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Thesis Summary
Candidate’s surname: Oshlyansky 
Candidate’s Forenames: Lidia 
Candidate for the Degree of: PhD
Full title of thesis: Cultural Models in HCI: Hofstede, Affordance and Technology 
Acceptance

Summary:

There are many models of culture available to Human-Computer Interaction (HCI) 
researchers and industry sector practitioners that could potentially help in tackling the 
challenge of designing across cultures. Models by Hall and Hofstede (investigated in 
this thesis) among others, are used by the HCI community to shape research, frame 
research findings and inform design. However, very limited information is available 
that proves the applicability of these models to the field. There is currently no large 
scale, multi-country study that addresses the suitability and applicability of cultural 
models to the topical areas covered by HCI. The consequence of this lack of validated 
applicability is that the community, due to a lack of tools or knowledge, have to rely on 
guesswork or rules of thumb when tackling cross-cultural research and design. The 
research described here sets out to investigate when cultural models can be applied and 
to which HCI topics.

This thesis explores the relationship and applicability of Hofstede’s cultural model to 
two HCI topics which span Ito and Nakakoji’s (1996) model of cultural impact on 
interaction. These two topics are cross-cultural affordance and cross-cultural technology 
acceptance. The thesis contingently also looks at the viability of doing cross-cultural 
research by using standardised tools and measures.

The first study described here was a research project exploring the differences in 
affordances between two cultures and how or if Hofstede’s cultural model could be 
applied to explain the findings of this study. The results from the affordance study 
showed that cultural differences do exist at the affordance level of interaction.
However, Hofstede’s cultural model could not help explain HCI at the lower end of Ito 
and Nakakoji’s cultural influence model, at the level of affordance. The affordance 
study also provided useful insight into the questionnaire method used for gathering data 
in the second, larger scale project on technology acceptance.

The second study which focused on cross-cultural technology acceptance, at the high 
end of Ito and Nakakoji’s model, was a large scale, multinational, exploratory study. It 
investigated how Hofstede’s cultural model could assist in understanding cross-cultural 
differences in technology acceptance as expressed when using websites. The research 
sought to understand how and if Hofstede’s cultural model as measured by the Value 
Survey Module (VSM) would correlate with website acceptance as measured by the 
Unified Theory Acceptance and Use of Technology (UTAUT). Both models were 
measured using questionnaires in 11 countries and 6 different languages. Results of this 
second study showed that Hofstede’s model was not helpful at the higher end of Ito and 
Nakakoji’s cultural influence model. Indeed the results cast doubt as to the validity of 
Hofstede’s model as measured by the VSM while validating the use of the UTAUT 
cross-culturally.
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1.1. Introduction
Human-Computer Interaction (HCI) practitioners face the challenges of designing 

across cultures daily but have little in the way of proven tools or guidelines to rely on. 

Offering products globally enables companies to grow and expand beyond their home 

markets (Yunker, 2003) and companies may now sell more than 50 percent of their 

product outside their own borders (Del Galdo & Nielsen, 1996). Building systems for an 

increasingly global and diverse audience poses challenges that if not met result in 

culturally insensitive design with potentially harsh and costly consequences (Aykin, 

2005; Yunker, 2003). For example, a mistake on a time zone map in Windows 95 which 

showed the disputed Jammu-Kashmir region as not belonging to India, caused upset in 

the Indian government resulting in a ban of the product (Brown, 2004).

In order to design culturally appropriate and sensitive products it is necessary to 

understand the audience in the target culture. Yet, the goal of cross-cultural HCI is not 

to study culture but to understand how culture influences the use of products and 

systems. HCI, like many other fields, needs an operational model of culture which it 

can apply in its own research domain (Hall, 1990). In order to gain understanding of 

culturally sensitive issues researchers in the field use existing models of culture to assist 

them in design and help their understanding of the end user.

The anthropologist Edward T. Hall (1990) first called for an operational model of 

culture which could be used outside the field of anthropology in 1959. Hall felt that a 

model of culture should help those who are not specialist in the field of anthropology do 

their jobs with an understanding of the extent to which culture affects everything in life. 

There are many such operational models now used by fields outside of anthropology, 

including the field of HCI. By far the most popular is that of Hofstede which has been 

applied in fields ranging from accounting to psychology to economics (1991; 2001; 

Hofstede & Hofstede, 2005; Spndergaard, 1994; Baskerville, 2003).

HCI research on cross-cultural user interface design has focused mostly on analysing 

existing designs and trying to understand their apparent differences in terms of cultural 

models. For example, this approach has been taken in comparing websites of different 

countries (Gould, Zakaria and Yusof, 2000; Callahan, 2005) and explaining the 

acceptance and adoption of technologies in different countries (De Angeli, Athavankar,

15



Joshi, Coventry & Johnson, 2004; Barnett & Sung, 2005; Maitland & Bauer, 2001). 

Although this approach has most certainly led to a greater understanding of culture and 

interface design, there is still much work to be done.

There are numerous questions to address the relationship between culture and HCI. 

What can be learned about cultures that will help in the design of better products and 

interfaces? How do cultural models help us design cross-culturally? How can cultural 

models help us understand what goes on in the field of HCI when we find cross-cultural 

design differences? Can cultural models be used to explain differences in design, use, 

and acceptance? No one piece of research can possibly answer all these questions, but 

HCI researchers have been expanding their knowledge of cross-cultural differences and 

developing designs and methodologies to address these differences. However, limited 

research has been done to understand when and to what topics the operational cultural 

models, such as Hofstede’s (1991; 2001; Hofstede & Hofstede, 2005), can be validly 

applied in the field.

The literature review chapter of this thesis demonstrates that several models of culture 

are currently being used in HCI. The model most often used is Hofstede’s (1991; 2001; 

Hofstede & Hofstede, 2005). However, there are inconclusive findings about the 

applicability of the model to HCI (Ford & Gelderblom, 2003). Indeed, the general 

validity of the model has been questioned (Kruger & Roodt, 2003; Spector, Cooper, & 

Sparks, 2001).

This thesis adds to the knowledge in cross-cultural HCI and begins to fill in missing 

empirical information about the applicability of Hofstede’s cross-cultural model. It 

aims to add to the understanding of how and when cultural models can be usefully and 

validly applied. There is currently little literature that addresses these questions directly. 

And it is vital to begin answering them as cultural models are so often applied in the 

field. As the question is vast the approach taken here is to consider what might be 

deemed two extreme ends of HCI as seen in the Ito and Nakakoji’s (1996) cultural 

influence model. These two are affordance and technology acceptance. The thesis 

considers whether cultural models can inform these aspects of HCI in a cross-cultural 

setting. The next section discusses the selection of these two topics in greater detail.
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1.1.1. Approaching topic selection
Selecting the topics to study and the methods with which to study them is a challenge in 

a multidisciplinary field of research such as HCI. The field can be safely said to include, 

at the very least, elements of Computer Science, Cognitive Psychology and Ergonomics. 

Each of these fields has influenced HCI with its own theories and methods, giving HCI 

a number of different research approaches to choose from, and a large scope of topics to 

study. The challenge becomes selecting which questions to ask and then choosing the 

most appropriate research method or theory through which to explore it. A workshop at 

the 2005 British HCI conference focused on the question of theory and methods in HCI. 

The workshop’s conclusions, presented in a panel at the same conference, were that 

different methods and theories provide different maps with which to navigate or 

approach a set of research questions (Thimbleby, Gulliksen, Oshlyansky, Bannon & 

Boivie, 2005). It is not that there is one correct approach, but that each approach will 

provide a slightly different view of the terrain (Decortis, Noirfalise & Saudelli, 2000; 

Kaplan & Duchon, 1988; Gulliksen, Boivie, Bannon, Oshlyansky & Thimbleby, 2005).

The Activity Theory approach to HCI and the interaction model described by Ito and 

Nakakoji (1996) had the most notable influence on the thesis work described here. A 

key inspiration was Activity Theory’s (AT) overall focus on the context of use and its 

acknowledgement of the influence that culture plays on the use of technology. 

However, the overall approach used in the thesis was not entirely modelled on AT. As 

suggested by Nardi (1998) AT can be adopted as a framework where certain of its 

elements are used and others not. AT informed certain decisions that were made for this 

research; aspects of the methodology, for instance, were informed by concepts in AT. 

AT provides means by which to take into account the social and cultural context in 

which people use technology. The level to which a tool fits the target cultural or user 

group is an important factor to that tool’s overall acceptance (Gobbin, 1998). This 

overall focus on culture as context greatly informed the way the research described in 

this thesis was approached.

The other major influence on this work was Ito and Nakakoji’s model which plots out 

the influence culture plays at every stage of interaction (Figure 1.1). When selecting the 

topics to study it was valuable to select topics at opposite ends of the cultural influence 

spectrum (low and high), so the work would be able to more fully explore when cultural
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m odels can be applied. If a given cultural model can explain  f indings at both extrem es 

o f  the spectrum  then it will m ost likely also be applicable  to any finding falling in the 

middle. If the cultural model proves functional at the lower, s im pler end o f  the 

spectrum  then it should  be applicable  to o ther topics at this level. H ow ever, if  the model 

cannot explain topics at the lower, s im pler  end  o f  the spectrum  then it m ay not be 

helpful at the more com plex  h igher levels either. A lternatively, if the model is only 

helpful at the h igher end o f  the cultural influence spectrum  then it should not be applied 

w ithout empirical validation to any topics at the low er end and only with caution to 

topics falling in the middle. In this way a fuller spectrum  is explored  m aking  the 

findings more generally  applicable.

Enactment wit 
►expectations

Affordance
perception

Applicability
check Confirmation

Cultural
dependence

Figure 1.1: Levels o f  cultural dependence in interaction (based on Ito & Nakakoji,  1996)

Ito and N akakoji (1996) propose a “tw o m o d e” model for the interaction o f  users with 

com puters . The first m ode is L istening M ode, w here inform ation is p resented  from the 

com pu te r  to the user. In this initial mode the user receives perceptual information, 

b ecom es aware o f  what is happening  on the screen, then associates the perceived 

inform ation with sem antic  m eanings and finally reasons about the presented 

information. In the second m ode, Speaking M ode, users provide inform ation back to 

the com puter. The first stage o f  Speaking M ode is the affordance  perception phase, 

w hich is actually all o f  the Listening M ode. O nce  users have understood  the 

inform ation being presented  they en ter  the phases of: Applicability  check, Enactm ent 

with expectations and Confirm ation . Ito and N akakoji (1996) propose that culture 

affects all phases o f  L istening and Speaking m odes, but has the least influence in
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listening mode (affordance perception) of interaction (see Figure 1.1 for details - based 

directly on those provided by Ito and Nakakoji, 1996). The affordance phase is therefore 

proposed to be the one least influenced by culture, whereas the phases of Applicability 

check, Enactment with expectations and Confirmation are increasingly more influenced 

by culture. Affordance is then at one end of a spectrum, while more complex issues, 

such as attitudes and expectations, are at the other end.

As can be seen from Figure 1.1, affordance is at the simple, lower end of the cultural 

influence spectrum. Affordance, as an HCI concept, explores how objects can be used 

by a subject / user, or if a user can understand how something should be used (Norman, 

1988; Draper & Barton, 1993). Several authors acknowledge the influence of culture on 

affordance (Norman, 1998; Hartson, 2003; Turner & Turner, 2002). Activity Theory’s 

approach to affordance especially stresses the important role culture plays in the 

perception of what can be done with objects (Turner &Tumer, 2002). Therefore 

affordance, at the low end of Ito and Nakakoji’s (1996) spectrum of cultural influence 

and acknowledged by HCI researchers to be influenced by culture, was one of the topics 

selected for this research.

At the high end of the spectrum (Figure 1.1) are expectations and confirmation which 

are most influenced by culture. Ito and Nakakoji (1996) give several examples of 

interaction topics that fall within these categories. For example, expectation about a 

product’s performance and perceptions of timeliness fall at this end of the spectrum. 

Many HCI topics can be said to exist at this high more complex end of the cultural 

influence spectrum. Of the possible choices, technology acceptance seemed most 

appropriate as it measures so many aspects of users’ interaction with technology. Users’ 

attitudes about, expectations of and preferences for technology and the impact of social 

influence are all covered in various technology acceptance models (Venkatesh, Morris, 

Davis & Davis, 2003). Aspects measured by technology acceptance models are to be 

found in all the phases of Ito and Nakakoji’s (1996) interaction model. Also, Activity 

Theory demonstrates that the cultural fit of a technology can be a key determinant to its 

acceptance and use (Gobbin, 1998). This underscores the need to understand how 

cultural models can account for differences in cross-cultural technology acceptance. 

Technology acceptance was therefore chosen from among all other possibilities as the 

topic to address at the higher, more complex end of the spectrum.
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In summary, two topics that span Ito and Nakakoji’s (1996) interaction model were 

chosen to represent a wide spectrum of the HCI field. Affordance in the listening mode 

of the model is said to be least influenced by culture and falls at the lower end of the 

spectrum. Technology acceptance, which measures many aspects within the speaking 

mode of the model is at the higher end of the spectrum and most influenced by culture. 

Therefore, it was these two topics that were explored within the scope of this thesis.

1.2. Research questions and findings
Having selected the two spanning HCI topics it was necessary to further define the 

scope of the research. This thesis questions when Hofstede’s (1991; 2001; Hofstede & 

Hofstede, 2005) cultural model can be validly applied in the field of HCI. It specifically 

looks at the applicability of Hofstede’s cultural model to affordance and technology 

acceptance, the two topics selected to cover a broader range of HCI. It does not aim to 

establish a new theory or model of cultural differences but rather to understand the 

applicability of existing cultural models.

1.2.1. Contents
This thesis is made up of two distinct studies, one for each of the selected topics. First it 

addresses the cultural differences in affordance in two cultures, the United States and 

the United Kingdom. Then the thesis explores how and if Hofstede’s cultural model can 

help explain the affordance findings (Chapter 3). The second part of this work, detailed 

in Chapters 4, 5 and 6, explores the connection between technology acceptance and 

culture. The research applies Hofstede’s model to technology acceptance as measured 

by the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh, et 

al., 2003). To answer the question of cultural influences on technology acceptance, 11 

countries were sampled: Czech Republic, France, Greece, India, Malaysia, New 

Zealand, the Netherlands, Saudi Arabia, South Africa, the United Kingdom and the 

United States.

1.2.2. Findings
The findings of the thesis show that Hofstede’s model does not help explain cultural 

differences in affordance nor does it seem to apply to technology acceptance. The work 

also casts further doubt as to the general validity of Hofstede’s model, adding support to 

previous such findings of other researchers (Kruger & Roodt, 2003; Spector, Cooper, & 

Sparks, 2001). This thesis did not originally set out to confirm or question the validity
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of Hofstede’s model; however, the results from the technology acceptance study cannot 

be ignored.

A further outcome of the research described here is a validation of the technology 

acceptance model used in the work in nine national cultures. Previous research has 

found that care must be taken when employing standard measurement tools cross- 

culturally or potential cultural differences can be missed (Shimaneni & Dunckley, 

2005). As the UTAUT, the technology acceptance model used here, had not previously 

been tested in these countries, its validation was a useful finding.
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2.1. Introduction

Before describing the research completed for this thesis it is useful to first explore how 

the HCI community has approached culture. This chapter covers some of the cultural 

models used in HCI research and the ways that these models have been applied. Often 

HCI research into culture and cultural differences has focused on explanatory or 

hypothetical applications of cultural models. These analyses are a part of the post-hoc 

approach of taking research findings or existing designs and explaining their differences 

in terms of a cultural model.

Of the several cultural models referenced in HCI literature, those of Hall, Hofstede, 

Nisbett and Trompenaars are outlined here. Subsequently, the use and application of 

these models in HCI is examined. Finally the chapter considers what remains to be done 

in the field of cross-cultural HCI and how this work proposes to address some of these 

issues.

2.2. Models of Culture
There are many models and definitions of culture. As will be discussed, many models 

operationalise culture and systematically divide it into measurable, comparable parts. It 

is widely accepted that cultures are different, but because of the complexity of the 

concept of culture it is difficult to pinpoint a precise definition. Indeed, there is 

disagreement between various academic disciplines as to how best to define culture 

(Hall, 1990). Some definitions see culture as expressed through symbols, heroes, rituals 

and values. For others, culture can influence learning style, attitudes to change, 

memory, aesthetic tastes, information encoding and overall acceptance of technology 

(McLoughlin, 1999). Another definition sees culture as a set of learned and shared 

knowledge that makes one society different from another (Altarriba, 1993). These 

various definitions reflect some of the many attempts that have been made to understand 

how cultures differ and to organize these differences into concrete measurable elements.

This thesis considers national cultures as a context and a source of differences in how 

people relate to, work with and come to understand and accept technology. In this way 

national culture (society) is used as a context or frame of reference with which to 

understand the differences emerging between countries in the use and perception of 

technology. For instance, Norman (1988) points out cultural conventions can often
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determine or constrain how objects behave and how they are perceived. National culture 

is also the unit of analysis used by two of the cultural models described below. In many 

ways, culture affects our context of use and our perceptions. It infuses our everyday 

lives. For example, psychologists have found that culture influences memory, 

judgement, perception and decision making (Middleton, 2002; Oishi, Diener, Lucas & 

Eunkook, 1999; Mann, Radford & Kanagawa, 1985; Nisbette, 2003).

HCI research has often taken existing models of culture from other disciplines and 

applied these in its own research realm. By far the most popular of these models is 

Hofstede’s. Other models, appearing less often, but also applied, are those of Hall, 

Nisbett, and Trompenaars and Hampden-Tumer. Each of these theories proposes a 

different way of understanding or qualifying the differences in culture. But, as Hall 

acknowledges, it is likely that there is no single correct way to explain culture (Hall, 

1990) and that each of these theories provides a “different way of cutting the same pie” 

(Hofstede & Hofstede, 2005 p. 33). The sections below outline each of these models in 

some detail particularly that of Hofstede as it is used in this research.

2.2.1. Hall
Hall, an anthropologist, called for a more replicable, more non-specialist accessible 

approach to the study and definition of culture. Hall’s research attempted to establish 

“elemental units of culture” so that the results of different research projects could be 

compared and contrasted. Other researchers have answered Hall’s call and also 

attempted to find universal measures of culture, as will be seen in the following 

discussion. Hall believed that there was a need for a method that could identify the 

building blocks of culture, thereby allowing the impartial comparison of one culture to 

another. His quest for this method and these building blocks was driven out of the need 

to create a methodology as well as a set of data that was “teachable” (especially to non

specialists) and replicable. His need arose from trying to teach about culture to people 

outside the field of anthropology, such as Foreign Service employees and those working 

abroad. Any successful theory of culture would therefore need to be applicable to all 

cultures and useful and understandable to non-specialists, outside the field of 

anthropology as well as specialists.

For Hall, culture is a set of learned and shared behaviours as well as a way that a people 

communicate understand and relate to each other and to the world. Culture controls the
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way that people organise life, think, their attitudes, their underlying understanding of 

family, government, society and even human kind. According to Hall, culture as a 

whole is a form of communication that is so deep that it is often beyond the conscious 

awareness of its participants (Hall, 1990; Hall, 1989). Hall’s research into the 

“elemental units of culture” was motivated by a need for researchers to have a way to 

compare and contrast their results and to communicate them outside their own field. 

His quest for a theory of culture led to his identification of what he called the Primary 

Message Systems (PMS). These systems make up human activity; they are non-lingual 

forms of communication and are biologically based. To understand a particular culture 

one must understand how the culture relates to these systems. There are 10 PMS and 

each one refers to a different aspect of human activity and how it structures culture 

(Hall, 1990):

1. Interaction -  everything people do involves interaction; to interact is to live and 

everything grows from it.

2. Association -  interactions between people and groups; the way that societies are 

organized and structured.

3. Subsistence - from food to economics, from diet to characteristics of the economy 

and the values placed on work and work status.

4. Bisexuality -  concepts of masculinity and femininity and what is considered 

appropriate or acceptable male / female behaviour.

5. Territoriality -  the relationship to possessions as well as the use and defence of 

territory.

6. Temporality - the cycles and rhythms of life; the importance placed on time.

7. Learning -  an adaptive device which varies from culture to culture; we learn to learn 

and we learn differently.

8. Play -  humour and jokes and a strong link to learning.

9. Defence -  religion, war, medicine and law are all devices of defence.

10. Exploitation -  use of the environment and our extension of self into the environment 

(tools, clothes, shelters).

Interestingly, it is not these non-linguistic systems of human activity that Hall is most 

often cited for in HCI literature. Rather, within his larger theory Hall also defined the 

concept of high-low context cultures and it is this concept which is most often used in 

HCI literature. The concept refers to how information (a message) is stored and how it
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flows. In high context (HC) cultures, the information contained in a message is mostly 

implicit; most of the information is internalised in the physical context or in the person 

themselves. The messages in a HC culture are simple with deep meaning. By contrast, 

in a low context (LC) culture the message’s information is explicit; the meaning is given 

in the code of the message and little is hidden or internalised. For example, cultures 

such as the United States, Germany and Switzerland are considered LC whereas 

cultures such as China and Japan would be HC. Communication in the United States 

tends to be very specific; things need to be spelled out. In Japan communication is based 

more on what one already knows about an individual, and the emphasis is on remaining 

polite and retaining control rather than on spelling out what one wants and needs. HC 

cultures tend to be rooted in the past and slow to change, valuing tradition. LC cultures 

tend to be faster paced and more amenable to change and less concerned with the past 

and tradition (Hall, 1989). High-low context has been applied in HCI to explain design 

variation and to suggest reasons for differences in communication patterns.

2.2.2. Nisbett
Nisbett’s model of culture does not provide measurable units, as Hall suggested, but 

aims to give greater insight into how East Asian and Western cultures differ. It has not 

been applied as widely in HCI as the other models discussed here. Nisbett’s focus of 

study is not on national cultures but on the differences that exist generally between 

Western and Eastern cultures. As a social psychologist Nisbett’s research explores the 

differences between Easterners and Westerners in the processes of thought, perception, 

attention, organisation of knowledge, understanding and various other mental processes. 

Although, he does not give his own definition of culture he broadly distinguishes those 

of Northern European descent from those of East Asian descent (Nisbett, 2003).

Nisbett differentiates Westerners and Asians as having either “holistic” or “analytic” 

thought patterns / mental processes. The concepts of holistic and analytic become 

Nisbett’s points of comparison and analysis. Holistic thought involves perceiving the 

context and relationship between objects, looking at the “whole” rather than individual 

elements. Analytic thought focuses more on objects or their attributes outside of 

context. The holistic approach is more tolerant of a middle ground where contradiction 

and multiple views can be accommodated. The analytic approach, on the other hand, 

depends on rules that help explain and predict, and avoids contradiction. Nisbett assigns
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Westerners to the analytic side of the spectrum and Asians to the holistic side and holds 

that these approaches underlie reasoning, thought, perception and understanding. The 

Eastern, holistic, sense of self is linked into a network of relationships and social 

obligations. The Western, analytic, sense of self attends more to people without 

constraints to relationships (Nisbett, 2003; Nisbett, Peng, Choi & Norenzayan, 2001).

These patterns of thought are based in thousands of years of history and philosophy and 

influence the culture’s entire relationship with the outside world. For Asians (holistic 

view), there is a continuity and a relationship among objects and events that can not be 

broken down into constituent parts, for it is meaningless to do so. For Westerners 

(analytic view) it is important to categorise and find rules that govern the world so that 

predictions and control can be established. Westerners seek the rightness of one way 

whereas Easterners seek the middle way. These differences are self perpetuating as 

people develop different understandings, social practices and attend to different aspects 

of the world which will in turn reinforce a different world view (Nisbett, 2003).

2.2.3. Trompenaars and Hampden-Turner
One response to Hall’s call for an operational model of culture is that of Trompenaars 

and Hampden-Turner (1997) who in their book, Riding the Waves of Culture, defined 

seven dimensions of culture. These seven dimensions form the operational units of 

comparison for Trompenaars and Hampden-Turner. They write for the management and 

business market and approach cultural differences with the intention of improving 

business communication and collaboration. Their research and data set is also based on 

the management market, formed mostly of participants in their management workshops. 

Trompenaars approaches culture as a common way to communicate between people. 

Culture is a system of shared meaning, shared beliefs and a shared, meaningful context. 

It is also a way in which “a group of people solves problems and reconciles dilemmas.” 

Culture has three levels or layers:

1. Explicit culture, which is observable reality, such as food, language, architecture, art 

etc.

2. Norms and values, a shared sense of what is “good” and “bad” and “right” and 

“wrong.”

3. Assumptions about existence that are biologically based, deeply ingrained ideas 

about how to organise life and people in order to solve the problems of survival.
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These layers influence all actions and behaviour, yet all but the explicit layer are hidden 

from awareness.

Based on the large data set collected from their workshops and research (30,000 + 

participants), Trompenaars and Hampden-Turner defined their seven fundamental 

dimensions on which cultures vary. The first five dimensions identify how people relate 

to others, the sixth dimension identifies the relationship to time and the final dimension 

identifies the attitude to the environment. Some commonality with Halls PMS elements 

are evident. For example Hall’s “exploitation” seems to relate closely to Internal -  

external attitudes to nature and his “temporality” relates closely to sequential -  

synchronic relation to time. The universalism -  particularism and sequential -  

synchronic dimensions also relate to Nisbett’s concepts of holistic and analytic.

1. Universalism -  particularism: Universalism is a view that holds that there is a right 

way to do things and that this way will always apply. Particularism, on the other hand, 

holds that circumstances and relationships will influence what needs to be done and 

how.

2. Individualism -  communitarianism: Is it the individual or the group that takes 

precedence and are individual goals more important than the community?

3. Neutral -  emotional: The neutral approach to relationships is detached and about 

reaching an objective. The emotional approach is more focused on human relationships 

and emotional expression is not inappropriate.

4. Specific -  diffuse: Specific relationships are defined and limited by contracts and 

strictly agreed business relationships. The diffuse relationships are defined by personal 

contact and getting to know the people involved in the relationship.

5. Achievement -  ascription: Achievement based cultures are those in which status is 

built on accomplishments and experience. Ascription based cultures are those in which 

status is assigned and based on your connections or birth right.

6. Sequential -  synchronic relation to time: Cultures vary on whether they value the 

now and the future or the historic and the past. Cultures also vary in their sense of time 

as linear or as circular.
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7. Internal -  external attitude towards nature: Cultures also vary on how they 

perceive the outside world. Motivations and influence comes either from inside the 

individual or from the outside environment. Is nature to be controlled and imposed upon 

or is it to be valued and synchronised with?

Trompenaars’ dimensions have been applied in the field of HCI to discuss patterns of 

design across cultures. Given its dependence on management and business workshops 

for data the theory may be limited in its applicability outside its milieu. However, 

although this theory is not as popular as Hofstede’s with HCI researchers, both have 

several dimensions in common.

2.2.4. Hofstede
Hofstede’s answer to Hall’s call for an operational cultural model that was useable to 

non-anthropologists has become very popular and is frequently cited. Hofstede defines 

culture as “collective programming of the mind” that makes one group unique from 

another. Patterns of thinking, feeling and potential activity all go into this programming. 

Culture is a collective phenomenon, consisting of unwritten rules of social interaction. It 

indicates what reactions are likely to occur in any given situation.

Culture exists in between human nature, which is shared by all people regardless of 

their ethnic or national origin and individual personality. Culture is learned throughout 

life. First, it is taught by parents in the form of examples and corrections, then by 

teachers and interactions with peers. The young in any one culture will vary in their 

“programming” from the old in the same culture. But the young in culture X will vary 

as much from the young in culture Y as will the old from culture X to culture Y. So the 

differences between cultures will manifest themselves beyond age differences and 

similarities.

Culture can be subdivided into layers, with values at the core followed by rituals, then 

heroes and at the very outer layer symbols. The layers of ritual, heroes and symbols are 

expressed through daily practices. Values are at the deepest layer of culture, the most 

difficult to change and therefore most persistent. Values are the stable elements of 

culture. Symbols which exist at the outermost level are more easily changeable and also 

most obviously observable. Likewise the layers acquired later in life are quicker and 

easier to change then those acquired early in life. Values are the elements of culture that
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Hofstede’s theory attempts to measure and classify with his Value Survey Module 

(VSM) questionnaire.

Hofstede readily acknowledges that cultures change and that today’s multi-ethnic, 

modem national cultures are not as stable and homogenous as the cultures of the 

isolated, non-literate societies of the past. Of the levels of culture (national, regional / 

ethnic / religious, gender, generation, social class and organizational / corporate) those 

at the national level are the easiest, most expedient to study. Although nations may not 

be completely homogenous, they are the source of much of the collective 

“programming” of the people who live in them. And, while the scores of nations on 

Hofstede’s cultural dimensions may vary, the relative position of one culture as 

compared to another will be fairly stable.

Hofstede’s cultural dimensions are based on a large sample of employees from the 

large, multinational IBM, whom he studied over many years from the 1960’s , 70’s and 

80’s. Other sources were added to the large set of IBM data over the years and 

confirmed the dimensions originally formulated with the IBM studies. These 

dimensions are: Power-distance, Collectivism vs. Individualism, Femininity vs. 

Masculinity, Uncertainty Avoidance, and Long vs. Short-term Time Orientation. His 

fifth dimension, Long-term vs. Short-term time orientation is especially notable because 

Hofstede had not originally included it in his model. This dimension was added later 

with the help of Michael Bond who had lived and worked in Asia. It is a dimension 

particularly important to cultures influenced by Confucian religion.

1. Power Distance: The extent to which the people pf a particular culture are willing to 

accept unequal power distribution.

High Power Distance:

• Centralized decision making.

• Management and superiors are highly respected and have the last say in 

decisions.

Low Power Distance:

• Everyone expects to share in decision making.

• Management hierarchies are flatter and more open to questioning.

2. Uncertainty Avoidance: The extent to which a society fears and avoids uncertainty 

and uncertain outcomes.
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High Uncertainty Avoidance:

• Strictly defined rules of behaviour and formality

• Things that are different or unexplained can be viewed as dangerous 

Low Uncertainty Avoidance:

• Willingness to take risks

• More experimentation and / or innovative behaviour

3. Individualism vs. Collectivism: The extent to which people in the society define 

themselves as part of larger groups.

High Individualism:

• Social ties are loose

• Individuals expected to look after themselves 

High Collectivism:

• Individuals are strongly incorporated into groups of family, clan, school

• Government policies often favour the group over individual rights

4. Masculinity vs. Femininity: The extent to which a society favours certain gender 

traits.

High Masculinity:

• Favours assertiveness

• Emphasis on competition 

High Femininity:

• Focused on quality of life

• Importance placed on the well-being of relationships

5. Long vs. Short-term Time Orientation: The extent to which society is focused on 

the future as opposed to the past and present.

Long-term time orientation:

• Promotes virtue and persistence.

• Focus towards future rewards.

Short-term time orientation

• Emphasize the past and present.

• Fosters a respect for tradition.

Through many replications and international collaborations which provided additional 

data, VSM scores for more than 70 countries / regions are available (Hofstede, 1991; 

Hofstede, 2001; Hofstede and Hofstede, 2005).
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A review of citation of Hofstede’s work, published in 1994, reports: 274 citations in 

research using Hofstede’s dimensions as a framework, 61 replications and over 1000 

general citations of the work. Disciplines which draw upon Hofstede’s theory range 

from Marketing to Business to Social Psychology and Accounting (Spndergaard, 1994). 

Another cross-disciplinary review found more than 1700 citation of Hofstede’s 

“Cultures and Consequences.” Academic disciplines in this review ranged from 

Education to Health / Medical to Economics and Law (Baskerville, 2003). Obviously 

his model has found an extensive and wide-ranging audience, including HCI 

researchers. Part of this popularity may be due to the simplicity of the five dimensional 

model that Hofstede uses. Also his, model is based on a short and easily administered 

questionnaire which provides the scores for each of the dimensions.

The model is not however without its critics. Hofstede’s work has been criticised for its 

lack of insight into the richness and depth of culture. It has been suggested that a more 

qualitative or activity theory based approach would be more appropriate (Ratner & Hui, 

2003; Baskerville, 2003). Further, the reliance on a sample of IBM employees in the 

1960s and 1970s to draw conclusions about the wider cultures they live in is heavily 

critiqued. Hofstede’s heavy reliance on the homogeneity of culture is in itself a 

problem. His further reliance on a very selective population set within each culture 

(IBM employees) to inform its key assumptions additionally confounds the issues with 

the work (McSweeny, 2002).

Baskerville (2003) cites anthropological and ethnographic studies that have 

fundamentally disproved the link between culture and nation, on which Hofstede’s 

model relies heavily. This is also one of the main criticisms levelled at Hofstede’s work 

by McSweeny (2002). Furthermore, Hofstede’s indices are a measure of central 

tendency in a population (nation). These central tendencies ignore the large divergence 

in individual answers within a culture and ignore the deeper, richer meaning of social 

factors (McSweeny, 2002; Ratner & Hui, 2003). McSweeny’s (2002) most significant 

censure of Hofstede’s work is that using culture as a basis of analysis for the IBM 

studies was arbitrary. Hofstede could have just as easily stratified the data based on 

gender, religion, education, etc and found differences in the sample, “ ...what Hofstede 

‘identified’ is not national culture, but an averaging of situationally specific opinions
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from which dimensions or aspects, of national culture are unjustifiably inferred” 

(McSweeny, 2002 p.22).

Despite all these criticisms and the possible shortcomings of his research Hofstede’s 

work continues to be cited and used. For example, sampling a single HCI conference, 

British HCI 2005, shows that four of the six papers discussing culture cited Hofstede. 

Again, it is possible that the attraction of this particular model is the way it 

operationalises culture into just five “elemental units.” - the units that Hall (1990) noted 

were missing for cultural models to be useful to those outside of anthropology. Also 

Hofstede’s VSM tool is simple to use and administer and has a proven track record 

outside of its original field. It is because of the popularity of Hofstede’s model that it 

was used in this thesis, so as to begin to understand its utility and applicability.

2.3. Culture in HCI
HCI has applied cultural models in many different ways. Hoft (1996) suggests that 
cultural models can be used to:

1. Identify information that is cross-culturally appropriate.

2. Identify cross-cultural bias by applying the models to designer’s own culture.

3. Identify effective metaphors.

4. Assess the degree of localisation that will be necessary.

5. Avoid cross-cultural mistakes which can cause offence.

6. Evaluate how suitable an international interface is.

Cultural models are sometimes used in a generative fashion, to build frameworks or

suggest design guidelines. More often the cultural models are used to asses and evaluate 

the differences between cultures in existing designs. And finally the models are 

applied, more empirically, as tools to test designs or guidelines and more broadly to test 

the cultural model’s applicability. In the following sections, HCI research that has used 

cultural models in one of the above mentioned applications will be summarised. This is 

followed by a short discussion of HCI research that has found cultural differences but 

without the citation or use of the cultural models reviewed previously in this chapter.
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2.3.1. Cultural Models to generate guidelines or design 
frameworks
T he first application o f  culture m entioned, as a generative tool to construct guidelines 

and design fram ew orks, has been a ttem pted by several researchers. For  exam ple , Yeo

( l 996) p roposed  a strategy for m aking local, culturally  appropriate  (localising) user 

interfaces. Referring to these interfaces as “Cultural U ser  In terfaces” (CUI), he 

suggests  that first step is to localise the easily visible e lem ents  such as date, time, units 

o f  measure and currency  formats, character  sets and writing direction. Then  the 

interface design w ould  also address the less obvious needs o f  using appropria te  visuals, 

functionality , m etaphors and mental models. D evelopers  and designers w ou ld  work 

together with experts  from the target culture as a team  throughout the software 

deve lopm ent lifecycle. These  team s would  make decisions on what parts o f  the software 

required  localisation, on how best to build  the interface, on the system  itself  and on how 

to test it with the target population (Yeo, 1996). Since Y e o ’s call for more culturally  

appropriate  designs, o ther HCI

researchers have developed  culturally 

targeted guidelines and design 

f ram ew orks for both the front end 

interface and the back end software.

O ne interpretation o f  H o fs tede’s cultural 

model for H CI is M arcus and G o u ld ’s

(2000) proposed  design guidelines. For 

exam ple , the design recom m endations  for 

high Pow er Distance cultures include: 

access to inform ation should  be highly 

structured, tall hierarchies, a strong 

em phasis  on social and moral o rder  and 

the use o f  business and social roles to 

organise  and restrict information. For 

cultures scoring high on Individualism, 

M arcus and G o u ld ’s guidelines suggest 

designs that: ca ter  to motivation based on 

personal achievem ent, contain images of

Power Distance

Uncertainty
Avoidance

Individualism

Masculinity

Figure 2 . 1 C u ltu re ’s fingerprint

Power Distance

Uncertainty
Avoidance

ndrvndualism

Masculinity

Figure 2.2 W eb s i te ’s cultural
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success that stress materialism and consumerism, have written language that is 

rhetorical and tolerates extreme claims, gives prominence to youthful ideas and images, 

emphasises change and places the individual before the group. Marcus and Gould 

originally used existing website designs as examples from which to draw their 

guidelines. These guidelines were therefore created by drawing on existing designs 

analysed through the lens of Hofstede’s cultural model. They are then meant to inform 

future designs so that they are more culturally appropriate. However, as with the 

critique levelled at Hofstede’s work (McSweeny, 2002), it can be argued that the 

differences that Marcus and Gould observed were not necessarily cultural differences 

and that theirs is but one interpretation of the visible difference on the sites they studied. 

Others, such as Ford and Gelderblom (2003), have tested their recommendations and 

found mixed results. Nonetheless, these guidelines offer a concrete set of cultural design 

specifications on which web site designers can build.

Another approach to providing a cultural design framework is proposed by Smith, 

Dunckley, French, Minocha and Chang (2004). They explore how cultural differences, 

which affect website usability and acceptability, can be communicated to designers and 

developers. The authors acknowledge that “there is a lack in explicit demonstration that 

such theories of culture are actually applicable to and significant within website 

usability” (Smith et al., 2004 p. 67). The work described in this thesis begins to address 

this lack of demonstrated applicability.

Drawing on semiotics the authors endeavour to produce a model that will enable a better 

fit for the target audience and the industry / sector the site is designed for. One of their 

suggested design approaches is to first conduct a review of existing sites in each culture 

to gather design elements which are important to and appropriate for the audience, 

similar to the approach taken by Marcus and Gould (2000). This review produces a 

“meta-level taxonomy that includes factors such as:

• Use of colour and colour combinations;

• Use of culturally specific symbols;

• Linguistic cues (mixed, dual language and assimilation of one language into another);

• Culturally specific iconography (religious and charity giving, cartoon, geographical);

• Trust aspects as instantiated in site branding and signification.” (Smith et al., 2004 p. 

73).
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Another design approach is to take a “cultural fingerprint” of a culture and a website 

(see Figures 2.1 and 2.2 for an example -  figures based directly on those provided by 

Smith et al. 2006). This approach is presented by the authors as a way of balancing 

their suggested site review. The fingerprint is a way of using Hofstede’s VSM scores for 

each country to map out where a particular country sits in the four dimensional space of 

Individualism, Masculinity, Power Distance and Uncertainty Avoidance. This 

fingerprint can then be compared to the “cultural fingerprint” of existing sites or 

proposed site designs for this culture. The site’s “cultural fingerprint” would be 

calculated by a team of expert evaluators. By comparing the two fingerprints a design 

team can tell where the misfit between the target culture and the site design lies, quite 

easily (Figures 2.1 and 2.2). The authors continue to work on determining just how 

important or influential each of Hofstede’s dimensions is for a given culture so that the 

calculation of fingerprints for each country can be improved and made more insightful 

(Smith, et al., 2004). Data collected for this thesis could contribute information to the 

cultural fingerprints of those countries it studied.

Another team of researcher working to understand how culture influences usability are 

Ford and Kotze. They propose a more general framework within which to study the 

effects of culture on usability and interaction. Having found inconclusive results (Ford 

& Gelderblom, 2003) when testing the effects of Hofstede’s cultural dimensions on user 

experience, Ford and Kotze (2005) sought a better way to understand culture’s 

influence. Their model identifies five general categories of variables that can influence 

usability and could have confounded their 2003 results. These five categories are:

1. subjective culture;

2. the interface;

3. user acceptance;

4. speed of performance;

5. objective culture.

To account for and encompass these possible confounds, the conceptual model the 

authors propose for testing usability cross culturally is broken up into three contexts: 

user characteristics, task characteristics and the environment (Table 2.1). The user 

characteristics context is further broken up into 3 classes: cultural, physical
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characteristics and psychological characteristics. The psychological characteristics 

class includes several sub-classes which are investigated using the Unified Theory of 

Acceptance and Use of Technology (UTAUT) in this work. They include: perceived 

enjoyment, professional status, self-efficacy, ease of use and ease of understanding, 

computer anxiety, and computer self- efficacy. Task characteristics is further broken up 

into: job category, risk, demands, linkages and task execution. The environment 

category consists of: organizational environment, technical environment and physical 

environment. Each one of the classes under each category is further broken down into 

specific variable that would need to be controlled, isolated or accounted for in some 

way when doing cross-cultural usability research.

Use characteristics_______________________________________________________
_____________ Culture____________________________________________________
________________________ Objective and subjective__________________________
_____________ Physical____________________________________________________
________________________ Age, gender, capabilities and limitations_____________
_____________ Psychological_______________________________________________
________________________ Cognitive ability, Motivation and Attitude___________
Task Characteristics______________________________________________________
_____________ Job Category_______________________________________________
________________________ Task goal, tasks duration, task criticality and discretion
_____________ Risk_______________________________________________________
________________________ Errors, side effects_______________________________
_____________ Demands___________________________________________________
________________________ Physical, Mental, task technology fit________________
_____________Linkages___________________________________________________
________________________ Linked tasks_____________________________________
________________________ Autonomy______________________________________
Environmental Characteristics______________________________________________
_____________Organizational Environment__________________________________
________________________ Management, communication______________________
_____________Organizational Culture_______________________________________

Performance monitoring, performance feedback, work 
autonomy, interruptions, hours of work, single / multi

________________________ user environment________________________________
_____________Technical Environment_______________________________________
________________________ Functionality, Specifications_______________________
_____________Physical Environment________________________________________
________________________ Workplace, conditions, workplace safety____________
Table 2.1: Contexts influencing usability (based on model in Ford & Kotze, 2005).
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Ford and Kotze (2005) provide useful guidance about controlling for each of the 

variables they identify. This work explores several of the variables identified by them 

using the UTAUT as the tool of measure. Ford and Kotze advice also includes a caution 

regarding using Hofstede’s model with student participants. As Hofstede’s 

questionnaire was originally intended for a more mature audience in a work context the 

questions may need re-wording or to be tested for appropriateness with the intended 

subject group. The work done in this thesis pilots Hofstede’s questionnaire and does 

make small adjustments to clarify wording and instructions for the intended audience 

(see Chapter 4).

While Marcus and Gould’s guidelines address the front end design and Ford and Kotze 

model provides an empirical model for cross-cultural usability evaluation, Kersten, 

Kersten & Rakowski (2002) offer a conceptual framework for designing the back end 

systems to be more culturally appropriate. Kersten et al. draw on the models of Hall and 

Hofstede (among others) to assert that it is not just the interface that is affected by 

culture, but also the software sitting behind the interface. They argue that culture 

influences our core beliefs and behaviours and influences the way we approach business 

practice, an argument that all the authors of the cultural models reviewed here (Hall, 

Nisbett, Trompenaars, Hofstede) would agree with. Applications which appear as “e- 

business” such as online customer services, online banking etc are extensions of the 

social interactions that take place in the real world and are influenced and shaped by the 

culture of their participants. The authors suggest taking a more culturally aware 

approach to software development. This can be achieved first by determining which 

aspects of the software are culturally dependent and then designing these separately to 

be appropriate for each culture while maintaining a core set of “libraries” that are used 

by all instances of the software (Kersten et al., 2002).

All the research discussed in this section attempts to provide guidance to developers and 

designers. Whether for front end or back end, the guidance attempts to incorporate 

culture into design. As will be seen in the following section researchers have more often 

used cultural models as explanations.

2.3.2. Cultural models as explanations and frameworks
The field of HCI has frequently applied Hofstede’s and to a lesser extent other cultural 

models to explain, describe or frame the cultural differences found in design. Many

38



studies have looked at two or more cultures, trying to compare them and understand 

how they vary in interface design and technology use or acceptance. Some of the efforts 

to apply cultural models to HCI are limited in their scope, either because of sample size, 

lack of comprehensive testing or verification and some have yield conflicting results. 

However, there is a large body of work in the area of cross-cultural HCI which falls into 

the category of using cultural models as explanatory frameworks.

One such study by Gould, Zakaria and Yusof (2000) involved a comparison of 

representative sites in Malaysia and the US in three domains: rail transport, education, 

and retail book sales. The two cultures have different ways of interacting and different 

priorities in their interactions. The researchers focused on two of Hofstede's dimensions 

(Power Distance and Individualism - Collectevism), and one Trompenaars’ dimension 

(Specific Relationship) in order to frame the differences they found between the two 

cultures. These particular dimensions were chosen either because of the variability of 

the countries or their particular influence on one of the two cultures. The survey of sites 

found that Malaysian sites reflected the high Power Distance and low Individualism of 

the culture. Malaysian sites were focused on building relationships, establishing 

credibility and reinforcing how the user would be a part of the group. US sites, in 

contrast, were much more focused on individual user goals and task completion (Gould, 

Zakaria and Yusof, 2000). The sites, therefore, were reflections of social interactions as 

they occurred in each culture. Unfortunately the findings of this research cannot be 

generalised and some of the differences that the researchers noted six years ago may no 

longer exist on the updated sites. Likewise the results are open to interpretation; a 

different set of researchers could have found different results or choosing different 

dimensions or different cultural models may have yielded a totally different set of 

results. While giving HCI practitioners some interesting perspective on culture, these 

results may not help them understand how to design a site or technology product for 

either culture in the future. There is no reason to assume that the differences in design 

are there because of cultural differences -  they could be caused by other factors not 

being considered by the researchers. This is similar to the criticism levelled at 

Hofstede’s work in general by McSweeny (2002). Likewise there is no reason to assume 

that Hofstede’s and Trompenaar’s models are applicable as valid explanations for the 

findings.
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In a similar study to Gould et al.’s, Callahan (2005) used Hofstede’s model to frame an 

analysis of university websites in eight different countries. The home pages of 20 

universities from each country were studied to evaluate the layout design, type and 

frequency of images and number of links per page. Callahan hypothesizes many 

correlations between Hofstede’s country scores and these page elements. Most of the 

correlations found were weak but in the hypothesised direction. The best correlations 

were found in the use of logo images (correlated to high Power Distance) and the use of 

figurative images (correlated with more masculine countries). Another, similar study 

applied the Masculinity dimension to look at the different emotions and values 

expressed on university home pages in three countries (Dormann, 2005). Dormann 

(2005) concludes pages coming from more feminine countries more strongly expressed 

the feminine values as described in Hofstede’s theory. Other researchers have also 

found connections between the interpretation of graphic elements and culture. Evers

(2001) used the models of Hofstede and Trompenaars (among others) to explain the 

disparate interpretations of graphical elements on an interface by participants from 

different cultures. Evers (2001) acknowledges that although the participants, drawn 

from four cultures, did show differences in their understanding of the graphics presented 

these differences were not necessarily caused by culture. As all these findings show, it is 

effective to relate design differences to cultural models but none of the studies provide 

insight as to the validity of this relation.

It is not just interpretation and design differences that have been framed by HCI 

researchers in terms of cultural models. An explanatory approach has been used to 

analyse the adoption and acceptance of technology across cultures. A study of 

Automated Teller Machine (ATM) adoption and use in Mumbai, India found that class 

and culture influenced people’s response to adopting and using a technology such as 

ATMs (De Angeli, Athavankar, Joshi, Coventry & Johnson, 2004). The researchers 

used Hofstede’s model and Marcus and Gould’s (2000) design guidelines to inform 

their research. The data gathered during the study is interpreted by the researchers in 

the light of Hofstede’s model. Specifically, the dimensions of Power Distance, 

Individualism -  Collectivism and Time Orientation were thought to be influencing 

adoption and acceptance. For example, the researchers felt that India’s relatively high 

Collectivism explains the large influence family and friends (social links) have on 

adoption: “word of mouth and encouragement from friends and family were major
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drivers to adoption...” (De Angeli et al., 2004 p. 38). The researchers conclude that 

Hofstede’s model is good for post-hoc analysis of cultural differences in adoption and 

acceptance, but they did not feel that the model or Marcus’s design guidelines were 

helpful in informing design. De Angeli et al. (2004) take a post-hoc approach to 

understanding adoption and acceptance, whereas the second study completed for this 

thesis tests the validity of applying Hofstede’s model to acceptance.

Given De Angeli et al. (2004) findings, design guidelines may not be the answer for 

designing across cultures. Evaluating Chinese and American university students, Faiola 

and Matei (2005) found that users are better off using web sites designed by members of 

their own culture. The researchers report that users perform better and complete tasks 

faster on sites designed by and within their own cultures. This effect is attributed to the 

way that culture influences the design and organization of information. The authors 

suggest, citing Vygotsky and Nisbett, that culture shapes cognitive processes of both the 

users and designers of web sites and that in turn influences the use of the sites. This is 

an interesting insight into the future of web design as it suggests that the best way 

forward is not to depend on guidelines, however culturally sensitive, but to employ local 

designers building sites for their own market. This does not however negate the need to 

better understand how cultural models can help in other areas of HCI.

Similarly, a study of Korean and British mobile phone users found that the two groups 

have distinct preferences for the mobile phone designs, different frustrations and 

different favourite features which may account for different patterns of use and 

acceptance. However these preferences did not express themselves in the favoured 

choice of interface (Cha, Oshlyansky & Cairns, 2005). Cha et al (2005) created interface 

prototypes based on Nisbett’s idea of holistic versus analytic mental frameworks and 

seemingly backed up by the self reported preferences of users. The finding suggested 

that users, regardless of culture, preferred the holistic framework which gave more 

contextual information up front. Cha et al.’s study seems to suggest informing design 

with cultural models may not lead to a better cultural fit of the interface. This again 

underscores the need to better understand when cultural models can be effectively and 

appropriately applied in HCI.

The perceived impact of Information Technology (IT) may also be influenced by 

culture. Researchers in the United States and Korea used the models of Hofstede,
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Trompenaars and Hall to structure their arguments about the possible difference that 

existing between managers from these two countries in using Information Technology 

in decision making (Calhoun, Teng & Cheon, 2002). The two countries are very 

dissimilar in all of the cultural models; Korea is highly collectivistic and high context 

where as the United States is highly individualistic and low context. In this exploratory 

study, the researchers found limited differences in each group’s perceptions of the 

impact that IT had for decision making. Items in the survey showing the most cultural 

impact were those that dealt with communication and human interaction. The 

researchers felt that the cultural values described by Hall, Hofstede and Trompenaars 

were possibly “flexible” when dealing with the use of IT in decision making. This 

seems to show that the cultural models are not suited to being applied in every HCI 

domain. Using Hofstede’s, Hall’s and Trompenaars’ models, the researchers were not 

able to predict or adequately explain managers’ perceptions IT’s impact on decision 

making. Again these types of findings stress the need to better understand how and 

when cultural models can be applied in HCI, which is what this thesis aims to explore.

Culture has also been researched as to its influence on the diffusion, acceptance and 

centrality of the Internet as a whole. Hofstede’s model in particular has been used to 

analyse the diffusion and acceptance of the Internet. Barnett and Sung (2005) found that 

Hofstede’s Individualism and Uncertainty Avoidance are significantly related to the 

centrality of the hyperlink network (Internet) in a given country. The higher the nation 

scores on Individualism the more central that nation is likely to be in the Internet 

network. Maitland and Bauer (2001) found that country’s relative Masculinity and 

Uncertainty Avoidance scores could help explain the rate of adoption of the Internet. In 

an earlier paper Maitland (1998) proposes several ways in which culture can impact 

diffusion of interactive networks, again using Hofstede’s dimensions to suggest ways in 

which diffusion and adoption will be influenced. For example, the Power Distance 

dimension is proposed to affect the diffusion of networks that have a status value. 

Diffusion of interactive networks in general is proposed to be affected by Uncertainty 

Avoidance; “ ... in cultures with low Uncertainty Avoidance, all innovations, not just 

interactive networks, will be looked upon more favourably than in cultures with high 

Uncertainty Avoidance.” (Maitland, 1998, p. 280). Hofstede’s model, in the examples 

given, is again used in an explanatory fashion to account for what the researchers 

perceive to be differences caused by culture. But as yet there is nothing that shows that
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Hofstede’s model is valid for explaining the research findings of Barnett and Sung, 

(2005) and Maitland and Bauer (2001).

In a study very similar to the one undertaken in this work, Straub, Keil and Brenner 

(1997) review the Technology Acceptance Model (TAM) across three cultures. The 

researchers were able to validate the TAM in the three countries they sampled, Japan, 

Switzerland and the United States, although the predictive power of the TAM was not 

found to be strong in Japan. Hofstede’s model was used by Straub et al. to construct 

ideas about how technology acceptance may be affected by culture. For example, the 

researchers surmise that low Individualism cultures will be less likely to communicate 

via computer mediated tools. This is because computer mediated communication, such 

as email, lacks the social cues of face to face contact and diminishes the group effect. 

The researchers use Hofstede’s four original indices (Time Orientation is not used) to 

predict the likelihood of a computer mediated communication tool (email) to be 

accepted in the three countries. They do not go on to specifically test if their surmised 

cultural effects for each of Hofstede’s indices actually influence acceptance as 

predicted, rather they combine the indices into one index to express the overall effects 

of all four indices on acceptance of email. Finally, the researchers find that there are 

significant differences between the three cultures’ acceptance of email as a 

communication tool (Straub et al., 1997).

Hermeking (2005) provides an excellent synthesis of research in the field of marketing 

as it relates to culture and internet consumption. Here again the link between Hofstede’s 

Individualism and Uncertainty Avoidance dimensions and Internet usage is brought 

forward. Hermeking cites several studies in the area of marketing which demonstrate 

that cultures with low Uncertainty Avoidance are more likely to adopt new technologies 

like the Internet. Internet consumption rates were also reportedly found to be highly 

correlated with Hofstede’s Individualism dimension (based on the scores reported by 

Hofstede in 1991). The work does not acknowledge that there could be something 

unrealated to culture, such as work environment or age of the subject, that causes this 

correlation. Hermeking’s (2005) final analysis accepts the limitations of models such as 

Hofstede’s and Hall’s, but maintains that they are important in explaining cultural 

influences on Internet use.
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The models of Hofstede, Trompenaars and Turner and Hall himself, attempt to realise 

Hall’s goal of a highly operational and easily applicable cultural model. Hofstede’s 

model, especially, with its five easily calculated and applied dimensions has been poplar 

in many research fields, despite its limitations. This thesis takes a more exploratory and 

more sceptical approach to cultural models. It aims to understand if Hofstede’s model 

can be validly applied and does not simply accept its applicability as self evident.

2.3.3. Testing cultural models in HCI
As can be seen from the studies reviewed here, much of HCI research has used cultural 

models as tools with which to frame and explain cross-cultural research. There are, 

however, far fewer examples in HCI literature of empirical tests of the cultural models 

as they apply to HCI.

One of these, undertaken by Ford and Gelderblom (2003), used Hofstede’s cultural 

dimensions and Marcus and Gould’s (2000) recommendations for interface design to 

test users’ speed, accuracy and satisfaction levels with interfaces. The users were 

“matched” based on their cultural profiles to web sites with similar profiles. The 

researchers first took the cultural profile of the test participants (based on Hofstede’s 

dimensions) and then took the cultural profile of the websites (based on Marcus and 

Gould) much like the “cultural fingerprint” recommended by Smith et al. (2004). Users 

were then asked to use sites with which they were either purposefully matched by 

cultural profile or purposefully mismatched. Ford and Gelderblom (2003) theorised that 

users would perform better (increased accuracy, speed and satisfaction) on sites that 

matched their cultural profile. For example a high Power Distance user would do better 

using a high Power Distance site. Their results suggest, surprisingly, that matching 

users’ cultural dimensions to website interfaces judged to have those same dimensions 

(or similar profiles based on Marcus’s design guidelines) did not positively impact 

speed, accuracy and satisfaction. The study did find that sites judged to have high 

Power Distance, high Uncertainty Avoidance, more Masculine and Collectivist profiles 

were thought by all participants to be better sites. The researchers also found that some 

cultural dimensions or combination of dimensions seem to override others, impacting 

usability more (Ford & Gelderblom, 2003). The conclusions drawn by the researchers 

lead to the primary researcher (Ford) developing a new approach to study cross-cultural 

usability (Ford & Kotze, 2005). Since sites with a certain cultural profile were most
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liked, these findings show that there maybe something going on at the cultural level but 

that it is not being adequately explained by the current cultural models. Furthermore, a 

need to understand how and when cultural models can be used to assist in design is 

crucial as matching cultural profiles did not seem to be helpful.

Vohringer-Kuhnt (1998) attempted to find correlations between Hofstede’s VSM and 

the Computer System Usability Questionnaire (CSUQ). Participants were asked to 

evaluate the IBM web site using the CSUQ and their responses were then correlated to 

the subject’s scores on the VSM. The CSUQ measures effectiveness, efficiency, 

satisfaction and overall usability. Vohringer-Kuhnt hypothesised that culture would 

effect the measures of effectiveness, efficiency, and satisfaction when using the IBM 

website. Of these factors, only one significant correlation was found, between 

Individualism and the total attitude towards the products’ (the IBM website) usability. 

This study has some limitations; of the 30 countries sampled, several were represented 

by only one or two participants; indeed most of the participants came from Germany or 

the United States. As his sample was solicited online from volunteers for the HCI 

mailing lists and IBM employees it is somewhat limited in scope and accounts for the 

small sample sizes (poor response rate) for some of the countries he sampled. However, 

the results do not seem to indicate that Hofstede’s cultural variables would be helpful to 

designers in cross-cultural design.

Another study which draws on the cultural models of Hall, Hofstede and Trompenaars 

to measure culture’s impact on technology acceptance was done by Evers and Day 

(1997). The researchers use several cultural variables drawn from Hofstede, 

Trompenaars and Hall, to judge cultural impact on interface acceptance. The study uses 

a technology acceptance model extended by Day (1996) to include culture. Their study 

tested 206 international Asian students studying in Australia and 38 Australian students. 

Five aspects of design preferences and attitudes towards technology systems were 

measured. The five aspects examined how cultural design preferences influenced 

perceived usefulness and perceived ease of use and how these in turn affect the attitudes 

towards satisfaction with and anticipated use of a system. Evers and Day (1997) found 

significant differences between cultural groups and based on these results were able to 

compile a set of design preferences for Asian users. The culturally extended technology 

acceptance model also showed that the Chinese participants, among the international
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students sampled, had different acceptance processes than the Indonesian participants. 

The Chinese students seemingly placed more value on preference, usefulness and 

satisfaction, while the Indonesians students sampled place more value on ease of use. 

The subject sample used, although large, was somewhat problematic as it was drawn 

from international students studying in Australia not participants located in their home 

country -  but none-the-less the sample showed significant cultural variation. Other 

studies have also found cultural affects on acceptance and use. Sarker and Wells (2003), 

for example, discovered many factors affecting the acceptance of mobile devices, 

including cultural origin. The study found that the user’s cultural origin affected the 

patterns of use and the acceptance and adoption of different modes of mobile 

communication (SMS- Short Message Service for example) at different rates (Sarker & 

Wells, 2003). Evers and Day (1997) call for more research of this kind to both verify 

and extend their results. To some extent this work does build on that of Evers and Day

(1997), but uses a different technology acceptance model (UTAUT) and specifically 

tries to identify how the cultural dimensions defined in Hofstede’s model relate to 

technology acceptance.

2.3.4. Other cross-cultural findings in HCI
As it is evident from the discussion thus far, HCI has applied cultural models often and 

with varied success. However, HCI studies have also found interesting cultural 

differences without using cultural models to frame their research findings. These 

include findings about how participants in different cultures respond to standard user 

testing techniques which provide important insight into cross-cultural testing. Cleary 

(2000) noted that during user testing her Japanese participants were more hesitant and 

more concerned about making mistakes than their western counterparts. Moreover, 

when they did make mistakes they took responsibility for those errors onto themselves 

(Cleary, 2000). Evers (2002) also found that cultures varied on what types of testing 

techniques worked best. Her sample included Dutch, Japanese, U.S. and U.K. users. Of 

these cultural groups the U.S. and Japanese users had problems with the questionnaires, 

although for different reasons. The UK and the Dutch users had problems with the 

think aloud method, although, again for different reasons (Evers, 2002). Given these 

findings, the research completed in this thesis ensures that any materials used are 

appropriate and acceptable in all cultures sampled by piloting with a multi-cultural pilot 

group and taking advice from local collaborators.
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An earlier study by Evers, Kukulska-Hulme and Jones (1999) evaluated an online 

university site and found that culture affected what metaphors and icons were 

acceptable to users. Words like “campus” were found to be problematic as the concept 

(and/or the word) is very American in origin (Evers, Kukulska-Hulme & Jones, 1999). 

Other research has shown that shown users perform best on a fully translated and 

localised interface (Tractinsky, 2000; Cleary, 2000). Researchers have previously noted 

that cultural influence on design, technology use and acceptance goes beyond the need 

to translate an interface from one language to another. There are subtleties in the 

meaning that affect users reaction to and understanding of things like sounds, sorting 

order, images and icons and calendars used among other things (Beige, 1995; Russo & 

Boor, 1993). Translation has also been shown to be unhelpful in certain circumstances. 

A study in Botswana, a multi-ethnic, multi-lingual country, found that users preferred 

English be used in interfaces rather than one of the local languages (Onibere, Morgan, 

Busang & Mpoeleng, 2001). It seems that while users expressed a desire for a 

“localised” interface they preferred English as the interface language as all leam it and 

often used it in the work environment -  English was a neutral choice. As these 

researchers have shown language can be a difficult hurdle to cross. The materials used 

in this research will need to be carefully worded and checked for appropriateness by 

local collaborators in all countries sampled. Language choice will also need to be 

informed by local collaborators especially in countries where multiple languages are the 

norm.

2.4. Choosing the questions to study.
Technology tools are artefacts of the cultures and context in which they are created and 

their suitability to a given group is a key component in their acceptance and successful 

use (Kuutti, 1996; Gobbin, 1998). The review of literature presented earlier gives a 

good indication of the numerous possible topics covered in cross-cultural HCI. Given 

that there has been little systematic analysis of how cultural theories can help the field 

of HCI to explain and predict, the list of possibilities was vast. Previous research has 

applied Hofstede’s theory to explain existing differences in design and to attempt to 

create tools and guidelines by which designs can be made more culturally appropriate. 

But little has been done to empirically understand how cultural theories can be applied 

in HCI and indeed to what aspects. This is an enormous area to cover; the cultural 

theories have to be tested with a wide range of concepts and ideas in the field of HCI
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across as many cultures as possible. The scope of such research is much too large for 

one PhD and one, quite literally, needs to start somewhere.

To narrow the scope of topics to study Ito and Nakakoji’s (1996) model of cultural 

influence on users’ interactions with computers proved most helpful. Their model 

suggests that all interaction is influenced by culture but some more than others, forming 

an escalating spectrum of influence from lower to higher. By taking topics at the 

extreme ends of the spectrum a wider range of subjects and a greater scope of HCI 

could be covered. The topics chosen were affordance at the lower end of cultural 

influence and technology acceptance at the higher end of cultural influence. Therefore 

this thesis aims to understand if Hofstede’s cultural theory can be applied to 

understanding and explaining the HCI concepts of affordance and one model of 

technology acceptance.

This research is exploratory in nature and makes no assumptions about what 

correlations will be found between Hofstede’s model and the two aspects of HCI it 

explores. However, previous research at least in the area of acceptance, adoption and 

diffusion (Maitland, 1998; Barnett & Sung, 2005; Maitland & Bauer, 2001; Hermeking, 

2005; DeAngeli, Athavankar, Joshi, Coventry & Johnson, 2004; Evers & Day, 1997), 

has suggested that Hofstede’s model would provide insight into cultural differences in 

this area. While previous research has also suggested that cultural differences exist in 

affordances (see Chapter 3 on affordance for a detailed discussion) there has been no 

attempt to explain these within the framework of a cultural model. Trillo (1999) 

suggests that culture influences usability and interaction at all phases of interaction. 

Affordance occurs at the time when “users become aware of what actions are available 

to them ...” (Trillo, 1999). The awareness of the available actions can be influenced by 

the culture of the user; however, it is not thought that Hofstede’s model will help 

explain affordance differences between cultures. With these caveats, and again 

emphasising the exploratory nature of the work as a whole, this work will endeavour to 

answer the following thematic question:

Q: Can cultural models be validly applied in HCI? Specifically can Hofstede’s model 

be used to help explain and frame cultural difference in affordance and technology 

acceptance?
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2.4.1. Selecting tools
Having selected two topics to explore within the context of culture it was necessary to 

select the tools with which to study them. As mentioned earlier Hofstede’s cultural 

model is by far the most popular and most often applied in HCI research. As such it 

was used for this research and necessitated using his VSM94 (Values Survey Module 

1994) as the questionnaire with which to measure cultural differences. Researchers 

have attempted to apply the VSM in correlational research before without success 

(Kruger & Roodt, 2003) and replications of Hofstede’s research have not succeeded 

(Spector, Cooper & Sparks, 2001).

There was no questionnaire available for measuring affordance so one was developed 

by expanding on work previously reported in Bailey (1982 & 1996) and adding some 

new measures. Chapter 3 gives details of the affordance questionnaires. Selecting a 

technology acceptance questionnaire took some consideration as several are available 

and this is discussed below as is the decision to add a “visual aesthetics” measure.

2.4.2. Selecting a technology acceptance questionnaire
Previous research had used the technology acceptance model (TAM) developed by 

Davis (1989) to study acceptance across cultures (Evers & Day, 1997). The TAM had 

previously been extended by Day (1996) to incorporate the influence of culture. The 

TAM tool however does not encompass measures such as fun (Bruner II & Kumar, 

2003), task fit (Wu, Chen & Lin, 2007), social factors and anxiety factors (McFarland & 

Hamilton, 2006), and attitude toward using technology (Venkatesh, Morris, Davis & 

Davis, 2003). Technology acceptance models, other than the TAM, incorporate these 

measures and one in particular synthesises the measures of several previous models into 

one cohesive whole.

The Unified Theory of Acceptance and Use of Technology (UTAUT) is a unification of 

eight prominent models of technology acceptance. It is an integration of elements of the 

following acceptance models and theories: Theory of Reasoned Action (TRA), 

Technology Acceptance Model (TAM), Motivational Model (MM), Theory of Planned 

Behaviour (TPB), Combined TAM and TPB, Model of PC Utilization (MPCU), 

Innovation Diffusion Theory (IDT) and Social Cognition Theory (SCT). Having 

synthesised these models into one, the UTAUT proves to be a better predictor of 

technology acceptance than any of the individual models it draws upon used separately
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(Venkatesh et al., 2003). These models often share measures in common so that their 

synthesis leaves the UTAUT with eight constructs: performance expectancy, effort 

expectancy, attitude towards using technology, social influence, facilitating conditions, 

self-efficacy, anxiety and behavioural intention to use the system (Venkatesh et al., 

2003). Each of these constructs is measured by four questions (with the exception of 

behavioural intention, which is measured by 3).

For the proposed research some slight re-wording will be necessary to make the 

questionnaire appropriate for the topic being studied and the subject sample being used. 

UTAUT is most often used to test the acceptance of actual systems being introduced in 

the work place whereas this work will test with university students and their use of 

websites. Other researchers have made small changes and adapted the questionnaire 

(Schaper & Pervan, 2004; Anderson & Schwager, 2004). The questionnaire is designed 

to withstand minor changes since the systems and settings in which it can be applied 

change, these should not harm its effectiveness or reliability (Venkatesh et al., 2003).

2.4.3. Adding an aesthetic measure to the UTAUT
Based on the findings of previous researchers it is evident that aesthetics play a key role 

in peoples’ acceptance, adoption and use of technology. The role of aesthetics in 

technology acceptance and use is not accounted for in the UTAUT as there is no 

aesthetics measure. Several studies have noted the importance of aesthetics in the 

perception of usability and acceptance of products and technology (Bloch, Brunei, & 

Arnold, 2003; Brady & Phillips, 2003; Chawda, Craft, Cairns, Riiger & Heesch, 2005; 

Karvonen, 2000; Springston & Champion, 2004; Tractinsky, 1997; Tractinsky, Adi, & 

Ikar, 2000). Tractinsky (1997) has also found cultural differences in the link between 

perceived aesthetics and perceived ease of use. Given these previous findings it was 

important to add an aesthetics measure to the UTAUT.

There is however, no standard questionnaire available in the field of HCI to measure the 

importance of aesthetics to interface acceptance (Chawda et al., 2005; Lavie & 

Tractinsky, 2004; Liu, 2000;). Lavie and Tractinsky (2004) have begun to address this 

lack by developing a measure of perceived website aesthetic. This tool allows designers 

to measure user’s reactions to the aesthetic quality of a site, but it does not measure the 

importance of aesthetics to acceptance and use. A review of literature uncovered a 

measurement tool in the field of Marketing developed to asses the importance of
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aesthetics to individuals’ relationship to products. The tool is called the “Centrality of 

Visual Product Aesthetics” (CVPA) (Bloch et al., 2003).

The CVPA consists of three dimensions, which measure the importance of aesthetics to 

people’s perceptions of products. Two of the measures deal directly with how 

perceived aesthetics influence the decision to buy or own a product. There are 11 

questions that measure Value, Acumen and Response of or for visual aesthetics (Bloch 

et al., 2003). Value measures the extent to which the subject feels that beautiful objects 

enhance the quality of life. Acumen measures the ability to evaluate and categorise 

different designs. Response measures the subject’s response levels to perceived beauty. 

Not all the questions in the CVPA are appropriate for this research but on the whole the 

tool is. The CVPA was intended to measure response to physical product aesthetics. If 

product cost is not an issue, and in the case of websites cost is rarely an issue as most 

sites are free to use, then the CVPA can be used to measures how important aesthetics 

are in the decision to use sites. Indeed the authors recommend several expansion of the 

tool, one of which is web page layouts. It will also require some rewording to ensure an 

appropriate fit for the research question. As with the UTAUT, the changes will be as 

minor as possible and should not affect the overall reliability of the questionnaire.

2.5. Summary
This chapter has reviewed a sampling of the literature in HCI which address the many 

questions of culture and its affects on interaction and usability. It has also outlined the 

selection of research questions addressed in this work and the tools with which these 

will be answered.

The current literature in HCI, while providing insight into how cultures vary, has not yet 

supplied a definitive answer to how, when and with what accuracy cultural models can 

be applied in HCI. Much of the literature deals with applying cultural models post hoc 

and using them to frame explanations of observed differences. What is missing is a clear 

insight into how cultural models can be applied in HCI and when it is appropriate to do 

so. Given the large scope of this topic it is not feasible for one research project or PhD 

to cover all the possibilities. Therefore, this thesis is a beginning, covering two of the 

possible topics: affordance and technology acceptance.
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3. Applying cultural models to affordance
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3.1. Introduction
The work in this chapter explores the lower end of Ito and Nakakoji’s (1996) cultural 

influence spectrum, namely affordance. It also looks at the links between culture and 

affordance through a straightforward experiment using a questionnaire designed for this 

purpose. Specifically, the study described here asks if the difference(s) in mapping in 

two cultures which are very similar in Hofstede’s cultural model, the United States and 

the United Kingdom, are enough to breakdown the affordance of certain everyday 

object such as light switches, dials, burners / cooker hobs. Work previously reported in 

Bailey (1982; 1996) is expanded upon using two new populations, university students in 

the United States and the United Kingdom. Finally the capacity of Hofstede’s cultural 

model to explain these findings is discussed. The sections that follow begin with a quick 

description of culture and affordance and then go on to describe in detail the 

questionnaire experiment carried out to better understand the link between culture and 

affordance. Finally the findings are discussed in the light of Hofstede’s cultural model 

and its inability to account for them.

3.1.1. Culture’s influence
Cultural conventions and expectations can determine and constrain how people use and 

perceive objects (Norman 1988). Culture, in the case of this study national culture, can 

provide the context in which people learn to use and perceive devices and interfaces. 

Artefacts are created and used in particular activities which in turn are situated in a 

cultural and historic context (Kuutti, 1996). Hofstede’s cultural model, which also relies 

on national culture as its basis, has been used to explain many things in HCI. From the 

work of numerous authors, it is known, that culture affects many aspects of human 

behaviour and human interaction with systems and interfaces (see literature review 

chapter). Hofstede’s five cultural dimensions are frequently cited in the HCI literature to 

explain differences in design and communication style. For example, HCI researchers 

have found that culture influences interface design and user design preferences (Evers, 

Kukulska & Jones, 1999; Gould, Zakaria & Yusof, 2000; Marcus & Gould, 2000). But 

the applicability of Hofstede’s model to these concepts is not yet clear. Researchers 

have called for more work to be done to better understand if the many links made to 

Hofstede’s model by HCI are indeed valid (Smith, Dunckley, French, Minocha & 

Chang 2004). The process of evaluating Hofstede’s model and its applicability is begun 

in this chapter by looking at affordance and culture.
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3.1.2. Affordance and Culture
Gibson’s original term ‘affordance’ referred to things in an environment which provide 

possible actions to an animal in such a way that the animal and environment are 

complementary (Baerentsen & Trettvik, 2002; Norman, 1988; Torenvliet, 2003; James, 

1994). The term has been applied to many user interface design issues. Cooper (1995) 

referred to the concept on a more practical level for interface design, where affordance 

is applied more to what subjects think a thing should do. Norman used the term 

“perceived affordance” in the domain of interface design to mean the actual properties 

of an object that can be perceived. His definition focuses on how the object can be used 

by a user (Norman, 1988). Norman also included cultural and social constraints, 

describing affordance as a phenomenon shaped by a person’s previous knowledge and 

experience. However, somewhere in its use or overuse “affordance” has lost some of its 

original meaning and intention (Torenvliet, 2003).

Researchers have attempted to better define and clarify the term “affordance.” For 

example Cairns and Thimbleby (2006) have drawn parallels to symmetry. Other 

researchers have including in their definition some acknowledgement of culture. The 

term is widely used in HCI and has a wide range of interpretations. Several definitions 

of affordance attempt to consider culture as a context. Gaver (1991) provides a 

definition that tries to be useful for design. For Gaver (1991) affordance becomes 

perceptible properties of the environment that tell us what actions can be taken on a 

given object or interface. His definition includes a nod at the importance of culture: 

“ ...my culture and experience may determine the choice of examples I use here, but not 

the existence of the examples themselves.” Draper & Barton (1993) have a similar 

view of affordance, saying that it is also about “whether a person can perceive how to 

operate something...” Turner (2005) reviews several interpretations of affordance and 

suggests that the term be classified as ether “simple” or “complex” affordance. Simple 

affordance is in line with Gibson’s definition, whereas complex affordances “embody 

such things as history and practice” (Turner, 2005). Hartson (2003) suggests four kinds 

of affordance: cognitive, physical, sensory and functional. Like Gaver, Hartson (2003) 

acknowledges that there must be a shared cultural convention for there to be affordance.

Possibly the term affordance has become overused in the HCI community, being 

applied to a wide range of meanings (Torenvliet, 2003). Interface and product designs
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are often based on some notion of affordance. Yet there is little empirical data to 

support the concept of affordance as a dependable one on which to base interface design 

especially in a cross-cultural context. There is no evidence to suggest that affordance is 

universal or that any cultural models currently used, Hofstede’s for example, can 

explain the differences found in affordance. The term, as it is often used, ignores the 

context in which things are used and the background of the people using them. A 

notable exception to this is Activity Theory, which approaches affordance from a 

context of use perspective; seeing all activity and action as being situated in the context 

of use (Kuutti, 1996). This context is in turn influenced by the socio-cultural 

environment of the subjects (Baerentsen & Trettvik 2002; Kaptelini, Nardi & Macaulay 

1999). Turner and Turner (2002) suggest a three level approach to affordance where the 

third level is a “Cultural Affordance.”

“A cultural affordance (CA) is a feature or set o f features which arises from the 

making, using or modifying o f the artifact and in doing so endowing it with the 

values o f culture from which it arises. Unlike simple affordances or those which 

arise from embodiment, CAs can only be recognized (in an extreme sense) by a 

member o f the culture which created it. ”

Turner and Turner (2002) build their classification of affordance based partially on the 

work of one of the founders of Activity Theory, Ilyenkov. Turner (2005) interprets 

Ilyenkov to mean that “affordances/significances are the visible manifestations of our 

culture.” Ito and Nakakoji’s (1996) definition sees affordance as the stage at which a 

user identifies what can be done with the information or interface in front of them and 

this is, of course, influenced by culture . It is this manifestation of affordances, one that 

is grounded in culture, which this work explores and hopes to clarify by testing the 

applicability Hofstede’s cultural model to cultural differences in affordance.

There is little evidence available for when affordances work and when they do not, even 

for simple things like domestic light switches. In Ito and Nakakoji’s (1996) cultural 

influence model, affordance is at the low end of cultural influence, but affected all the 

same. This study begins to fill in the missing data which exists when speaking about 

affordance cross-culturally. Empirical data is presented that shows the importance of 

culture’s influence on perceived affordance, even in cultures that would be very similar
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in Hofstede’s cultural model, such as the United Kingdom and the United States. It also 

explored how or if Hofstede’s cultural model can help us understand these differences.

The data gathered for this research is also compared to data gathered from other cultures 

provided by Bailey (1982; 1996) to construct an even wider 

picture of culture’s influence on affordance. Bailey’s 

influential “Human Performance Engineering: A Guide for 

Systems Designers” (Bailey, 1982; Bailey, 1996) lists 

recommendations for the best way of designing everyday 

objects. Among his recommendations is a list for directions of 

movement to accomplish the “ON” and “OFF” state. Up, right, pjgure 3 \ j)jai

forward and pull should be used for “ON,” and down, left, push

for “OFF” (Bailey, 1982). This is seemingly straightforward until one notices that most 

light switches in (for example) Britain map down to “ON” and up to “OFF,” which is 

the exact opposite to the mapping in the US. The work reported here expands upon this 

observation through a simple experiment. Bailey (1982) also suggests that there are 

cultural differences in the way that humans respond to controls. An experiment with 

dials (pictured in Figure 3.1) suggested by Bailey (1996) will further explore the link 

between culture and affordance as it may provide interesting cultural differences as 

well. Finally the study looks at hobs, whose mappings do not differ in the two countries 

sampled here.

3.1.3. The Context of Use
The definition of affordance used for the study described here is Turner’s complex 

affordance, which includes the influence of practice, history and culture. This definition 

is used in this work particularly because it includes the idea that affordances are created 

in and influenced by culture. We learn the names, properties and uses of objects within 

a context, culture for example. The mappings of objects and the way in which their 

design becomes standardised are often culturally constrained (Norman, 1988). Objects 

have affordance only when one plans to or is able to use them in intended (or 

unintended) activity (Baerentsen & Trettvik, 2002). If a glass of water is perceived to be 

usable as a paperweight then it has afforded this use, although it may not have been 

designed for it. Affordance ties in with Heidegger’s notion of ready-to-hand, as 

discussed by Lucy Suchman (1987), and to Winograd and Flores (1986)

56



phenom enological perspectives on HCI. If  the glass is never knocked  over, spilling its 

contents, it will not lose its affordance (unready-to-hand  or b reakdow n), say, as a 

paperweight. W hat happens w hen the objects used do lose their  a ffordance because  the 

context o f  use changes?  W hat happens when people o f  one culture are presented  with an 

object they know  but one that works in ways that are different from their  expectations? 

W hat happens when these everyday  objects  are then abstracted to be used in a 

com puterised  interface? T here  is a surprising lack o f  data available to answ er  these 

questions so they are now consider in this w ork with tw o student populations, one from 

the UK and one from the US.

Figure 3.2 US style switch. Figure 3.3 UK style switch.

3.2. Hypothesis
The main aim o f  this study was to exam ine  how  H ofs tede ’s cultural model could  help 

explain  cultural difference in affordance. First it was necessary to find these 

differences. To  this end several hypothesise  were generated  about cross-cultural 

affordance and tested. It is hypothesised  that objects with strong culturally  specific 

cues, such as light sw itches (Figures 3. 2 and 3.3), will show strong cultural affordance 

bias even when abstracted onto paper questionnaires. On the o ther hand, objects  that do 

not have a culturally  standard design will show  no such cultural bias in the tw o cultures 

sam pled  here, the U K  and the US. The hypotheses  for this w ork  look at three sets o f  

abstracted  objects: light sw itches (Figures 3.2 and 3.3), dials (Figures 3.1, 3.4, 3.6 and 

3.7) and stove tops /  hobs (Figure 3.5).

H 1.1. T he light sw itches will show strong cultural affordance bias with  US and 
UK participants m apping  O N  and O F F  to different positions.
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To explore  the first hypothesis  two sets o f  im ages and questions were created. These 

are the light sw itches in Figures 3.2 and 3.3. As stated earlier light sw itches have 

exactly  opposite  m appings in the U K  and the US so should provide an excellent 

exem pla r  o f  how  culturally learned cues can bias affordance. Light sw itches  were 

selected specifically  because they have such a strong cultural predisposition.

H I . 2. T he dials will show  no cultural d ifference betw een  the U K  and the US.

H1.3. T he dials will show  cultural d ifferences betw een  the US, U K  sam ple  and 
the sam ples provided by Bailey (1996).

Move the dial up

Figure 3.4 Dial exam ple

Figure 3.5 H ob exam ple

In the US and the U K  there are no d ifferences in the way that the dials p ic tured in 

F igures 3.1, 3.4, 3.6 and 3.7 w ould  work and so there w ould  be no cultural differences 

expected , as expressed  in hypothesis  1.2. How ever, Bailey (1996), from w hom  the dials 

experim ent is taken, provides data for o ther cultures, Flemish, Algerian and M oroccan, 

and suggests a com parison  study, which is being carried  out here. Based on B a iley ’s 

suggestion the data gathered here will y ield d ifferences when com pared  to the data he 

provides. Should  the null o f  hypothesis  1.3 be re jected  it will provide ev idence  for  the 

position o f  this work, that culture does affect affordance perception.

H 1.4. There  will be no cultural difference betw een  the U K  and US m appings of
the oven hobs.
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The final hypothesis is a neutral measure inspired by Bailey’s suggestion of a “best” 

solution to the mapping of cookers with control knobs below the hobs (1982 & 1996). 

No differences are expected but it has been included to ascertain the overall agreement 

between US and UK participants on objects that have no culturally specific cues 

available. Cooker hobs or stove tops (Figures 3.5, 3.8 and 3.9) while called by different 

names in the two countries, are designed in very similar ways. The data collected here 

will be compared to Bailey’s solution to see if it is suitable to both the US and UK 

users.

3.3. Methodology
The study took place in two universities, DePaul University in Chicago, USA and 

University College London in London, United Kingdom. Students were recruited from 

among the Computer Science and Human Computer Interaction courses at both 

universities. Participants completed a questionnaire addressing the above hypotheses 

during regularly scheduled lecture time at their given universities.

3.3.1. Participants
As this study looks at the influence of culture on affordance, it was important to recruit 

students who were native to the cultures being studied. To this end only those students 

who had reported the same country for nationality, country of primary and secondary 

education were used. International students, those students who were living in the 

country to study, were not used in the final analysis. In all 85 participants were used: 40 

UK and 45 US. The samples were about evenly split by gender in both countries. The 

UK sample consisted of 17 women and 20 men (3 participants did not give their gender) 

with an average age of 22.9. The US sample contained 20 women and 18 men (7 

participants did not give gender) with an average age of 27.4.

3.3.2. Materials
The questionnaire developed for this research (Appendix A) consisted of computer- 

rendered drawings of light switches, dials and stove burners / hobs and a demographic 

section asking questions regarding age, gender and national origin and affiliation. The 

images created for the questionnaire, with the exception of the dials which were adapted 

from Bailey (1996), were based on everyday objects found in both countries. Each 

question and image was chosen to address the above hypotheses. The light switches 

were particularly chosen because it was hoped they would yield a strong cultural
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difference. The dials were included because they extended reported findings in Bailey 

(1996). Finally the Hobs were included because there appeared to be no cultural 

differences between the UK and the US for how these were mapped. The demographic 

questions were included to ascertain the cultural background of the participants and to 

match the UK and US data sets by age, gender and education.

In each image the participants were asked to make a decision about the state of the 

object presented or about the appropriate mapping for its use. In the case of the light 

switches the respondents were asked to state whether the image shown would mean that 

the light was “on” or “o ff’ (Figures 3.2 and 3.3). The light switches looked like those 

typically found in the United States (Figure 3.2) or like switches typically found in the 

United Kingdom (Figure 3.3). For the dials the respondents were asked which direction 

to move the dial to achieve a certain effect, clockwise or counter-clockwise (see Figures

3.4, 3.6 and 3.7 for example directions). These dials examples are taken directly from 

Bailey’s suggested experiment (1996). Finally two images of a stove burners / hobs 

were presented and participants were asked to map which knob would control which 

burner (Figure 3.5). In one image the knobs are to the right of the hobs / burners and in 

the second image the knobs are below the burners / hobs. The hobs were also those that 

would typically be found in either country, having controls either below the burners or 

to the right of them (Figure 3.5). These examples were also inspired by Bailey (1982, 

1996), who provides a “solution” for cooker hobs with controls at the bottom.

The questionnaires were reviewed by both British and American collaborators to ensure 

that they were suitable and understandable to both audiences. Although both countries 

are English speaking, terms and word usage often vary. In the case of this study two 

major changes were necessary in the directions for the affordance questions and in the 

demographic section to ensure that both the US and UK participants would find them 

understandable. The changes included:

1. Using both the terms “cooker hobs” and “stove top” in the direction for Hob 
control mappings.

2. The question “Level of education complete” in the demographic questionnaire 
gave the choice “Secondary / high school” to accommodate the academic 
systems in both countries.
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Once the w ord ing  changes had been com pleted  the questionnaires w ere ready for 

distribution to co llaborators in the U nited  States and the United  K ingdom.

3.3.3. Procedure
T he questionnaires  were given to partic ipants  in both countries  during lecture time. In 

the US this was done by collabora ting  researchers. The participants w ere asked  to fill in 

the questionnaires  to the best o f  their ability and to answ er  all questions. T he images 

were presented in random  order to account for order effect. T he  com ple ted  

questionnaires  were co llected  from partic ipants  and in the case o f  the US m ailed  back to 

the researcher.

3.4. Results
Each set o f  results is considered  separately beginning  with the results for switches. The 

two styles o f  sw itches (US- Figure 3.2 and UK- Figure 3.3) are considered  separately. 

Then  the discussion continues on to exam ine the results o f  the dials data gathered  here 

a long with the data  provided by Bailey (1996) for M oroccan, Algerian and Flem ish 

participants. Finally the U K  and US hobs results are presented. An exam ple  o f  the data 

collected  for the study can be seen in A ppendix  B.

3.4.1. Light Switches
Table  3 . 1 for the US style light switch

participants perceive the switches 

differently  from US partic ipants  (%2 =

39.85, p < 0.000, d f  = l). As is clearly 

visible in the table U K  participants thought 

the dow n position o f  the switch indicated it 

was “O N ” w hereas the US participants 

thought it w as “O F F .”

T he findings in Table  3.2 for the U K  style 

light switch are equally  as strong (%2 =

34.85, p < 0 .000, d f  = l). Again 

partic ipants  from  the U K  labelled  the

switch in the dow n position as “O N ” and participants in the US labelled it as “O F F .”

ON
Participants 

OFF per country
UK 36 4 40

US 12 33 45
Total 48 37 85

Table 3.2. U K  switch in dow n position

show s a clearly significant result; UK

ON OFF
Participants 
per country

UK 28 12 40

US 2 43 45

Total 30 55 85

Table  3 . 1. US switch in dow n position
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3.4.2. Dials
As predicted, there was no significant difference betw een  the US and the U K  for any o f  

the four im ages o f  dials presented. There  was overall ag reem ent am ong  all participants 

in all case with the highest accord  com ing  in the scenario  pictured in Figure 3.6, where 

partic ipants  were asked to m ove the dial to the right. In this instance all but two 

respondents, both from the US, said the dial should  be m oved  clockw ise  to accom plish  

the requested position. The dial image causing the most confusion for partic ipants  was 

the dial pictured in Figure 3.7, requesting that respondents move the dial dow n. Nine 

out o f  45 o f  the US respondents  and nine out o f  39 o f  the U K  respondents  thought the 

m ovem ent required was counter-clockw ise. The rem aining respondents chose  to move 

in a c lockw ise  direction. The Tab les  3.3 -  3.6 show the data gathered for each one of  

the dial scenarios.

Clockwise
Counter
clockwise

Participants 
per country

US 43 2 45
UK 39 0 39

Counter Participants
Clockwise clockwise per country

US 4 40 44
UK 2 37 39

Table  3.3: M ove dial Right Table  3.4: M ove dial left

Clockv
Counter 

vise clockwise
Participants 
per country

US 36 9 45
UK 30 9 39

Counter Participants
Clockwise clockwise per country

US 7 38 45
UK 8 31 39

Table  3.5: M ove dial down Table  3.6: M ove dial up

M ove the dial right
M ove the dial down

Figure 3.6: Dial, M ove right Figure 3.7: Dial, M ove down

Bailey  (1996) provides data for the dial experim ent from three o ther cultures: Algerian, 

F lem ish  and M oroccan. Using  this data  and analysing it along with the US and U K
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offers another insight into the way culture affects perceived affordance. All four dial 

scenarios were explored  using the three sam ples provided by Bailey (1996) and the US, 

U K  sam ples m erged together into one group. A Chi-Square  test was used to exam ine  

this data in detail and the results can be seen in Table  3.8. Tables 3.9 - 3.12 sum m arise  

the data for each country  and each scenario. O bviously  there is a cultural effect in the 

dial experim ent; with all but the “M ove U p ” scenario  yielding y2 d ifferences (see Table 

3.8) with s ignificances thresholds o f  p < 0.001.

£2_____ ____ P Df
Move Down 33.990429 0.00 1.00
Move Up 8.018369 0.05 1.00
Move Right 20.125835 0.00 1.00
Move Left 20.027419 0.00 1.00
Table  3.8: Chi Squared  Values for dial scenarios

Subjects 
Counter per 

Clockwise clockwise country
Flemish 9 21 30
Algerian 5 14 19
Moroccan 11 14 25
US+UK 66 18 84

Counter
Subjects
per

Clockwise clockwise country
Flemish 11 19 30
Algerian 7 12 19
Moroccan 10 15 25
US+UK 15 69 84

T able  3.9: M ove dial down Table  3.10: M ove dial up

Subjects 
Counter per 

Clockwise clockwise country
Flemish 25 5 30
Algerian 14 5 19
Moroccan 17 8 25
US+UK 82 2 84
Table  3.11: M ove dial right

Subjects 
Counter per 

Clockwise clockwise country
Flemish 3 27 30
Algerian 8 11 19
Moroccan 8 17 25
US+UK 6 77 83
Table  3.12: M ove dial left

3.4.3. Hobs
T he data collected  for the Hobs experim ent cam e back as expected , show ing  no 

difference betw een  the U K  and US respondents  (bottom: (%2 = 5.064941, p < 0.3, d f  = 

3, right: (%2 = 4.4469, p < 0.3, d f  = 3). There  are no strong cultural cues and no strict 

difference in how  each hob is m apped  to control knobs in each country. Tables  3.13
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and 3.14 sum m arise  the data from the hobs. Figures 3.8 and 3.9 show the most popular 

m apping  patterns for both the Right and Bottom  configurations and give the num ber  o f  

respondents  that selected these patterns. As can be seen in Tables  3.13 and 3.14 the 

easiest choice for participants to m ake w as when the control knobs were at the bottom  

o f  the cooker  hobs.

Pattern:
1 2 3 4 O ther

Sample
size

UK 8 9 6 10 7 40

US 7 13 14 7 4 45
Table  3.13: Patterns chosen w hen  control knobs are at the bottom

Pattern:
1 2 3 4 O ther

Sample
size

UK 15 9 8 4 4 40
US 25 11 4 4 1 45
Table  3.14 : Patterns chosen when control knobs are at the right

Figure 3.9 M ost popular  m app ing  for
_. „ n , . controls at the right, patter 1, US: 25,
Figure 3.8 M ost popular m apping  for ^
controls  at the bottom, pattern 2, US:
13, UK: 9

3.5. Results Discussion
Although culture is difficult to define, the definition used here, nam ely  national culture, 

has yielded interesting results. T he  results discussed above confirm  all four hypotheses. 

They  show that perceived affordance and m apping  will vary when there are strong 

culturally  based  cues for an object. In this section the results for each set o f  objects
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(light switches, dials and hobs) will be discussed in detail as will any connection 

between these findings and Hofstede’s cultural model.

3.5.1. Light Switches
As predicted the results for the light switches was shown to have a strong cultural bias. 

Light switches are mapped in exactly opposite ways in the two countries and so 

provided the strongest cultural bias of all the examples given to the participants. The 

Chi-square result for the two switch types showed unarguably that the two subject 

groups perceive the switches differently. It is also interesting to note that only 2 US 

participants incorrectly designated the US style switch, presumably the one most 

familiar to them. Whereas 4 UK participants incorrectly designated the UK style switch. 

Furthermore there were 12 US participants who correctly designated the UK style 

switch and 12 UK participants who correctly designated the US style switch 

(Oshlyansky, Cairns & Thimbleby 2004).

Taking into consideration the very strong similarities that the two countries share 

according to Hofstede’s (Hofstede & Hofstede, 2005) cultural scales it is difficult to see 

how Hofstede’s model could help explain these findings. Table 3.15 gives scores for 

Hofstede’s Value Survey Module (VSM) for all the countries used in this work except 

Algeria, for which scores are not available (Hofstede & Hofstede, 2005). The 

noteworthy difference between the US and the UK is on Uncertainty Avoidance, none 

of the other measures show any great variation.

Uncertainty Avoidance measures the degree to which a culture tolerates ambiguity and 

unpredictability. Both the UK and the US fall somewhere in the middle of the spectrum 

of Uncertainty Avoidance, being neither too averse to nor too tolerant of uncertainty. 

Given this, it is not surprising that both sets of participants referred to what they knew 

previously of light switches to decide the state of an abstracted switch on the 

questionnaire. However, this VSM measure does not help explain why the two cultures 

map the switches in exactly opposite ways.

The affordance of the switch has been learned in a cultural context; so the design of the 

switch itself provides no actual affordance for its correct use. The shape of the switch 

seemingly made no difference to the perceived affordance. Although the switches have 

a somewhat different shape, they were treated the same by both sets of participants. The
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result conclusively  shows that the simple household  light switch provides no universally  

understood  inform ation as to how  it changes a sy s tem 's  state. Instead it has a strong 

culturally learned cue for how  it is supposed  to behave. H ofs tede’s model sim ply  does 

not address these aspects o f  culture or account for  these cultural differences.

Power Individualism Masculinity Uncertainty Long-term 
Distance Avoidance O rientation

US 40 91 62 46 29
UK 35 89 66 35 25
Belgium - 
Flemish*

61 78 43 97 38*

Morocco 70 46 53 68 Not available
Table  3.15: H o fs tede ’s VSM  scores

3.5.2. Dials
There were no cultural differences found in the dials experim ent for  the U K  and US 

subject groups used here, as hypothesised . T here  are no strong culturally  specific  cues 

for these types o f  dials in e ither  culture so no cultural difference was expected. There 

was how ever  a strong difference revealed w hen  the US, U K  data was com pared  with the 

Algerian, Flemish and M oroccan  sam ples  provided by Bailey (1996). L ending  further 

evidence  to the main position of  this w ork  that culture can influence perceived 

affordance. A lthough B a iley ’s data is cited from  1975 and w as not gathered  specifically  

for this s tudy it was well worth exam in ing  along with the data gathered here as it has 

provided interesting cultural insights. T he Algerian, Flemish, and M oroccan  

respondents, as the C hi-Squared  analysis showed, (Table 3.8), have different 

perceptions o f  how  each dial is to be moved.

The dials experim ent suggested  by Bailey again proves that culture plays a role in how 

partic ipants  interpret the behav iour  o f  objects  and how  they perceive those objects 

should  be used. It is another strong exam ple  o f  why users’ culture can not be ignored 

when designs are im plem ented. A lthough the dials would  work identically  for the US 

and the U K  m arket they w o u ld n ’t work as well in (Flem ish) Belgium, M orocco  or 

Algeria. As the data provide by Bailey  is now  more than thirty years old it would  

w arrant som e re-investigation to see if these difference still emerge. The sam ples  from

H ofsted e p rov id es the L ong-term  O rientation  score for all o f  B e lg iu m  not separating out the F lem ish  
p opulation  as d on e the rest o f  the scores.
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the countries being studied would need to be matched and the data would need to be 

gathered in the same way, which was not the case here. However, as the analysis above 

shows, it is likely that there are some cultural cues in the Algerian, Moroccan and 

Flemish populations which are causing the difference in mapping when compared to the 

US and the UK. Again this shows that culture, as a framework or context, is playing a 

role in affordance.

This data is difficult to interpret using Hofstede’s model and the model does not provide 

good explanatory power. There is no VSM data available data for Algeria so it is not 

possible to include it in the following discussion. The VSM scores for the US, UK, 

Belgium (Flemish) and Morocco show that the populations vary on several of 

Hofstede’s indices. As stated previously the UK and the US populations are very 

similar on Hofstede’s indices. The Belgian Flemish and Moroccan scores vary 

significantly on the Individualism and Uncertainty Avoidance scales. Flemish Belgium 

differs from the US and the UK on all Hofstede’s measures. Morocco differs greatly 

from the US, UK sample on Power Distance, Individualism and Uncertainty Avoidance. 

Because these cultures vary on almost all the indices it is difficult to understand how 

Hofstede’s model can help explain what is being seen in these results other than to say 

that the cultures are different and will therefore have different interpretations of 

affordances. It is not possible to argue for which, if any, of Hofstede’s measures 

influences the results obtained here.

3.5.3. Hobs
The hob example was inspired by one given in Bailey (1996; 1982) and it was used to 

measure the agreement the US and UK would have in a more or less neutral example. 

Also this data was used to see if the mapping obtained in the UK and the US would be 

consistent with the findings reported in Bailey (1982) for both cultures. The data 

collected here matches with that of Bailey’s (1982, p.553), re-affirming that the best 

mapping for a configuration where the control knobs are below the hobs is the one 

shown in Figure 8 for both cultures. Bailey does not provide any data for a 

configuration which has the control knobs to the right of the hobs but from this data it 

can be said that either pattern 1 or pattern 2 would cause the least error.

As expected there was no difference found between the US and UK. The mapping of 

controls knobs on cookers varies greatly by brand and model in each country and the
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wide array of variations are available in both countries. This can easily be seen when 

looking at consumer sites selling cookers in each of the countries (www.comet.co.uk 

and www.bestbuy.com for example). A survey of US and UK websites selling cookers 

(stoves or ranges in the US) shows a wide array of free standing or built in units with 

different control to hob mappings. Hofstede’s model could be said to help explain these 

results because the two cultures are so similar on his scales. However, if this argument 

is to hold then countries with widely varying scores, on the Hofstede’s cultural 

dimensions, should have very different patterns of mapping controls on cookers. This 

would need to be looked at further; taking each cultural index separately to test which if 

any had an effect on the design or mapping of controls.

This research shows that perceptions of affordance will vary between cultures, 

therefore, future researchers may also wish to consider how this might impact design. 

Previous research by Honold (2000) found significant difference in how Indian 

households preferred to use washing machines as compared to European users. Indian 

participants’ interpretations of washing programs and even directions for the programs 

were completely different from the expectations formed by the German designers of the 

appliance. Honold advises that mental models formed on previous experience will 

influence user’s perceptions and behaviour. Affordances form expectations and mental 

models and are based, as this work showed, on previous experiences with devices, 

interfaces and objects. Given Honold’s (2000) findings and those of this thesis, would 

differences be found in user’s expectations in countries that vary greatly as to life style 

and culture, like China and the United Kingdom for instance, on devices such as cooker 

hobs?

3.6. Conclusion
The research here begins to show that affordance and mapping can be affected by 

culture as context. There appear to be differences in the understanding of even 

seemingly simple objects; like the affordance of a switch. Other objects studied here, 

such as the dials had better cultural agreement in the UK and US populations that were 

sampled. However, when comparing the dials to populations previously sampled 

cultural differences again emerged. There are several reasons that this may be, but 

possibly the strongest of these is that people learn the purpose of things, how they map 

and how they should work in the context of culture.
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If even simple design decisions can be questioned what else must designers look at 

before making design conclusions (e.g., for the web)? In his explanation of affordance, 

Norman says that, “when simple things need pictures, labels, or instructions, the design 

has failed” (Norman, 1988). When designs ignore the context of use, or the culture of 

the target users and force users to think about which way a switch operates for “ON” the 

design is flawed as well. If the goal of user friendly design is to have objects, interfaces 

and tools “afford” their use, then design must be done with a strong understanding of 

the users and their context. This includes previous knowledge, expertise, experience and 

most definitely culture. Without these considerations users are forced to make 

adjustments and face frustrations which may lead them to abandon the use of a system 

or product.

Hofstede’s cultural model does not help explain the affordance differences found here; 

those at the low end of the Ito and Nakakoji (1996) model of cultural influence and may 

therefore not be applicable to other aspects of interaction. Cultural models such as 

Hofstede’s do not appear to aid design in these simplified cases. It can not be used to 

predict how a given cultural group will map objects or what affordance an object will 

have. Hofstede’s model can not therefore be used to explain culturally specific 

affordances and how they will impact on design.

3.6.1. User Interface Design
It is seemingly easy to dismiss “simple” results such as these. In most situations users 

know if a light controlled by the switch is on or off because it can be seen or which way 

to turn a dial because they can hear or see the result. Problem solving and activity 

usually include knowledge of the initial state, a goal or task, a participants’ knowledge 

of the environment and a set of operations to change the initial state (James, 1994). But 

these results have to be seen in a greater context of usability; if designers and users can’t 

agree which direction turns a light on, then what else needs to be considered in a 

multicultural context? Further work is needed to understand what influence culture has 

on the way that users come to use, understand and accept the technology around them. 

A better understanding of what cultural models such as Hofstede’s can be used to 

predict or explain is needed to ensure that the HCI community makes appropriate design 

decisions. Therefore this research will continue on to explore the higher end of Ito and
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Nakakoji (1996) model of cultural influence and look at the applicability of Hofstede’s 

model to technology acceptance.

Often cultural models are used to help designers make culturally specific interface 

designs, but as the data here shows this may not always be the best route to 

understanding the needs of the users. For example Smith et al. (2004) suggest turning 

the VSM scores for a particular audience into cultural “fingerprints” and matching these 

fingerprints to the cultural fingerprint of an interface. However, it is difficult to see how 

cultural fingerprints can be created for simple interfaces like those tested here. It is 

therefore unclear how helpful Hofstede’s model can be in explaining acceptance or 

suitability of interfaces which are more complex issues and at the higher end of the 

cultural influence spectrum (Ito & Nakakoji, 1996).

A clearer understanding of what cultural factors influence design and how this influence 

is experienced is called for. It is often said that an icon on a screen ‘has’ an affordance 

to legitimise its placement there: users (and designers) have learnt that an abstracted 

button on a screen will do certain things. Users have learned to accept certain design 

conventions. Different users will bring different experience to the table (or computer 

screen as the case may be) and they will not all understand the design in the same way. 

Culture is an important factor in how people understand the icons and images used in 

interface design (Evers et al., 1999) and given this fact interface design should 

endeavour to match the expectations of the user.

Users will learn from exploration and can adjust to designs, but there is no guarantee 

that the learning will “stick” (Draper & Barton, 1993). The chances are that after many 

wrong attempts at using a light switch, re-leaming will occur and a person will know 

which way is on (or that the light has failed). This scenario may be acceptable for many 

situations, it is after all just a light switch and one only has to look at the light to know if 

it is indeed on. However, a switch which is controlling a device, even a light, in a failure 

state, where for example the bulb has died will become all the more frustrating to users. 

When an object is in a failed state users may be depending on the control, be it a switch 

or a dial, in order to understand if the device is indeed off or not working. When the 

control is mapped in a way that the user cannot understand, such as in the case of the 

cultural difference in the light switches tested here, there is nothing for users to depend 

on for feedback when the device has failed.
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In safety critical the switch or dial which controls the device is not so forgiving. For 

example, a switch or dial in a plane cockpit, for a heart monitor, a nuclear power plant, 

or other safety critical system can not be flipped or turned several times to decide if the 

device is working, is on or off. In a safety situation it becomes even more important for 

devices and controls to take into consideration cultural expectations as these situations 

are often unforgiving.

Not all systems are as forgiving as a light switch and not all systems present the initial 

and goal states as obviously as a light. For such systems it is especially important to 

understand cultural context of our users. An actual switch on a wall may prove to have a 

greater affordance (since the state it controls is visible) the same claim cannot be made 

when common objects are abstracted onto a screen as they become divorced from this 

very visible context. Likewise, not all switches control things with obvious states. 

Without this understanding users are being asked to re-leam or even un-leam.

3.7. Discussion of Future Work in this Thesis
The study described here was an examination of how culture can influence the 

perceived use of everyday objects and how cultural models can help explain this. It 

looked at the low end of Ito and Nakaoji’s (1996) cultural influence spectrum. There are 

many assumptions made in user interface design that need to be explored in the greater 

context of culture. Further work on the possible impact culture has on perceived 

affordance will need to be done on a wide variety of interfaces and user populations, not 

just the ones studied here. More broadly, culture must have a multitude of other 

possible effects on acceptance of products and systems, on design, the evaluation 

process and use of products. The entire design process is often approached in the same 

way regardless of the target audience’s culture; this in itself may prove to be 

problematic under closer inspection. The use of cultural models, such as Hofstede’s 

without a clear understanding of what user behaviour, use and acceptance phenomenon 

they help explain is also problematic. It is to gain greater understanding of how and to 

what cultural models can be applied that this thesis goes on to explore technology 

acceptance. Technology acceptance is at the higher end of cultural influence (Ito & 

Nakakoji, 1996) spectrum and will give the research broader scope of understanding 

about the applicability of Hofstede’s model in HCI. Lessons learned from the
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affordance study, discussed below will be taken forward and applied to a larger scale 

survey of technology acceptance and culture.

3.7.1. Experiences Taken Forward
Research yields new and interesting knowledge but also frequently gives insight into 

how future research can be better handled or approached. The work described in this 

chapter proved no different as several broad methodological lessons were learned from 

the undertaking. These include what seemed to be a very suitable way to conduct a 

large scale questionnaire survey, enlisting assistance in other countries and more 

generally overcoming the difficulties of doing research cross-culturally. This affordance 

study was, in many ways, a pilot of the methodology used in the larger scale study to 

follow. The affordance study helped inform the process of creating, and stream-lining 

the compilation, distribution and collection of the questionnaires used in the technology 

acceptance study.

First, in order to ensure that the questionnaires are understandable they should be 

reviewed by local collaborators. This is especially true of issues around wording and 

language usage as was the case with words such as “cooker” versus “stove”. Secondly, 

in order to ensure the accuracy and the integrity of the questionnaire material the 

questionnaires should be assembled by the primary researcher and then supplied to any 

collaborators whenever possible. This avoided any errors in copying or collation and 

lessened the burden placed on collaborators. Finally, the approach found to be most 

effective for distribution was through colleagues or acquaintances teaching large or 

medium sized lectures. There the questionnaires were best given out at the beginning or 

towards the end of lecture and the students were given some time to complete them in 

class. This guaranteed the best return rate and attention of the students. This approach 

was then adopted whenever possible in the subsequent work.

Garnering assistance and recruiting collaborators proved to be a challenging 

undertaking. The affordance study demonstrated that an effective route to recruitment 

was through personal acquaintance or through introductions with only one degree of 

separation. The best responses to requests for assistance were always received from 

people who had personal connections to the researcher or who were being approached 

through an introduction by a mutual acquaintance. This would prove to be more
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difficult in future research as the number of countries was expanded but the approach 

was followed where possible.

Finally the general difficulties of time scales, distance and correspondence were vetted 

in this work. The most significant lesson was that time scales would need to be flexible 

and adjustable to the time of the collaborators. Collaborators are helping in most 

instances out of kindness and interest but their work will understandably take 

precedence. Ostensibly, the most suitable approached was to give flexible deadlines and 

provide as much assistance as possible to make the process easy for them. Providing, 

pre-assembled questionnaires, clear directions, return envelopes, occasional reminders 

and quick responses to any questions all proved very helpful.
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4. Technology acceptance study methodology
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4. 1. Introduction
This thesis aims to understand how Hofstede’s cultural model can help explain and 

understand cultural differences in two aspects of HCI. Another way of phrasing this 

goal is to say that the work looks to find associations between Hofstede’s cultural model 

and certain concepts studied in HCI. The previous chapter explored whether Hofstede’s 

cultural model could help explain differences in affordance at the lower end of Ito and 

Nakakoji’s (1996) cultural influence scale. The following chapters analyse how or if 

Hofstede’s model can help explain technology acceptance, at the higher end of the 

cultural influence spectrum. The second, technology acceptance, study hoped to 

uncover associations between Hofstede’s cultural dimensions and the technology 

acceptance variables measured by the Unified Theory of Acceptance and Use of 

Technology (UTAUT).

In order to understand the relationship between technology acceptance and culture this 

thesis completed a study sampling 11 countries. University students in: Czech 

Republic, France, Greece, India, Malaysia, the Netherlands, New Zealand, South Africa, 

Saudi Arabia, the United Kingdom and the United States were sampled. Website use 

was the topic queried on the UTAUT as websites were readily available to all 

participants. Likewise, by focusing on website use the issues of cost, access and cultural 

preference could be accounted for as participants would report on their own most often 

used sites. As a study in 11 countries, using questionnaires that would require at the 

least translation was a large undertaking significant preparation was needed. This 

chapter outlines the process taken to prepare for the study. Chapter 5 presents the initial 

analysis completed to assess how Hofstede’s cultural model related to technology 

acceptance and a deeper analysis of the cultural model on its own. Chapter 6 presents a 

more detailed analysis of the UTAUT tool and the aesthetic questions which were added 

to it. While no specific hypothesis about the relationships between culture, as measured 

by Hofstede’s VSM, and technology acceptance, as measured by the UTAUT were 

generated there was an expectation that relationships would be found. As will be seen in 

the following chapters no such relationships were uncovered and the validity of the 

VSM tool was brought under question while the cross-cultural validity of the UTAUT 

tool was confirmed.
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In this chapter the method used to prepare for and complete the technology acceptance 

study is covered. This includes:

1. Making changes to the original questionnaires to make them appropriate for 

use in this study.

2. Piloting the questionnaires and making further adjustments.

3. Recruiting collaborators and translators from each country.

4. Translating the finalised English versions of the questionnaires.

5. Distribution and collection of questionnaires.

6. Data cleaning and summarisation.

7. Selecting an appropriate data analysis method.

The following sections discuss each of these steps in detail. First, however, a summary 

of the questionnaire selection and the practicality of using questionnaires in a study such 

as this is discussed.

4.2. Questionnaires
Several questionnaires are used to gather data for the topic selected at the higher, more 

complex end of Ito and Nakakoji’s (1996) cultural influence spectrum: technology 

acceptance. The questionnaire selected to measure technology acceptance was the 

UTAUT which measures: effort expectancy, attitude towards using technology, social 

influence, facilitating conditions, self-efficacy, anxiety and behavioural intention to use 

the system (Venkatesh, Morris, Davis & Davis, 2003). An Aesthetics measure 

borrowed from the Centrality of Visual Product Aesthetics (CVPA) (Bloch, Brunei, & 

Arnold, 2003) is added to the UTAUT to account for findings which show the strong 

role aesthetics play in use, perceptions of usability and acceptance of products and 

technology (Bloch, Brunei, & Arnold, 2003; Brady & Phillips, 2003; Chawda, Craft, 

Cairns, Riiger & Heesch, 2005; Karvonen, 2000; Springston & Champion, 2004; 

Tractinsky, 1997; Tractinsky, Adi, & Ikar, 2000). Hofstede’s Value Survey Module 

(VSM) questionnaire was used as the measure of culture since it is the basis of 

Hofstede’s cultural model, being investigated here.

4.2.1. Questionnaire use
Questionnaires were the most practical method with which to approach the technology 

acceptance research described here for several reasons. Regarding questionnaires, 

Neilsen (1993) states that no other method gives the coverage or is as feasible for 

collecting large amounts of data from around the world. Also, the method used to
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investigate any research question must be appropriate on the grounds of “situational 

responsiveness” rather than based on habit or some routine (Patton, 1990). Further the 

questions asked by this research fall into the categories considered appropriate for 

questionnaire research. These include: beliefs, attitudes, opinions, expectations, 

behaviours and knowledge (Neuman, 2000). Finally, translating a set of questionnaires 

is more easily and economically accomplished then hiring translators for interviews.

Apart from the practical considerations mentioned one of the goals of this research was 

to gather data for Hofstede’s cultural model (as measured by his VSM) and the UTAUT 

technology acceptance model. Both of these are questionnaire based and it was 

therefore logical to keep to the original format. It would have been necessary to convert 

the questionnaire based UTAUT and VSM into some other format (interviews for 

example) to employ research methods such as Grounded theory, for example. This 

would have run the risk of losing the original context of the models.

The pilot, however, would require more detailed information from participants as to the 

questionnaires’ understandably, appropriateness and suitability, than just the successful 

completion of the paper questionnaire would provide. Therefore, the intended English 

version of the questionnaire would be used for the pilot and the participants would be 

required to provide further feedback on comprehension and questionnaire fit during the 

post test interview. The pilot and its outcomes are described in the following sections.

4.3. Preparing questionnaires for piloting
In order to make the questionnaires more suited to answer the main question of this 

research and to test general trends in acceptance and use of websites several changes 

were made before the pilot. The changes made to the UTAUT and CVPA 

questionnaires were in the form of rewording or the exclusion of certain measures. 

Measures were excluded to adjust the questionnaires for this research as certain 

measures on the UTAUT and CVPA did not suit or apply to the website use being 

queried here. The UTUAT is intended to be reworded and changed to some degree to 

suit the technology which it will test (Venkatesh et al., 2003). Other researchers have 

made adjustments to the UTAUT with no negative consequences to its overall validity 

(Anderson & Schwager, 2004; Schaper & Prevan, 2004). However, careful attention 

was paid to the behaviour of those questions which required most rewording during 

analysis to ensure that they had not been compromised. No changes were made to the
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VSM before piloting as it is a measure of culture and should not be affected by the 

technology being queried on the UTAUT and CVPA.

4.3.1. Changes to the UTAUT
Several changes were made to the UTAUT before the pilot (see original questionnaire 

in Appendix C and reworded questionnaires in Appendix D). The UTAUT’s 

“Behavioural Intention to Use” is meant as a predictor of use. As this research was not 

trying to predict use, and indeed was asking about decisions already made and websites 

already used the measure was excluded. The questions in this measure were:

1.1 intend to use the system in the next <n> months.

2 .1 predict I would use the system in the next <n> months.

3 .1 plan to use the system in the next <n> months.

The other UTAUT measure not used in this research was “Facilitating Conditions.” Its 

questions deal with how well the technology in question will integrate into the users’ 

current environment:

1.1 have the resources necessary to use the system.

2 .1 have the knowledge necessary to use the system.

3. The system is not compatible with other systems I use.

4. A specific person (or group) is available for assistance with system 
difficulties.

These questions were not used because the participant sample was already using the 

internet and websites. They also had the necessary hardware and software to facilitate 

this use. This research was not measuring a new type of website or website application 

that would need to integrate with other programs or sites used by the participants. 

Likewise the websites used by the participant are not necessarily integrating into any 

other systems, they are often stand-alone entities so compatibility is not an issue. The 

“Self-efficacy” measure explores the importance of access to help or assistance for the 

technology in question so dropping question 4 of Facilitating conditions was not 

problematic. However, some of these questions could and should be added back if it is 

appropriate for the populations and technology being sampled. There are many parts of 

the developing world where technology, such as the internet and web, are in use but the 

population as a whole does not necessarily have the access to resources needed to use

78



them. People also live in areas where infrastructure doesn’t offer the easy and quick 

access that so many website require. None of these considerations was an issue for this 

research as it sampled students at universities with internet and computer facilities.

One final question was taken off the UTAUT because of its unsuitability to the current 

research. This question came from the “Attitude towards technology” measure:

Using the system is a bad/good idea.

This question is useful when it is posed in regards to the use of a specific system or 

application. This research questions the respondents about the factors that influenced 

their decisions to use the websites they are already using, not a single site or product. 

Because it was not possible to effectively re-word this question in a way where it would 

apply to this research it was also dropped. This left the “Attitude” measure with only 

three questions whereas all other UTAUT measures have four.

All other questions underwent some rewording to make them appropriate and were used 

in the pilot (see Appendix D). The most significant rewording was the replacement of 

word “system” with the word “website.” Likewise, where the word “job” or “work” 

appeared they were supplemented with the word(s) “university,” “university studies” or 

“studies” as appropriate. Several sentences were changed from future tense to present 

tense or vice versa to make their meaning more easily understood as applied to website 

use. These types of changes are expected on the UTAUT, as it was designed to test 

different systems and applications in different environments, so tense and some wording 

changes are to be expected (Venkatesh et al., 2003).

There were two instances on the UTAUT where directions were changed. On the 

original UTAUT a set of directions precedes the “Self-efficacy” questions which reads: 

“I could complete a job or task using the system ....” Each question in this section 

begins with “if.” Many sites used are not being used for a specific task or job so these 

directions were omitted. The questions in the “Self-efficacy” section were then 

reworded as follows:

Original wording Re-worded
If there was no one around to tell I can use the website even when there
me what to do as I go. is no one around to tell me what to do

as I go.
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If I could call someone for help if I There is someone to call for help if I
got stuck. got stuck.

If I had a lot of time to complete the 
job for which the software was 
provided.

If I had a built-in help facility for 
assistance.

There is no time pressure to do the task 
for which the website was provided.

I have a built in help facility for 
assistance if I need it.

The questions in the “Anxiety” section of the UTAUT were given a set of directions 

which were not in the original UTAUT. This was done so that users would think about 

their feelings when they first used new websites as sites they have become accustomed 

to would not cause anxiety. The directions read: “Given a completely new website that 

you have not used previously which of the following are true for you ...” By providing 

users with this prompt it was hoped they would consider their feelings when faced with 

the use of new websites.

Original wording
I feel apprehensive about using the 
system.

It scares me to think that I could 
lose a lot of information using the 
system by hitting the wrong key.

I hesitate to use the system for fear 
of making mistakes I cannot 
correct.

The system is somewhat 
intimidating to me.

Re-worded
I feel apprehensive about using new 
websites.

When entering data on a new website 
it concerns me to think that I could 
lose a lot of information by hitting the 
wrong key.
I hesitate to use a new website for fear 
of making mistakes I cannot correct.

New websites are somewhat 
intimidating to me.

4.3.2. Changes to the CVPA
A measure of aesthetic influence on acceptance and use is not included on the UTAUT, 

but has been proven to be an important factor in people’s perception and use of websites 

and interfaces (Brady & Phillips, 2003; Chawda et al., 2005; Karvonen, 2000; 

Tractinsky, 1997; Tractinsky, Adi, & Ikar, 2000). Two measures from the Centrality of 

Visual Product Aesthetic (CVPA) were adapted for use in this research to complement 

the UTAUT. As with the UTAUT, the changes made to the CVPA involved either 

rewording or dropping of certain questions.
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The CVPA was chosen because there are few standardised measures of the importance 

of aesthetics in the field of HCI. A recent paper in British HCI (Chawda et al., 2005) 

cited this exact difficulty and the researchers developed their own questionnaires. The 

CVPA is particularly suitable because its questions deal with the importance people 

place on aesthetics in their decision to purchase a product. In many ways websites are 

products and although users do not “buy” them they do make commitments to using 

them.

The CVPA has three measures: Value, Acumen and Response. Of these “Acumen” was 

dropped. Its questions deal with a person’s ability to judge the differences in designs of 

products:

1. Being able to see subtle differences in product design is one skill that I have 
developed over time.

2 .1 see things in a product’s design that other people tend to pass over.

3 .1 have the ability to imagine how a product will fit in with designs of other 
things I already own.

4 .1 have a pretty good idea of what makes one product look better than its 
competitors.

While these questions would make for interesting research in themselves they were not 

suited to understanding the importance given to visual design in choosing to use a 

website. Rather they measure how attuned a person is to aesthetic difference. This work 

is interested in how aesthetics influence acceptance and how this varies by culture. 

Therefore questions dealing with a person’s aesthetic judgement and the importance 

they place on their aesthetic expertise were not included.

The remaining questions on the CVPA were reworded and used in the pilot (see pilot 

questionnaire Appendix D). Substituting “website” for the word “product” was the 

most common change made to the CVPA. The word “buying” was changed to “using / 

exploring” and the word “owning” was changed to “using.” These changes were 

enough to make the CVPA questions read sensibly and appropriately for the topic being 

queried, website use. These changes, as will be seen in the analysis chapter that follow, 

did not seemingly influence the CVPA’s effectiveness as its questions continued to 

work together.
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4.4. Piloting the Questionnaire
Once the initial changes making the questionnaires appropriate to the topic being 

examined were completed they were ready for piloting. Before the questionnaires were 

translated and dispersed to collaborators around the world they were piloted with a 

multi-cultural participant group to ensure their suitability. The intention of the pilot was 

to uncover any issues with wording or other ambiguities. As was learned in the 

affordance study, wording can be difficult cross-culturally even in cultures that use the 

same language. The pilot would also uncover any confusion that may arise with 

understanding the context of the questionnaires. As the questionnaires were destined to 

be translated into several other languages (those native to the countries being sampled), 

it was vital that the English questionnaire version would be as clear and understandable 

as possible. Also, the UTAUT and CVPA were to be administered to a multi-national 

audience possibly for the first time. The suitability of wording and indeed the perception 

of users from various cultural groups when taking the questionnaires would need to be 

considered before translation began. The VSM was not originally designed for a student 

audience, the target population of this work and needed to be piloted to ensure 

understanding and fit (Ford and Kotze, 2005).

4.4.1. Procedure for pilot
The pilot participants were recruited from people living and working in the United 

Kingdom with diverse cultural backgrounds. The pilot participants came from various 

countries that were being considered for use in the overall study. This multi-national 

participant group was needed to evaluate the suitability and appropriateness of the 

questionnaires across cultures. The participants were also in a unique position to assess 

the suitability of wording and context of the questions for their respective cultures as 

they were English speakers but native to another culture and language. They could also 

provide insight into how best to re-word or translate questions into their native 

languages.

The participants were asked to go through the pilot questionnaire (see Appendix D) and 

answer the questions to the best of their ability. They were invited to ask for 

clarification while they were completing the questions and these requests were 

discussed with them at the end of their session. After completing the questionnaires 

participants were put through a structured interview (see Appendix D) designed to 

solicit feedback that could be used to better design the questionnaire. Any points of
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clarification that the participants had brought up were also discussed in the post

questionnaire interviews. A summary of the interviews and the data from the pilot can 

be found in Appendix E and a detailed discussion of the pilot’s outcomes along with the 

changes made to the questionnaires follows.

4.4.2. Pilot Participants
A total of eleven participants piloted the questionnaire, five men and six women with an 

average age of 31.6. These participants were recruited partially for their knowledge and 

expertise in the area of technology design and implementation. Four participants were 

PhD students in HCI, two of these had significant professional experience in various 

technology fields prior to enrolling for a PhD. Two participants were masters students 

in the filed of HCI, one of these had more than fifteen years of work experience in 

various senior roles in technology implementation for the financial sector in India. One 

participant was a lecturer in HCI. The remaining participants were professionals drawn 

from several roles in IT including design, support and programming. As HCI and 

technology professionals these participants were able to provide extra insight into the 

content, context and language used on the questionnaires. The countries / regions 

represented by the participants were: France, the United Kingdom, the United States, 

Malaysia, China, Hong King, Saudi Arabia, India, Greece and New Zealand. One 

participant had spent equal parts of their life in the UK and Oman and was a citizen of 

both countries.

4.4.3. Structured Interview
The structured interviews took place after each pilot participant had completed the 

questionnaires. The interview was designed to elicit information about the general 

content of the questionnaires, the wording, any factors or ideas that may be missing and 

the appropriateness of the questionnaires’ content. Since many of the pilot participants 

used were bilingual, the subject of translation was also broached on several occasions, 

along with the original English language content. The following section separates the 

pilot’s outcomes for each of the questionnaires and explains any changes that were 

made to the questionnaires based on these outcomes.

4.4.4. VSM pilot outcomes
Two problems of understanding were uncovered within the VSM during the pilot. The 

first was with the wording of the each section’s directions and the transition from one
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section to another. The second problem was with some of the words used in the actual 

questions.

The most troublesome area was caused by a lack of directions before a transition in the 

questionnaire that was not clearly addressed. Following the section beginning with the 

directions “In your private life, how important is each ...” there are 2 questions which 

ask about the current situation of the participant. But there is no direction given for 

these two questions and several participants were confused by this transition. 

Participant 7 while pointing at this section of the questionnaire suggested: “ ... maybe 

you can put something here that says 'in our work life1.” To clarify and prevent 

confusion a set of directions reading “In your current situation” was added before the 

questions: “How often do you feel tense at work?” and “How frequently, in your 

experience, are subordinates afraid to express disagreement with their superiors?”

The directions given in the original VSM (Appendix B) for the final section of questions 

caused some confusion for several participants; they were uncertain if they were 

expected to think of a specific situation to answer the questions or if they were being 

asked about general opinions. For example participant 8 stated "I didn't know what the 

context is but then you said just in general and so that was ok." To alleviate confusion, 

the directions for this section were changed from “How much do you agree or disagree 

with each of the following statements? (please select one answer for each question)” to 

“In general how much do you agree or disagree with each of the following statements? 

(please select one answer for each question).” By adding the statement “in general” the 

ambiguity was avoided.

The final problem with the VSM was one of word meaning and nuance (please see final 

version of the questionnaire in Appendix F). Several participants expressed uncertainty 

about the meaning of certain words but stated that translation into their native language 

would clarify meanings. The question regarding “Thrift” however was found to be 

difficult even for primary English speakers. Several participants did not understand the 

nuance of the word and asked for clarification. Participant 6: "Thrift ... I wasn't 100% 

sure what it meant." It may simply be that the word has gone out of common use in the 

last 20 or so years since the VSM was compiled. Several dictionary and thesaurus 

entries were referenced to find the best possible explanation that could be added to the 

questionnaire to explain this question. The following entries are some examples of the
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definitions and synonyms found (Merriam-Webster Dictionary online, 2006; Collins 

English Dictionary, 1990; Oxford English Dictionary online, 2006; Webster’s 

Thesaurus, 1999; www.thesaurus.com, 2006):

• Wise economy in the management of money and other resources; frugality.

• Careful management especially of money.

• Economical management, economy; sparing use or careful expenditure of 

means.

• Wisdom and caution in the management of money

• Economy

• Frugality

• Carefulness

Based on the definitions and synonyms found the question was changed from “Thrift” 

to “Thrift (careful management of money).” The use of an explanation in parentheses 

was not problematic as similarly formatted explanations are used in other VSM 

questions and so this one would not seem out of place. The explanation given to the 

pilot participants to explain the word “thrift” was very similar to the definition finally 

placed on the questionnaire and it helped understanding.

4.4.5. UTAUT pilot outcomes
The pilot results lead to some additional minor changes to the UTAUT. The most 

important of these was the overall direction given at the beginning of the UTAUT 

questionnaire. The directions given on the pilot read “Please rate how important each of 

the following is to you when deciding whether or not to use a particular website to 

support your work or studies...” Several participants were unhappy with these 

directions. One participant felt that it made certain questions asked seem “redundant.” 

The wording for the directions was changed to read “Please rate each of the following 

statements. Consider how important each statement is when you are deciding which 

websites to use. You may find it useful to think of the websites you currently use.” The 

new directions were shown to four of the pilot participants and were found to be 

adequate and were therefore used on the final version of the questionnaire.

Some of the wording from the pilot UTAUT was found to be a little problematic. One 

of these was the use of the word “scares” in one of the Anxiety questions; participants 

found it too extreme. Participant 11: “Websites are not in themselves scary...it’s more
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wary ...it’s more annoying rather than scary." The word was changed to a milder 

“concerns.” The question asking about having a built in help facility was pointed out to 

be confusing because any computer would have its own help menu, the browser would 

have its own as well and the website may have another. Changing the wording from “I 

have a built in help facility” to “There is a built in help facility” seemed to make it clear 

to the users that the help facility was on the website.

The final version of the UTAUT can be found in Appendix F.

4.4.6. CVPA pilot outcomes
Several adjustments needed to be made to the CVPA after the pilot. One further 

question was dropped because it was found to be too excessive sounding when applied 

to websites. Several users laughed or stated that the question, “Beautifully designed 

websites make our world a better place to live.” sounded too extreme to be taken 

seriously. Participant 6 had a fairly standard reaction, after laughing she stated: " I 

guess it’s a question that asks about how strongly you feel about good design... but it 

seems kind of, well, you know, the world existed without websites.” This question was 

therefore excluded from the final version of the questionnaire.

One question was adjusted to make the wording sound a more moderate tone. In the 

question “Websites that have superior designs make me feel good about m yself’ the 

problem was found to be the statement “about myself.” Pilot participants stated that 

while a nicely designed site might make them feel good it wouldn’t make them feel 

good about themselves. To address this problem the statement “about m yself’ was 

dropped from the question and the final version reads: “Websites that have superior 

designs make me feel good.”

The final change to the CVPA was to remove somewhat colloquial wording from the 

questions: “If a website’s design really speaks to me, I feel that I must explore and use 

it.” Participants did not always understand what was meant by “speaks to me.” 

Participant 4; “Really, it’s attracts my attention, is what you meant, yes?" Although 

some of the confusion would have been cleared up for bilingual participants once the 

questionnaire was translated into their native language the wording was also 

problematic for primary English speakers. In clarifying this question during pilot 

testing the word “appeals” was found to be most useful. The question was therefore
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changed to read: “If a website’s design really appeals to me, I feel that I must explore 

and use it.” All other questions on the CVPA were left as they appeared on the pilot 

questionnaire (see final version of the CVPA in Appendix F).

4.4.7. Demographic pilot outcomes
The largest issue with the demographic section of the questionnaire proved to be the 

wording of the question asking about education level. It seems that the differences in 

terminology in the English speaking world are such that one term can not adequately 

explain education level. “Secondary School” is roughly equivalent to “High School” 

and “Graduate” has different meanings in British English than in American English. To 

clarify this wording for the English speaking questionnaire the following labels were 

applied: High School / Secondary School, Bachelors / Undergraduate, Post-Graduate / 

Masters, PhD.

The pilot questionnaire did not include a question about what field, subject or majors 

the person was studying. This question was added to the final version because it would 

help in ensuring that the sample was diverse at least in terms of the academic fields that 

were being represented. The question would also help in understanding the educational 

backgrounds of the samples. The final version of the questionnaire consequently 

contains the question “Subject / Major you currently study at university?”

4.5. Recruiting collaborators
After completing the pilot and finalising the English language questionnaire the next 

steps were to scope out and prepare for the main technology acceptance study. The 

details of collaborator and participant recruitment are covered in the following sections. 

The process of recruitment was informed by experiences gained while conducting the 

affordance study.

To broaden the scope of the study, the recruitment of collaborators and translators 

occurred in 11 countries. First, countries were targeted to give the widest range of 

national cultures from around the world. Secondly, these countries were approached 

because contacts or introductions to researchers working locally were readily available. 

As was learned from the affordance study, the best results for collaborator recruitment 

are reached when recruiting from ones own acquaintance base and this was proven true 

in the technology acceptance study. The countries successfully recruited were: Czech
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Republic, France, Greece, India, Malaysia, Netherlands, New Zealand, Saudi Arabia, 

South Africa, United Kingdom and the United States. Collaborators in all countries 

were affiliated with universities in their home country and fluent English speakers. 

Often collaborators were asked to act as translators or proof readers of the questionnaire 

for their country.

4.6. Translation
The translation process involved the recruitment and oversight of at least two translators 

for each target language. At least one translator from each country was also recruited 

because they were knowledgeable in the fields of HCI and Computer Science. 

Recruiting subject experts as translators ensured that terminology dealing with websites 

and interfaces was appropriately translated. Translators who were knowledgeable with 

HCI terms mitigated concerns about reaching lexicon equivalence for words or concepts 

that may not exist in languages other than English (Neuman, 2000). Translators and 

collaborators were also trusted to inform the researcher of the language needs of the 

participants. As is the case in many countries, more than one language or dialect is 

spoken (Aykin, 2005). In India and South Africa collaborators were instrumental in 

informing the decision to use the English version questionnaires and proofing this 

version for comprehensibility.

The method of “back translation” was used to maintain the best possible match of 

meaning and nuance between language versions (Neuman, 2000; Michener, DeLamater 

& Myers, 2004). The need to maintain the same or equivalent meaning from one 

language to another is important in ensuring that the measurement tool does not fall into 

error or misunderstanding in a particular culture (Cavusgil & Das, 1997). In the back 

translation approach two or more bilingual or native speaking translators work on the 

text consecutively. One translator works from the original language version, in this case 

English, and translates to the target language. The second translator takes the now 

translated questionnaire and translates back from the target language into English. The 

two English versions are compared to each other, any mistakes or inconsistencies are 

then addressed through a repetition of the back translation process. This process is vital 

as language appropriateness is essential to correct understanding (Patton, 1990).

Several iterations of translation were often necessary. Translators often recruited other 

bilinguals to assist when nuance or subtleties were difficult to transmit. In several



instances, translators asked the researcher for assistance with subtle differences in 

meaning or to explain colloquial usage to guarantee the best fit in their own language. 

One such example came from a question adapted from the CVPA which caused concern 

for the Greek, Czech and Dutch translators. The question was: “Sometimes the way a 

website looks seems to reach out and grab me.” The colloquial “reach out and grab” 

caused difficulty and the translators asked for guidance as to the real meaning of the 

expression.

Once the questionnaires were translated and proofed for all the countries being surveyed 

they were ready for distribution. There were six finalised language versions of the 

questionnaire (please refer to Appendix F for examples of the translated questionnaires): 

Arabic (Saudi), Czech, Dutch, English, French, Greek and Malay. The English version 

of the questionnaire went to: India, South Africa, New Zealand, the United Kingdom 

and the United States. Due to its broad distribution, the English version of the 

questionnaire was carefully scrutinised by collaborators in all countries to which it was 

distributed. This careful review assured that the questionnaire’s suitability and clarity 

for all participants before distribution.

4.7. Questionnaire distribution and collection
The translated questionnaires were most often assembled and posted by the researcher 

to the collaborators’ countries. In several instances this was not the best or most 

feasible approach due to time constraints. As a result a portion of questionnaires in 

Saudi Arabia, New Zealand, Malaysia, France and Czech Republic were printed and 

assembled by the collaborators in those countries. When the questionnaires were 

assembled by the researcher the order of presentation was (see Appendix F): 

Instructions, VSM, UTAUT, CVPA, demographic section.

In all countries the paper questionnaires were distributed to the student participants by 

the collaborators within a classroom setting. As was learned in the affordance study, the 

ideal situation for questionnaire completion was to allocate some class time in which 

participant could work on the questionnaire. Due to rules at the Universities of 

collaborators and / or classroom time constraints, this was not always possible for 

collaborators. Whenever possible students were given the questionnaires and completed 

them during lecture time. In all other cases, students were given the questionnaire in
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class and w ould  then com plete  them at their leisure, bringing them  back  to collaborators 

at a later date. Q uestionnaires  took no more than 10 m inutes to com ple te  on average.

Once all com ple ted  questionnaires were returned to collaborators they w ere posted  back 

to the researcher in the U nited  K ingdom . In one instance, that o f  India, some 40 

questionnaires were lost in the post. In all o ther instances the postal m ethod  w orked  

well for getting questionnaires to and from collaborators.

4.8. Data sample
As questionnaires arrived back from collaborators their data was en tered  into Excel 

spreadsheets  (an exam ple  can be seen in A ppend ix  G). The total n um ber  o f  

questionnaires  received from each country  is sum m arised  in Table  4.1. The data 

sam ples received from France (N = 38) and the N etherlands (N = 43) proved  too small 

for further analysis (Kline, 2002; Tabachn ick  & Fidel!, 1989) and unfortunately  had to 

be d isregarded in the analysis discussed in the fo llow ing chapters. This left nine 

countries for further analysis: C zech  Republic, G reece, India, M alaysia , N ew  Zealand, 

Saudi Arabia, South Africa, United  K ingdom  and the United  States.

Number
respondents

Incomplete 
/ Suspect

Non-native
respondents

Remaining
sample

Czech Republic 157 2 3 152
France 38 - - Not used
Greece 152 17 19 116
India 129 24 12 93
Malaysia 187 8 11 168
Netherlands 43 - - Not used
New Zealand 199 14 78 107
Saudi A rabia 125 12 22 91
South Africa 144 19 15 110
United
Kingdom 242 16 109 117
United States 156 13 17 126
Totals 1572 125 286 1080
Table 4.1 Sam ples  collected  per country

4.8.1. Participants
The participant sample was made up o f  undergraduate  and post-graduate  (M as te r ’s and 

PhD level) s tudents. To som e extent it was a convenience  sam ple  based  on the 

availability and accessibility  o f  this population to the researcher. The sample also
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ensured that the participants matched from one country to the next on key demographic 

measures. The countries used in the research vary greatly as to their economic and 

social prosperity. Although university students are a specific sub-set of the greater 

population in any country, it is especially true in those countries where university 

education is still limited to the privileged. However, sampling from universities 

provided a means to match populations by age, education and most importantly, access 

to technology. At the very least the samples guaranteed that in the less affluent 

countries, students would have access to computers and the internet at their universities. 

This last point, access to the internet, was vitally important as the study asks questions 

about website use. The respondents were therefore recruited from universities in all 

countries being sampled. Undergraduates were the largest portion of the sample but 

Masters and PhD students were also included on occasion. The demographic data for 

the participants remaining after data cleaning is presented in Table 4.2.

4.8.2. Data Cleaning and Summarisation
Data from the original questionnaires went through several stages of cleaning and 

summation. First, all questionnaires returned by respondents who were non- native 

country residents, either having been educated or residing elsewhere for most of their 

lives and those that did not provide cultural background information were put aside. 

These non-native respondents made up large portions of several samples as can be seen 

in Table 4.1. Respondents were considered to be native when they had been wholly 

educated in the country of their current residence, including primary, secondary and any 

university education. Next, all questionnaires with more than 10% (5+) questions left 

blank were also set aside as incomplete. The remaining questionnaires were examined 

to make sure that answers were not given in any discemable pattern (all answers the 

same or 1234512345 patterns etc) any questionnaires with suspicious answer patterns 

were also set aside (Table 4.1 shows the proportions of the incomplete and non-native 

respondents). The remaining data was then considered to be ready for examination and 

to consisting of participants native to the country being sampled. This data set, of 

individual respondent’s answers, before any calculation or averaging was performed, 

will be referred to as “raw” data.
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Number
respondents

Unknown 
Male Female gender

Mean
age

Mean Internet 
Education Use

Czech Republic 152 98 44 10 23.30 1.30 1.36

Greece 116 39 61 16 23.75 2.10 2.66
India 93 68 21 4 23.44 2.15 1.32

Malaysia 168 49 102 17 21.99 1.64 2.01
New Zealand 107 58 48 1 21.70 1.25 1.28

Saudi A rabia 91 36 46 9 24.19 1.50 2.26
South Africa 1 10 75 27 8 20.94 1.60 1.25

United Kingdom 117 53 61 3 25.68 1.79 1.26
United States 126 43 79 4 24.28 1.31 1.17

Totals 1080 519 489 72 23.25 1.63 1.62

Table  4.2 D em ographic  Sum m ary

4.8.3. Participants Demographic Summary
T he dem ographic  data was sum m arised  from the raw data to give descrip tions o f  each 

country  (Table 4.2). The dem ograph ics  sum m ary  a l low ed for an easier  com parison  and 

m atching on key dem ographic  indicators such as age, gender  and education level 

betw een  countries. As can be seen in Table  4.2, 1080 responses rem ained after data 

c leaning had been perform ed, with the highest num ber  o f  questionnaires  com ing  from 

M alaysia  (168) and the lowest num ber  com ing  from  Saudi Arabia  (91). 286

questionnaires  were set aside as the respondents were not o f  the sam e nationality as the 

country  being sampled. O f  these 286 questionnaires, m ade up o f  international students 

or im m igrants  living in the sam pled  countries, 109 were collected  in the UK, 78 in N ew 

Zea land  and the rem aining 99 cam e from all o ther countries sampled.

T he total sam ple was alm ost equally  divided by gender  with 519 m en and 489 w om en  

(72 respondents did not give their gender). Every effort was m ade to balance each 

cou n try ’s sam ple by gender, but this was not a lways achieved. The sam ple from India 

is the most gender skewed, with ju s t  over 73%  o f  the respondents  being male. The 

average age for partic ipants  was 23.25 years with the lowest average age occurring in 

the sam ple from South Africa (average age o f  20.94). R esponden t’s self report o f  the 

h ighest education level com ple ted  shows that most w ere undergraduates or had just  

com ple ted  undergraduate  study. The rankings for this question  are as follows:

1 com ple ted  secondary  / high school education

2 com ple ted  undergraduate

3 com ple ted  post graduate.
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Respondents were also asked how often they used the internet:

1 Every day

2 More than once a week

3 Once a week,

4 Less than once a week

5 Several times a month

6 less than once a month.

Most respondents used the internet at least once a week. Respondents from Greece were 

at the lowest end of internet usage and the respondents from the United States 

represented the high.

The samples were also collected with every effort made to ensure the diversity of 

respondents. As the respondents were recruited from University campuses it was not 

possible to get a broad range of ages or work backgrounds. Instead respondents were 

recruited to obtain a wide range of university majors / fields of study. This ensured that 

the samples would not be skewed with regard to any one intellectual interest or subject 

and that a wider range of backgrounds and knowledge be represented. A mix of 

Humanities and Science students were usual for each country sample. Table 4.3 shows 

the breakdown of respondents by general fields of study / discipline area in each 

sampled country. With one exception this information also came from the demographic 

section of the questionnaire and is based on respondents self reported fields of study. 

The exception is Saudi Arabia, where due to an error in the Arabic questionnaires, the 

question “Subject / Major you currently study at university?” was left out. In this 

instance the information comes from the collaborators in Saudi Arabia who collected 

the data and recruited the respondents and is therefore not as complete as in the other 

countries. Table 4.3 shows that a wide range of subject interests was covered in each 

country and there is a broad match across countries as to the academic disciplines 

studied by participants.
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Czech New Saudi South United United
Republic Greece India Malaysia Zealand Arabia Africa Kingdom States

Arts 1 2 2 10 5 2 2
Business /
Accounting / 
Economics 1 14 6 30 3 46 6 10
Engineering 
/ Computer 
Science 106 47 54 63 34 X 47 45 29

Humanities 37 10 4 X 3 10 18
Medical
Science 16 6 9 3 3 X 47 49
Physical
Science 1 5 26 7 11 2 2
Social
Science 21 1 15 41

O ther 7 9 16 11 10 3 5 16
Table  4.3 sum m ary  o f  disciplines studied by participants in each country

Finally the dem ographic  section asked one question regarding f inding new  websites and 

one question about the sites currently  used. The question  regarding f inding new sites 

was adapted from  the G V U ’s 6th W W W  U ser Survey (G V U  Center, College o f  

C om puting , G eorg ia  Institute o f  Technology, 1996). The questioned  asked partic ipants  

to choose the three ways they most often found new  sites and the sum m ary  o f  their 

responses can be seen in Table  4.4. As can be seen, regardless o f  country, most 

participants depend  on the sam e sources to find new sites. The most often cited sources 

are friends, internet directories and links from other sites. The second question, about 

sites currently  used and w hat they are used for provided  a rich source o f  qualitative data 

on which to generally  match respondent website use. Future work can analyse this data 

in greater detail, here it was sim ply  used to understand  the general categories  o f  sites the 

respondents  w ould  have been referencing when answ ering  the questionnaire . B roadly  

speaking each c o u n try ’s participants wrote dow n the sites they used to find news, used 

for email, en terta inm ent and their  university studies. These included globally  popu lar  

sites such as Yahoo! and G oogle  as well as more local versions o f  email and portal sites.
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Czech
Republic Greece

New Saudi 
India Malaysia Zealand Arabia

South United United 
Africa Kingdom States

Books 
Friends /

5 12 27 24 13 18 8 13 14

Colleagues 
Signatures at end

100 78 48 100 69 56 70 86 93

of email messages 
Usenet

2 5 9 2 9 15 6 5 2

newsgroups
Television

8 4 6 9 3 12 3 3 1

advertisements 
Hyperlinks from

1 13 4 16 15 8 8 13 14

other Web pages 
Internet search 
engines (e.g., 
Google, Alta

114 62 49 68 69 30 72 81 74

Vista, Lycos, etc.) 
Magazines/newsp

5 12 27 24 13 18 8 13 14

apers
Internet
directories (e.g., 
Yahoo, MSN,

23 33 24 50 13 15 10 9 12

etc.) 50 26 13 73 15 23 22 20 38

Other Sources 2 3 4 4 1 1 3 4 6
Table  4 .4 S um m ary  o f  sources for new sites per country

4.9. Data analysis approach
In order to understand  how  H o fs ted e ’s Value Survey M odule (V SM ) relates to or 

associates to technology acceptance (as m easured  by the U T A U T ) in the large data set 

collected  a m ethod  o f  data analysis had to be selected. An analysis m ethod  which could  

reduce the num ber o f  variables and explain patterns within this large data w as needed. . 

A more detailed  d iscussion o f  using Factor Analysis  can be found in C hap ter  5. Specific 

attention is paid to Principal C om ponen t A nalysis  (PCA ) which will be the m ethod  used 

in the analyses conducted  in the fo llow ing chapters.

4.9.1. Sample Sizes
In factor analysis the larger the sam ple sizes the better. How ever, a sam ple  size of  100 

per  group is usually more than sufficient, producing reliable correlations (Kline, 2002; 

Tabachn ick  & Fidell, 1989). The main reason for  dropping  countries that fell well 

below  the 100 sam ple size w as the need to obtain clear, dependable  correla tions 

betw een  the variables o f  culture and technology acceptance  for each country. India and 

Saudi A rabia  did not reach the needed 100 after data c leaning but were retained as their 

sam ples were not far below. U nfortunately  France (N =38) and the Netherlands (N =43)
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fell so far below the needed number of participants that they were not considered in 

further analysis.

4.9.2. Further analysis
The subsequent two chapters present an analysis of data collected for all the countries 

which met the needed sample size. These countries are: Czech Republic, Greece, India, 

Malaysia, New Zealand, Saudi Arabia, South Africa, United Kingdom and the United 

States. The data for these countries was first analysed to find patterns that would 

answer the main question of: “Can Hofstede’s cultural model be applied to technology 

acceptance?” The next two chapters describe in detail the analysis undertaken to 

investigate the link between Hofstede’s cultural model and technology acceptance as 

measured by the UTAUT. The first chapter looks at the VSM and UTAUT data 

together and at VSM data, gathered here, in much greater detail. The second chapter 

explores the UTAUT and CVPA data in greater detail without the VSM.
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5. Culture and technology acceptance -  an analysis of 
data
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5.7. Introduction
Once all the data had been collected and cleaned of any suspicious records several 

analyses of the samples were conducted. The primary goal was to investigate how 

Hofstede’s VSM would relate to and help explain cultural difference in technology 

acceptance (as measured by the UTAUT) at the higher end of the cultural influence 

spectrum (Ito & Nakakoji 1996.) This chapter outlines the steps taken to investigate this 

question from calculating the VSM scores to applying them in a Principal Component 

Analysis along with the UTAUT scores and finally to a detailed investigation of the 

VSM as a tool. As will be seen, Hofstede’s VSM did not factor as would be expected 

from a long established and validated questionnaire and so much of this chapter is 

dedicated to a thorough analysis of the VSM data.

5.1.1. Calculating VSM scores
Calculations were performed on the raw data to obtain the VSM scores for each country 

in the sample (appendix G shows an example of the raw data). VSM scores were 

calculated with the equations provided by Hofstede (1991) in his book “Culture and 

Organizations: Software of the Mind.” The equations are:

Power Distance (PD): -35 (mean for question 3) + 35 (mean for question 6) + 25m 
(mean for question 14) - 20 (mean question 17) -20

Uncertainty Avoidance (UA): 25 (mean for question 13) + 20 (mean for question 16) - 
50 (mean for question 18) - 15 (mean for question 19) + 120

Individualism (IDV): -50 (mean for question 1) + 30 (mean for question 2) + 20 (mean 
for question 4) - 25 (mean for question 8) + 130

Masculinity (MAS): 60 (mean for question 5) -  20 (mean for question 7) + 20 (mean 
for question 15) -  70 (mean for question 20) + 100

Time Orientation (TO): -20 (mean for question 10) + 20 (mean for question 12) + 40

The scores are calculated using the overall country mean for each question on the VSM 

and inserting the means into Hofstede’s equations. Individual respondent’s VSM scores 

were also calculated by taking each subject’s VSM answer values, instead of the mean 

score for the country, and inserting these individual values into Hofstede’s equations. 

These individual VSM scores were then used in the factor analysis investigation along 

with the UTAUT data. The scores obtained for this data sample and their relative 

rankings as compared to the data published by Hofstede (2005) will be discussed in
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more detail later in this chapter. Table  5.1 show s the scores obtained in this research 

with the abbreviations for H ofs tede’s indices in the left hand co lum n and the countries 

across the top o f  the table.

Czech New Saudi South United United
Rep Greece India Malaysia Zealand A rabia Africa Kingdom States

PD 35.02 50.43 31.35 23.47 20.85 29.08 23.27 30.23 20.83
UA 83.26 113.48 97.01 97.38 81.26 93.60 89.29 83.67 83.85
IDV 85.14 93.97 78.03 80.39 96.42 88.21 87.29 103.33 97.32
MAS 17.00 45.18 49.30 32.95 11.24 49.92 34.73 7.34 31.83
TO 53.95 56.17 42.20 54.25 51.59 42.42 48.26 54.36 46.19
Table  5.1 V SM  scores for each o f  the sam pled countries

The scores obtained in this research did not match those given by Hofstede. It is 

expec ted  that the actual scores for a particular m easure may change as time passes. 

Som e o f  the scores obtained here, however, varied greatly from those given by Hofstede 

(2005). A good exam ple  o f  this is M alay s ia ’s score on P ow er Distance. Here the score 

is 23.47 whereas the score given by Hofstede (2005) is 104. Large d ifferences in the 

scores obtained were not a lways the case, other scores match more closely, for  exam ple  

the score for U ncerta in ty  A voidance  in Greece, 113.48 here, is very close to the one 

given by Hofstede, 112. Table  5.6 later in this chap te r  outlines these d ifferences in 

scores in more detail.

5.1.2. Calculating UTAUT and CVPA means
M ean scores w ere also ca lculated  per individual for the U T A U T  and C V P A  (see Table  

5.2). This w as done prim arily  to balance the difference in cases where there was 

m issing  data o r  w here there was a difference in the num ber  o f  questions contribu ting  to 

a factor (there are only 3 questions for  Attitude, 4 for all o ther U T A U T  factors and 6 

questions for the C V PA ). The m eans also more clearly  sum m arise  the d ifferences in 

technology acceptance  across the sam pled  countries. The questions on the U T A U T  and 

C V P A  were m easured  with Likert scales where l was M ost Im portant and 5 was Least 

Important (see questionnaire  appendix  F for details). R espondents  from the C zech 

Republic were most likely to rate questions to tow ards the “ Least Im portan t” , the 5 end 

o f  the scale. The U nited  States had most responses tow ards the M ost Important,  the l 

end  o f  the scale, being overtaken  by Saudi A rabia  on Attitude and C V P A  and  by
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M alaysia  for  Anxiety. The m ean scores ca lculated  for the U T A U T  and C V P A  were 

then used in factor analysis along with the individual V S M  scores.
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Performance 2.02 2.22 1.91 1.92 1.80 1.76 1.76 1.83 1.68
Effort 2.42 2.35 2.02 2.08 1.86 1.74 1.82 1.87 1.56
Attitude 2.95 2.43 2.16 2.27 2.20 1.74 1.97 2.42 1.87
Social 3.25 2.80 2.52 2.47 2.30 2.28 2.52 2.70 2.16
Self-efficacy 2.93 2.52 2.29 2.05 2.11 1.93 2.21 2.29 1.82
Anxiety 4.05 3.40 2.83 2.82 3.68 2.86 3.68 3.54 3 28
CVPA 2.50 2.06 2.00 2.17 2.30 1.833 2.06 2.47 2.32
Table 5.2 m eans for U T U A T  m easures and C V P A

5.2. Data Analysis
The m ain  aim  o f  this research was to see if differences in technology acceptance could 

be exp la ined  in the light o f  H ofs tede’s cultural model. To  this end  exploratory factor 

analysis was determ ined  to be the best m ethod  with which to analyse the data. 

Exploratory  factor analysis, Principal C om ponen t analysis in this case, would  show if 

any association existed  betw een  the V SM  and the U TA U T. Factor  Analysis was very 

suited for this type o f  investigation, where the intersections betw een two or more 

questionnaires  are being sought (Kline, 2002).

5.2.1. Using Factor Analysis
Large sets o f  data can be difficult to understand without tools that assist in simplifying 

and sum m aris ing  them. Kline (2002) presents the exam ple  that given five variables 

there will be 25 possible correlations. Factor analysis sim plifies a matrix o f  correlations 

into more easily  com prehensib le  factors. Factors in turn represent a sum m ary o f  the 

relationship betw een  sets o f  variables (Kline, 2002; T abachn ick  & Fidell, 1989; 

D untem an, 1994).

Explora tory  factor  analysis, such as Principal C o m ponen t A nalysis  (PCA), is used to 

explore  the nature and d im ensions o f  a given field o f  s tudy (Kline, 2002; T abachnick  & 

Fidell, 1989; D untem an, 1994). PCA, unlike confirm atory  fac tor  analysis, does not test 

a specific hypothesis  but instead explores relationships within a large dataset. PC A  is 

well suited to reducing a large n um ber  o f  variables to a smaller, more easily m anageable
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set of components (also referred to as factors) which can then be used with other 

statistical methods as dependent variables (Tabachnick & Fidell, 1989). This is a useful 

feature of PCA, as any components that emerged from Hofstede’s VSM and the 

UTAUT could then be further analysed to search for any significant cross-cultural 

differences using other statistical methods. The PCA method also produces components 

based on the actual variables that load the component, as opposed to estimates as some 

other factor analysis methods. This provides a clearer picture of how variables relate to 

one another. This makes PCA ideal for exploring a broad question about the relationship 

between variables (Kline, 2002), such as culture and technology acceptance. PCA was 

the methods used because it is conceptually simpler than other factor analysis methods, 

suits the exploratory nature of the work described in the subsequent chapters and it does 

not rely on any assumptions about the validity of the instruments being used to gather 

the data.

In contrast to PCA, confirmatory factory analysis is used to test hypotheses formed in 

previous research (Kline, 2002). Confirmatory factor analysis must also rely on the 

previous validation of the tools being used to collect data. This was not the case in this 

work as the UTAUT had not been validated cross-culturally. Also, there is not a great 

deal of previous research systematically exploring the applicability of Hofstede’s 

cultural model to technology acceptance. As such no particular hypotheses were formed 

for this research. Rather this research is a first step in generating an understanding of 

how Hofstede’s cultural model relates to cultural difference in technology acceptance 

and therefore confirmatory factor analysis would not have been an appropriate analysis 

tool. Confirmatory factor analysis was, however, used on the Hofstede’s data as will be 

seen later in this chapter. It provided very similar results to those obtained with PCA.

5.2.2. Analysis Particulars
The data was evaluated starting from the specific and moving to the more general. Each 

country was first examined with Principal Component Analysis separately in order to 

discover what patterns of association existed in each country. Once patterns were 

established per country the entire data set would be run to establish an overall pattern of 

associations between the VSM and the UTAUT. Although no specific hypothesis was 

formed about which VSM measures would correlate with which UTAUT measures it 

was thought that some concrete patterns would emerge. For example, some researchers



have postulated that high Uncertainty Avoidance correlates with lower rates of adoption 

and consumption of new technologies (Hermeking, 2005; Strom, 2005). It is therefore 

possible that high Uncertainty Avoidance on the VSM would correlate with high 

Anxiety on the UTAUT. Also, since the questionnaires used in the research had been 

well established in their own right it was expected that each questionnaire would 

emerge as its own factor. As will be discussed in detail below these expectations were 

not met. The data provided no associations between the UTAUT and the VSM and the 

VSM never emerged as a factor on its own. These initial findings lead to ever more 

detailed and specific analysis of the data in order to understand what was actually 

happening in the sample and to account for the unexpected results.

In this chapter the results of the initial analysis of VSM and UTAUT are presented. The 

VSM results are then analysed separately and these results are explored in detail. The 

chapter that follows explores the UTAUT and CVPA in greater detail.

As discussed previously, PCA was used to investigate the data in all cases. SPSS release 

11.5.0 was used to conduct all statistical and factor analysis described in this work 

unless otherwise stated. When needed to clarify the patterns emerging from the data, 

Direct Oblimin rotation was used to rotate the matrices. Rotation is used only in those 

instances when separate analyses are not being compared to one another and where the 

interpretation of the data could be helped by rotation (Dunteman, 1994). Kline (2002) 

explains that a general factor will emerge as an artefact of the factor analysis method 

without rotation and that the other factors of an un-rotated solution are therefore 

difficult to interpret. However, rotation makes it difficult to compare and contrast 

components emerging from different analyses and in many instances in this research the 

appearance of a general factor is sought as an indication that the tools used (VSM and 

UTAUT) are working as cohesive wholes. Rotation is therefore only used when 

directly seeking the simplification and interpretation of associations that emerge in the 

data. All component matrices presented in the following discussion are the un-rotated 

solutions. All rotated solutions are given in the pattern matrices and are specifically 

noted.

In the analysis that follows, unless otherwise specified, any variables (questions) 

loading a factor above .30 or below -.30 were considered significant. This is the 

standard recommended by Kline (2002) and was used for all but the smaller data sets.
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To offset some of the smaller sample sizes in countries like Saudi Arabia and India a 

slightly stricter cut off of .35 (-.35) was used. These two samples, Saudi Arabia and 

India, fell just short of 100 respondents and Kline’s recommendation of taking loadings 

of .30 or higher is particularly for large samples. A variable loading a factor / 

component at .30 will explain 9% of the variance accounted for by that component. In 

large samples 9% is relevant to the meaning of a component (Kline, 2002). Each 

component / factor in turn explains some percentage of total variance for the whole 

sample. Factor 1 accounts for the most variance, factor 2 for a little less and so on. The 

percentage of variance each component / factor accounts for is found in “( ) ” to the right 

of the factor in all the factor analysis tables that follow. Only those factors with 

eigenvalues of 1 or greater were considered in the analysis. In all cases both the Kaiser- 

Meyer-Olkin (KMO) measure of sampling adequacy and the Bartlett's test of sphericity 

were conducted on the data to ensure that factor analysis was appropriate. The KMO 

value is given in the table captions in the component (un-rotated solutions) matrices.

5.2.3. Emergent Components
The expectation for the factor analysis of the VSM and UTAUT data was that each of 

the questionnaires would emerge as separate components / factor in the un-rotated 

solutions (component matrices). These are well established questionnaires, in the case 

of the VSM one that has been used and re-used for over 20 years. It was assumed that 

the UTAUT and VSM would emerge as factors because each is meant to measure a 

specific aspect of the respondent. The VSM measures cultural differences so a 

“culture” factor would emerge. The UTAUT measures technology acceptance so an 

“acceptance” factor would emerge. The CVPA was expected to be a complement to the 

UTAUT and emerge as a “visual” or “aesthetic” variable loading with the UTAUT. 

Tables 5.3 -  5.5 present the VSM and UTAUT data analysed together. Table 5.3a is the 

component matrix (un-rotated solution) for the entire data set (all countries) and table 

5.3b presents the rotated solution, or pattern matrix for the data set. Tables 5.4 and 5.5 

are given here as examples of the component matrices completed for each of the 

countries, the remainder of the matrices can be found in Appendix H. As can be seen 

from the data below (Tables 5.3 -  5.5) the first component to emerge was the UTAUT, 

the “technology acceptance” factor. The CVPA did in some instances load with the 

UTAUT as expected. The VSM, however, never emerged as its own factor. This lack
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of a VSM factor will be discussed in greater detail later in this chapter as will the 

several attempts made at better understanding why “culture”, the factor, did not emerge.

In the case of the UTAUT, it emerged either as a whole, with the CVPA or in some 

instances missing one of its measures for each of the countries in the sample. Kline 

(2002) cautions, that without rotation, this first component is often “an artefact of the 

method” (Kline, 2002, p. 39). However, in the case of this data this first factor is a 

strong indication that the UTAUT is working across the countries sampled. It may also 

show that translating the UTAUT into other languages did not hurt its validity and this 

will be explored further in the following chapter. This was a good finding in terms of 

cross-cultural tool validation and is further explored in the next chapter. As many tools 

and techniques used in HCI and in related fields have been developed and tested in the 

Western world it is important to test them in different cultures. Recent HCI literature 

has shown that testing well established tools outside of their original Western context 

can yield interesting results as well providing evidence that the tool works (Shimaneni 

& Dunckley, 2005).

Although the UTAUT loaded the first factor in all cases it never loaded completely on 

its own. In all the country instances the UTAUT loaded with the CVPA. The CVPA in 

these instances seems to act as a complementary variable or measure to those on the 

UTAUT. The full (all countries) composite data set also shows the UTAUT loading 

with the CVPA on factor 1. In the cases of Malaysia, New Zealand, Saudi Arabia and 

the USA the Anxiety variable loaded separately from the rest of the UTAUT (please 

refer to Appendix H for these tables). Anxiety loaded on factor 2 with the CVPA in 

several cases with the exception of Czech Republic, India, South Africa, the United 

Kingdom and the United States. This frequent loading of CVPA with UTAUT could be 

taken as an indication that the UTAUT tool would benefit from a “visual aesthetic 

measure” and this suggestion will be further developed in the following chapter. The 

only other UTAUT measure not loading factor 1 was the Performance measure which 

was missing from factor 1 in the Czech Republic. However, in this case, Performance 

loaded factors 4 and 5 very strongly possibly indicating that it has a particularly strong 

influence on the Czech sample.

There was some variation in which VSM variables, if any, loaded on factor 1 with the 

UTAUT. However, as can be seen in Tables 5.3a, 5.4 and 5.5, all of which show the
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un-rotated com ponen t matrices, the V S M  never loads a factor on its own. In the 

sam ples from India (please refer to A ppendix  H) and M alaysia  (Table  5.4) the 

Individualism  variable loaded the first factor with the U T A U T  variables. In Czech 

Republic  the variables U ncerta in ty  A voidance, M asculin ity , and T im e Orienta tion  all 

loaded on the first fac tor  with most o f  the U T A U T  variables, except Perform ance. T im e 

O rientation  loaded with U T A U T  on factor 1 in the sam ples  from  Greece, M alaysia, 

South A frica  and U nited  K ingdom  and again w hen  all the countries were put together. 

B ecause no consistent V S M  variable loaded on fac tor  1 along with U T A U T  it is 

d ifficult to draw  any conclusions regarding how  H o fs ted e ’s d im ensions  (V S M ) could  be 

used to explain  the influence o f  culture on the U T A U T  measures.

In an attem pt to see if any pattern o f  correla tions w ould  em erge  betw een  the V S M  and 

U T A U T  an analysis with Direct O blim in  rotation w as also com pleted . As rotation 

w ould  m ake it difficult to com pare  and contrast the factors that em erged  betw een  

countries  it was only done on the all country  data  set. T he rotated solution, pattern 

matrix can be seen in table 5.3b. It does not how ever  provide any further insight into the 

correla tions betw een the U T A U T  and the V SM . As with the un-rotated com ponen t 

m atrix the rotated pattern matrix loads factor 1 as the U T A U T  factor. Factors 2 - 4 

em erge  with various U T A U T  and V SM  m easures  but the V SM  never em erges  as a 

whole. The rotated pattern matrix  c losely resem bles  many factors o f  the un-rotated 

com ponen t matrix. For exam ple  both solutions load Pow er d istance and Uncerta in ty  

A voidance  on factor 3. Therefore, the rotation o f  the entire data set does not help in 

interpreting the data.

All Countries Component M atrix
1 (25.41) 2 (1 0 .9 2 ) 3 (9.15) 4 (8.60)

P ow er D istance 0.09 0.25 0.76 1" 0.21
U ncerta in ty  A void - 0 .1 6 T 0.43 0.57 t -0.27
Individualism - 0 . 0 5 1 -0.50 o. 14 r 0.08
M asculin ity 0.14 0.12 -0.07 0.80
T im e Orientation 0.56 -0.39 0.14 0.03
U T A U T  Perform ance 0.46 0.38 -0 .14 0.08
U T A U T  Effort 0.68 0.30 -0.16 -0.02
U T A U T  Attitude 0.71 0.18 -0.06 f -0.08
U T A U T  Social 0.75 -0.04 0.10 f 0.01
U T A U T  Self Efficacy 0.80 0.00 0.01 0.01
U T A U T  A nxiety 0.37 -0.61 0.30 1 0.04
C V P A  Visual 0.38 1 -0.06 -0.05 -0.50

T able  5.3a All Countries  V SM  and U T A U T  results (N =  1080; K M O  = .797)
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AH countries Pattern  M atrix
1 2 3 4

Pow er Distance 0.07 -0.17 0.80 0.21
U ncerta in ty  A void -0.08 0.21 0.69 -0.24
Individualism -0.24 -0.49 -0.06 0.02
M asculin ity 0 .20 -0.01 -0.03 0.81
T im e Orientation 0.36 -0.56 -0.02 -0.03
U T A U T  Perform ance 0.59 0.25 0.00 0.12
U T A U T  Effort 0.76 0.14 -0.04 0.01
U T A U T  Attitude 0.73 -0.01 0.01 -0.07
U T A U T  Social 0.67 -0.29 0.07 -0.02
U T A U T  Self  E fficacy 0.75 -0.23 0.00 0.00
U T A U T  Anxiety 0.09 -0.76 0.05 -0.04
C V P A  Visual 0.34 -0.06 -0.06 -0.51

Table  5.3b All C ountries V SM  and U T A U T  results -  rotated solution

As rotation (Table 5.3b) o f  the entire sam ple did not help to interpret the correla tions 

betw een  the V SM  and U T A U T , it was most useful to explore  all o ther em erged  factors 

in the loadings they have in com m on  using the un-rotated com ponen t matrices to make 

com parison  possible. L ikewise as the V SM  did not load as expected  and the U T A U T  

did this approach could  have uncovered  a pattern or com m onalit ies  betw een  sam ples  of  

V SM  and U T A U T  m easures  loading together in each country. No such pattern betw een 

the V SM  and the U T A U T  becam e apparent however; no m easures loaded consistently  

together  across all the countries sampled. Factor 1, the U T A U T  factor, w as the only 

factor to load similarly  across all countries. Any other frequent or co m m o n  recurrence 

o f  m easures loading together in this first iteration o f  data analysis is exp lored  in detail 

below. The rem ainder o f  this chap te r  then focuses on further investigation o f  the V SM  

specifically  to try to d iscover w hy it did not em erge  as a factor in the first iteration of  

analysis, as this brings into question  its construct validity. The fo llow ing chap te r  then 

explores  the U T A U T  and C V P A  in greater detail.
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Malay Component M atrix
1 (27.59) 2(11.12) 3 (9.33) 4 (8.68) 5 (8.36)

Pow er Distance -0.02 0.54 -0.34 0 .171 -0.44
Uncerta in ty  A void -0.10 0.27 -0.17 0.84] 0.09
Individualism -0.41 0.19 -0.14 -o .ii T 0.63
M asculin ity 0.19 -0.08 0.61 0.40 0.37
Tim e Orientation 0.55 0.12 0.35 -o .ioT -0.25
U T A U T  Perform ance 0.70 -0.19 0.19 o.oi T -0.05
U T A U T  Effort 0.77 -0.16 -0.27 0.03 0.12
U T A U T  Attitude 0.73 -0.10 -0.29 0.05 0.11
U T A U T  Social 0.64 0.34 0.06 -0.02 T 0.01
U T A U T  Self Efficacy 0.82 0.04 -0.09 0.08 0.05
U T A U T  Anxiety -0.04 0.69 0.46 -0.12 -0.06
C V P A  Visual 0.33 0.50 -0.19 -0.31 I 0.41
Table  5.4 M alaysia  V SM  and U T A U T  results (N = 168; K M O  = .782)

South Africa Component M atrix
1 (23.55) 2 (11.31) 3 (10.93) 4 (9.25)

Pow er D istance -0.02 0.00 0.63 0.56
U ncertain ty  Avoid -0.49 -0.27 0.16 0.41
Individualism 0.13 0.53 -0.46 0.38
M asculinity 0.19 0.65 0.42 -0.10
T im e Orientation 0.35 0.50 -0.34 0.02
U T A U T  Perform ance 0.35 -0.07 -0.21 0.66
U T A U T  Effort 0.65 -0.32 -0.25 0.01
U T A U T  Attitude 0.68 -0.04 0.14 0.10
U T A U T  Social 0.71 -0.02 0.12 0.01
U T A U T  Self Efficacy 0.76 -0.35 -0.03 -0.06
U T A U T  Anxiety 0.38 0.29 0.43 -0.08
C V P A  Visual 0.43 -0.15 0.24 -0.14

Table 5.5 South Africa V SM  and U T A U T  results (b1= 110; K M O  = .695)

5.2.4. Common Factor Loadings
In the first iteration o f  analysis the focus was on discovering  how the V S M 's  cultural 

measures  could  be used to explain  differences in technology  acceptance  as m easured  by 

the U TA U T. No definitive correla tions betw een U T A U T  and V S M  could  be drawn 

from  this data set. Som e co m m o n  factor loadings did occur  how ever  and  these are 

exam ined  here. Factor 1 is not considered  in this discussion as it is the general U T A U T  

that most often em erges  on the first factor. Again only those factors with e igenvalues o f  

1 or  greater  are considered  for the analysis. S ignificant loadings are those over .30 

(below -.30) with the exception o f  the India and Saudi Arabia  sam ples  where the stricter 

.35 is used to com pensa te  for the sm aller  sam ple size.
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One such common loading was not between the UTAUT and the VSM but in the 

combination of UTAUT’s Anxiety and CVPA which occurred in factor 2 for (please 

refer to Appendix H for the following examples, Tables 5.4 and 5.5 show two of the 

country specific component matrices, Malaysia and South Africa):

- Greece (Individualism, Time Orientation and UTUAT’s Performance, Effort 
and Attitude also loaded this factor)

- Malaysia (Power Distance and UTAUT’s Social also loaded on this factor)

- New Zealand (Uncertainty Avoidance and Time Orientation also loaded this 
factor)

- Saudi Arabia (Power Distance, Uncertainty Avoidance, Time Orientation and 
UTAUT’s Social all loaded on this factor)

New Zealand had Anxiety and CVPA load again on factor 3 (negative loadings in this 

instance). The United States had factor 5 loading Anxiety and CVPA. However even 

this common loading did not occur for all countries and did not always occur in the 

same direction. For example, for Malaysia, New Zealand and the USA the two variables 

both loaded positive on the factor. In Greece, Anxiety had a negative loading where as 

CVPA had a positive loading on the factor. This was reversed in Saudi Arabia with 

Anxiety taking the positive load and CVPA the negative. This loading is particularly 

interesting in the New Zealand sample because there is a positive loading on factor 2 

and a negative loading on factor 3. In both factors the two variables load with several 

other variables making it difficult to clearly interpret their relationship. Overall it is 

difficult to draw any conclusions about the relationship of these two variables as it 

seems that the relation varies by country. Also, this iteration of data analysis included 

the VSM variables and these could have distracted from a clearer relationship emerging 

between the CVPA and UTAUT’s Anxiety measure. This relationship is explored 

further in the following chapter.

Several VSM variables loaded with CVPA fairly regularly: Time Orientation,

Uncertainty Avoidance and Individualism. In all the instances these combination of 

variables did not occur in isolated pairings but with larger groupings of variables which 

loaded factors. There was also no pattern or consistency shown in which other variables 

would load into these larger groupings or indeed which factor they would occur in. For 

example, in the New Zealand sample Individualism and CVPA loaded with Masculinity 

and Time Orientation on factor 3 whereas in the Malaysia sample the CVPA loaded
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with Uncertainty Avoidance and Masculinity on factor 4. Time Orientation loaded with 

CVPA in: India, Greece (twice, once on factor 2 and again on 4), New Zealand (on 

factors 2 and 3), Saudi Arabia and the USA. Uncertainty Avoidance loaded with CVPA 

in: Czech Republic, Greece, Malaysia, New Zealand (factors 2 and 3), Saudi Arabia, 

and the USA. Individualism loaded with CVPA in: Czech Republic, India, Greece, 

Malaysia, New Zealand and the USA. Because of the variability of these results no 

concrete conclusions can be drawn about any of these pairings as they vary from 

country to country.

The last pairing of variables worth noting is the frequent loading of Time Orientation 

and Anxiety. These two variables loaded together most often on factor 2 (factor 3 for 

Malaysia and South Africa) in all sampled countries except Czech Republic. The 

loadings in almost all cases were strong, well over the .30 cut off (.35 for India and 

Saudi Arabia). This pairing does seem to say something interesting about the 

relationship between Hofstede’s Time Orientation dimension and the Anxiety measure 

on the UTAUT. Unfortunately this is still not a grouping that shows consistency across 

different countries. In Saudi Arabia it loaded with Power Distance, Uncertainty 

Avoidance, Social, and CVPA, in India it loaded with Attitude and in Malaysia with 

Masculinity. In the South Africa sample the two variables loaded in different 

directions, positive for Anxiety and negative for Time Orientation.

It seems accurate to say that, with the exception of Time Orientation and Anxiety, there 

was no uniformity in how VSM and UTAUT related to each other. The conclusion 

must be made that Hofstede’s dimension can not be used to explain difference in 

Technology Acceptance as measured by the UTAUT, at least for the data sample 

collected here. This was an unexpected finding as Hofstede’s model is so often used in 

the field of HCI to explain difference in interface design, interface preference and use. 

Previous research has also used Hofstede’s model to frame differences in technology 

diffusion and acceptance (Barnett & Sung, 2005; Maitland & Bauer, 2001). An even 

more striking and unexpected finding was that the VSM did not itself make up a factor. 

Since the VSM is a standard measurement tool the expectation was that it would load 

one factor on its own, like the UTAUT did for factor 1. This was not found to be the 

case however. Because this discovery was surprising it lead to more detailed analysis of
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the raw data collected for the VSM and is discussed in detail in the remainder of this 

chapter.

5.3. Re-examining the VSM Data
As mentioned previously, it was assumed that the VSM would load a factor on its own 

like the UTAUT. This did not prove to be the case and so the VSM’s raw data was 

examined further. Several steps were taken in order to better understand what was 

happening with the VSM and to confirm its overall validity. The first step was to 

compare the VSM scores obtained from this data to those given by Hofstede (Hofstede 

& Hofstede, 2005) (Table 5.6). Then more specific analysis of the data was undertaken. 

The first of these analyses was done using just the VSM raw data for the entire sample 

(all countries) using factor analysis to see which of its dimensions were loading together 

and how strongly. The data from this full analysis can be seen in Tables 5.7a and 5.7b. 

The data was then explored in ever smaller, more specific sets to attempt to determine 

what was causing the VSM not to factor as expected. To rule out translation of the VSM 

as a problem an analysis of only English speaking countries was done (Table 5.8). 

Another analysis of countries where English was the only language, excluding those 

countries where English is often a second language, was done to ensure that 

interpretation was not an issue (Table 5.9). The countries that used translated (non- 

English) VSM questionnaires were then also examined separately to see if the factor 

loadings would change significantly from those of the English speaking countries -  

again to rule out language as an issue (Table 5.11). When none of these analyses gave 

any further insight into why the VSM was not loading as expected or indeed what the 

VSM was measuring the data for each country was factored separately (examples can be 

found in Tables 5.12 and 5.13).

Finally, an attempt was made to understand what was happening in the VSM data that 

used an analysis technique other then PCA. This effort used Cluster analysis to 

examine the data. The cluster analysis did not show the expected behaviour as countries 

did not group or cluster together as would be expected. The cluster analysis and all 

further PCA attempts to understand the VSM data are discussed in detail in the sections 

that follow.
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5.3.1. Analysing the VSM in detail
The first step in analysing the VSM data gathered for this research was to compare it to 

that given by Hofstede (Hofstede & Hofstede, 2005). The scores for each country used 

in this research were compared as were their relative ranks and these did not match with 

Hofstede’s data. The correlation between this research’s data and that of Hofstede were 

weak. Table 5.6 gives the country scores obtained for this research followed by the 

Hofstede’s country scores (Hofstede & Hofstede, 2005) and below these can be found 

the ranking obtained in this research and the rankings based on Hofstede’s scores (VSM 

score obtained here / Hofstede VSM score followed below by Rank obtained here / 

Rank based on Hofstede scores 2005). The abbreviations for the row headings should be 

read as follows: PD -  Power Distance, UA -  Uncertainty Avoidance, IDV -  

Individualism, MAS -  Masculinity, TO -  Time Orientation. The final column in the 

table gives the Kendal rank correlation for the rankings obtained here and those based 

on Hofstede’s 2005 scores. The scores for each country were not anticipated to match 

perfectly as Hofstede himself states that these raw scores will change over time. 

However, the rankings of the countries in relation to each other should remain fairly 

stable over time (Hofstede & Hofstede, 2005). As can be seen in Table 5.6 the rankings 

obtained in this data did not correspond (Kendal rank correlations shown in last column 

are weak) to those derived from the original Hofstede scores. Three of the correlations, 

those for Uncertainty Avoidance, Masculinity and Tim Orientations are negative. The 

only correlation to come out strongly was for the Individualism measure (Oshlyansky, 

Cairns Thimbleby, 2006). It was not possible to get the rankings and Kendal 

correlations for Saudi Arabia as no Hofstede data is available for this country.

As the rankings for the scores obtained here differed so greatly from those provided by 

Hofstede and a general VSM factor did not emerge in the overall analysis the raw VSM 

data was put through several more sets of factor analysis. The data presented below 

outlines the step by step process taken to understand why the VSM was not factoring as 

expected when analysed with other data, not ranking as expected and what the VSM 

data was actually measuring. Each analysis is presented with corresponding output to 

illustrate the findings. The abbreviations in the left hand column are read as follows: 

IDV -  Individualism, TO -  Time Orientation, MAS -  Masculinity, PD -  Power 

Distance and UA -  Uncertainty Avoidance. The “q” number after each abbreviation is 

the number of the question as it appears on the VSM questionnaire (Appendix F).
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VSM Component M atrix for all countries
1(1 8 .2 7 )  2 (8.77) 3 (8.09) 4 (6.52) 5 (6.07)

IDV -  q 1 0.42 -0.02 -0.11 -0.06 -0.53
IDV -  q2 0.6 0.08 -0.04 -0.11 -0.19
IDV -  q4 0.67 -0.17 0.12 0 -0.07
IDV -  q8 0.51 0.33 -0.32 -0.12 0.12
T O  -  q 10 0.53 -0.24 0.44 -0.13 -0.05

T O  — q 12 0.5 -0.11 0.49 -0.03 -0.22

MAS — q 15 -0.02 0.62 0.13 0.12 -0.18
MAS -  q20 -0.01 0.15 0.37 -0.13 0.66
MAS -  q5 0.6 0.15 -0.15 0.14 0.15
MAS -  q7 0.57 0.07 -0.22 -0.17 0.16
PD -  q 14 0.03 0.5 0.28 -0.33 -0.13
PD — q 17 0.24 0.02 0.35 0.43 0.21

PD -  q3 0.55 0.02 -0.28 0.24 0.16
P D - q 6 0.65 0.17 -0.14 0.05 0.21

UA — q 13 -0.12 0.62 0.23 -0.29 -0.08
UA — q 16 -0.2 0.47 -0.07 0.34 0.02
UA — q 18 0.02 0.18 0.11 0.68 -0.22
UA — q 19 0.11 -0.1 0.54 0.13 0.05
Table  5.7a V SM  results for all countries (N = 1080; K M O  = .781)

Once again Principal C om ponen t Analysis was run on the data using the Direct O blim in 

rotation m ethod  when rotation is em ployed  (Kline, 2002). As the sam ples below  were 

large the cut o f f  originally  suggested  by Kline (2002) o f  .3 was used. All those 

variables that loaded above .3 are in green and all those that loaded below  -.3 are in red. 

T he sam ple size for the entire sam ple is 1080, well over the suggested  100.

The first PCA  was done using only the raw data for the V SM  to e lim inate  any possible 

inference from  o ther data, such as the U T A U T  and C V P A  in previous analysis. The data 

show ed  (Table 5 .7a) that H ofs tede’s d im ensions do not group as antic ipated  even when 

analysed  on their  own. The first factor, in the un-rotated  com ponen t matrix  (Table 

5.7a), should  have been a general V S M  factor show ing  that the questionnaire  w orks as 

one unit o f  m easure, m easuring  culture in this case. T he first factor was a m ore  general 

V S M  factor but one o f  its d im ensions, U ncerta in ty  A voidance , does not load on the 

factor 1 at all. T w o  questions from  the M asculin ity  d im ension  and the Pow er Distance 

d im ension  do not load on fac tor  1 either. The missing Uncerta in ty  A voidance  in itself 

w ould  not be a concern  if this d im ension  loaded entirely on ano ther factor, but it does
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not. S ince the V SM  is a well established m easurem ent tool this lack of  a general factor 

for all its questions was surprising (O shlyansky  et al., 2006).

It was further expec ted  that each d im en s io n ’s questions w ould  load as groups on a 

factor. W hat w ould  em erge  w ould  be an “Uncerta in ty  A vo idance” factor, an 

“ Indiv idualism ” factor and so on. This, in fact, did not happen and factors 2 through 6 

show  this (Table 5.7a); the loadings are com binations o f  questions that are not m eant to 

m easure  the sam e d im ension. For exam ple, factor  2 loaded with questions on 

Individualism  (q 8), M asculin ity  (q 15), P ow er D istance (q 14) and Uncerta in ty  

A voidance  (q 13 and q l6 ) .  O nly  Individualism  (factor 1) and T im e O rientation  (factors 

1 and 3) had all their questions load together (O shlyansky  et ah, 2006).

VSM Pattern M atrix for all countries
1 2 3 4 5

IDV -  q 1 0.14 0.08 0.19 0 -0.61
IDV -  q2 0.42 0.12 0.24 -0.06 -0.28
IDV -  q4 0.63 -0.23 -0.05 0.16 -0.01
IDV -  q8 0.37 -0.11 0.46 -0.05 -0.15
T O  -  q 10 0.65 -0.04 0.05 0.12 0.02

T O  -  q 12 0.71 0 0.07 0.04 0.08
M A S  — q 15 0.62 0.01 0 -0.2 0.01
M A S  -  q20 0.69 0.18 -0.18 -0.07 -0.02
M A S  -  q5 0.1 -0.01 0.69 -0.16 -0.03
M A S  -  q7 0.03 0.11 0.71 0.01 -0.15
PD -  q 14 -0.05 0.72 -0.02 -0.02 0.08
PD -  q 17 -0.01 0.67 0.13 -0.09 0.01
PD -  q3 0.05 0.54 -0.05 0.36 -0.06

PD -  q6 0.05 0.22 -0.3 0.46 0.07

UA — q 13 0.13 -0.11 0.36 0.41 0.27
UA — q 16 -0.05 -0.05 0.08 0.74 -0.17
UA — q 18 -0.17 0.03 0.53 0.14 0.18
UA — q 19 0.15 0.15 0.14 -0.14 0.76
Table  5.7b V S M  results for all countries - rotated solution (N  = 1080)

In order to evaluate  if the individual m easures, H o fs ted e ’s cultural d im ensions w ould  

em erge  at all ano ther PC A  analysis was run with rotation (Table 5.7b). The rotation 

could  have helped uncover the individual d im ensions as it w ould  look for the simplest 

solution to the matrix and no longer load an om nibus factor 1. As table 5.7b shows the
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individual m easures  / d im ensions still do not em erge . Factor 1 no longer loads all o f  the 

questions for Individualism , but continues  to load both questions for T im e Orientation. 

Pow er D istance com es closer  to em erging  as a single fac tor  (factor 3) but is still m issing 

one question. Rotating the solution did not in effect clarify  o r  sim plify  the patterns 

em erg ing  from the data.

It was thought possible that this lack o f  expected  loadings w as taking place due to some 

error in the w ay the V S M  was administered. The V SM  questionnaire , like all the others, 

had been translated into several o ther languages: Arabic, Czech, G reek  and  Malay. It 

w as possible that the translated versions were not w orking  as they should  so two more 

factor analyses were conducted  using data from jus t  those countries sam pled  with the 

English version o f  the questionnaire . The first analysis included all the countries 

sam pled  in English: India, N ew  Zealand, South Africa, U K  and the USA. To rule out 

interference from interpretation o f  English, the second analysis excluded  India and 

South Africa. These  two countries both use English in teaching  and business but it is not 

a lw ays used in the hom e and can often be a “ second” language for many.

Component M atrix for India, New Zealand, South Africa, United Kingdom, United 
States

1 (15.79) 2 (9.31) 3 (8.39) 4 ( 7 .1 8 )  5 (6.25) 6 (5 .8 9 ) 7 (5.60)
IDV - q 1 0.31 -0.35 0.04 -0.13 -0.45 0.20 0.27
IDV - q2 0.50 0.12 0.18 -0.08 -0.27 -0.17 0.18
IDV - q4 0.65 0.04 -0.10 -0.18 0.02 0.19 0.12
IDV - q8 0.38 -0.24 0.49 -0.10 0.13 -0.31 0.20
T O  - q 10 0.46 0.39 -0.33 -0 .20 0.03 0.22 -0.01
T O  - q 12 0.45 0.39 -0.19 0.04 -0.26 -0.05 0.27
MAS - q 15 -0.07 0.23 0.56 0.16 -0.01 0.42 0.12
MAS - q20 -0.10 0.42 0.00 -0.38 0.47 -0.26 -0.08
MAS - q5 0.60 -0.03 0.16 0.17 0.09 0.13 -0.43
MAS - q7 0.60 -0.16 0.10 -0.33 0.23 -0.11 0.24
PD - q 14 0.04 0.34 0.33 -0.06 -0.42 -0.29 -0.40
PD - q 17 0.06 0.43 -0.02 0.31 0.25 -0.33 0.35
P D - q 3 0.55 -0.21 0.05 0.31 0.21 0.07 -0.21
P D - q 6 0.62 -0.07 0.09 0.24 0.16 -0.09 -0.29
UA - q 13 -0.09 0.36 0.49 -0.36 -0.20 0.01 -0.13
U A - q 16 -0.19 0.13 0.49 0.06 0.33 0.44 0.20
U A - q 18 0.04 0.25 0.06 0.71 -0.15 -0.13 0.17
U A - q 19 0.21 0.48 -0.29 -0.01 0.00 0.35 -0.11
Table  5.8 V SM  results for all English  speaking countries (N = 553, K M O  = .718).



Component M atrix New Zealand, United Kingdom, United States
1 (16.23) 2 (9.31) 3 (8.39) 4 ( 7 .1 8 ) 5 (6.76) 6 (5.67)

IDV -  q 1 0.41 0.03 -0.28 -0.14 -0.49 0.11
IDV -  q2 0.49 0.23 0.07 -0.18 -0.12 0.19
IDV -  q4 0.65 -0.18 0.03 -0.1 0.04 0.13
IDV -  q8 0.43 0.5 -0.2 -0.17 0.31 0.18
T O  - q 10 0.43 -0.49 0.36 -0.01 -0.01 0.05
T O  - q 12 0.45 -0.22 0.34 0.03 -0.17 0.45
MAS — q 15 0.05 0.54 0.21 0.17 -0.23 0.09
MAS -  q20 -0.12 0 0.52 -0.22 0.45 0.09
MAS -  q5 0.63 0.06 0.07 0.19 -0.08 -0.47
MAS -  q7 0.59 0.13 -0.12 -0.31 0.37 0.1
PD — q 14 0.03 0.31 0.46 -0.14 -0.44 0.03
PD — q 17 -0.01 0.1 0.38 0.37 0.39 0.18
PD -  q3 0.55 0.04 -0.11 0.44 0.04 -0.27
P D - q 6 0.63 0.07 -0.12 0.21 0.16 -0.12
UA — q 13 0.05 0.44 0.44 -0.34 -0.13 -0.32
UA -  q 16 -0.16 0.42 0.18 0.16 0.17 -0.21
UA — ql 8 -0.03 0.12 0.16 0.67 -0.14 0.3
UA — q 19 0.15 -0.49 0.41 -0.04 -0.04 -0.34
Table  5.9 V SM  results for prim ary English speaking countries (N = 350, K M O  = 
.694).

The results, as can be seen in Tables  5.8 and 5.9, did not show  any im proved  loadings 

for any o f  the d im ensions. Rotation was again a ttem pted but did not provide any further 

insight. In the un-rotated solutions, even the sam ple with only those countries  w here 

English is the first and prim ary language (N ew  Zealand, U SA  and U K  -  T able  5.9) the 

V SM  dim ensions  did not load as expected. Interestingly there is also a lack of  

consis tency  betw een  the analyses regarding which  questions loaded each factor. The 

results for each o f  these analyses can be seen below in Tab les  5.8 and 5.9 (un-ro ta ted  

com ponen t matrix is presented in both cases). In all the analyses the only m easure  / 

indices to load as expected  were Individualism  (IDV) and T im e O rientation  (TO). IDV 

loaded on factor 1 and T O  loaded factors 1 and then again on either  factor 2 o r  3 as w as 

true in the com ple te  (all countries) sample. It must be noted, however, that IDV only 

loads on factor 1 along with various o ther questions from  the V SM , never on its ow n or 

clearly paired with another m easure /  index. T O  only has two questions, unlike the o ther 

measures, but still never loads cleanly  on its own. T O ’s questions 10 and 12 loaded  

similarly  in the English speaking sam ples (Tables 5.8 and 5.9) (O shlyansky  et a., 2006).
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For easier  com parison  factors 1, 2 and 3 from the un-rotated  com ponen t matrices are put 

side by side in the Table  5.10. As can be seen factor one loads with the sam e questions 

consistently  across all the sam ples but Uncerta in ty  A voidance  is m issing from  all o f  

them. Factors 2 and 3 load differently  on each sam ple  and again do not load those 

questions that measure one d im ension  together. For exam ple  ID V -q l loaded on factor 2 

when all English speakers were included but did not load factor two for the all countries 

sam ple or when  only N ew  Zealand, U K  and U SA  w ere included in the sample. This 

seem s to e lim inate  translation in itself as a problem , as neither o f  the English  speaking 

sam ples loaded as expected.

Component M atrix non-English speaking countries (Czech Republic, Greece, 
Malaysia, Saudi Arabia)

1 (21.25) 2 (8 .9 6 ) 3 (8.13) 4 (6.65) 5 (5.80)
I D V - q l 0.51 0.01 0.09 0.20 -0.47
IDV - q2 0.66 0.01 -0.10 -0.08 -0.27
IDV - q4 0.69 -0.16 0.18 0.10 -0.06
IDV - q8 0.59 0.21 -0.33 -0.12 0.09
T O  - q 10 0.60 -0.17 0.46 -0.15 -0.09
T O  - q 12 0.54 -0.11 0.56 -0.02 -0.05
MAS — q 15 -0.01 0.57 0.14 0.13 -0.09
MAS -  q20 0.07 0.36 0.21 -0.10 0.60
MAS -  q5 0.60 0.21 -0.26 0.06 0.03
MAS -  q7 0.55 -0.06 -0.27 -0.06 0.25
PD - q 14 0.00 0.55 0.26 -0.44 -0.18
P D - q 17 0.38 0.02 0.27 0.41 0.27
PD - q3 0.54 0.05 -0.34 0.07 0.12
PD - q6 0.68 0.25 -0.22 -0.11 0.12
U A - q 13 -0.17 0.66 0.13 -0.18 -0.16
UA - q 16 -0.23 0.35 -0.20 0.44 -0.01
UA - q 18 0.00 0.25 -0.01 0.63 -0.20
U A - q 19 0.05 0.06 0.47 0.26 0.31
Table  5.1 1 V S M  results for non-English  speaking countries  (N = 527; K M O  = 
.802).

The non-English  countries w ere also exam ined  as a last test to rule out translation 

and interpretation as a problem. All those countries that had used a translated  

questionnaire  (Czech Republic, G reece, M alaysia  and Saudi Arabia) were exam ined  

using PCA. If  this analysis y ielded the sam e inconsistent results as the English  

speaking samples, then translation could be ruled out com pletely . T he results 

(Table 5.11) for  the non-English  speaking sam ple show ed only more 

inconsistencies. The first factor  still does not load as a general V S M  factor but as 

before  loaded with IDV and TO. As before, T O  also loaded the 3rd factor but none



of  the o ther m easures  / indices load all their questions on one factor. G iven  this 

final result it can he conc luded  that translation and interpretation were not what 

caused the unexpected  behav iour  o f  the V SM  for this sample.

Component M atrix Malaysia
1 (25.83) 2 (8 .9 ) 3 (7.85) 4 (6.96) 5 (6.12) 6 (6.03)

ID V -q l 0.62 0.00 -0.12 -0.02 -0.31 -0.21
IDV - q2 0.75 -0.01 0.04 -0.14 -0.26 -0.20
IDV - q4 0.64 -0.04 0.19 -0.41 -0.09 -0.03
IDV - q8 0.69 0.01 -0.31 0.17 -0.02 -0.02
T O  -  q 10 0.78 0.05 0.00 -0.16 0.03 -0.06
T O  — q 12 0.64 0.13 0.23 -0.40 0.15 0.02
M A S -q  15 0.63 -0.03 -0.15 -0.01 0.40 0.36
MAS - q20 0.69 -0.04 0.02 0.04 0.22 0.31
MAS - q5 0.69 -0.21 -0.07 0.39 -0.08 0.06
MAS - q7 0.53 0.09 0.20 0.49 -0.01 0.21
PD - q 14 -0.06 0.06 0.56 0.02 0.25 -0.36
PD - q 17 0.07 0.08 0.58 0.40 0.27 -0.11
P D - q 3 -0.04 0.47 -0.42 0.37 0.22 -0.16
P D - q 6 -0.31 0.28 -0.15 -0.26 0.24 0.49
UA - q 13 0.23 0.69 -0.22 0.07 0.03 -0.32
UA - q 16 -0.02 0.65 -0.03 -0.17 -0.23 0.06
UA - q 18 -0.09 0.24 0.33 0.23 -0.62 0.45
UA - q 19 0.05 0.51 0.38 -0.09 0.10 0.13
Table 5.12 M alaysia V SM  results

GOvOIIZ

; K M O  = .779 )

A final test using Principal C om ponen ts  Analysis was done with the V S M  data to see if 

the d im ensions w ould  em erge  as expected. Each co u n try ’s data was taken separately  

and factored. This was done to rule out the possibility  that creating a he terogeneous 

data set o f  m ixed  countries w as causing  the V S M  d im ensions to load in unexpected  

ways. Below  are exam ples  o f  the U K  and M alaysia  V SM  data analysis (Tables 5.12 

and 5.13). A gain  the V S M  questions did not load as expected . T he loadings for factor 

1 are s im ilar but not exactly  the sam e as those in the previous exam ples. T he M alaysia  

sam ple loaded an U ncertain ty  A voidance  question  on fac tor  1 which had not been seen 

up to this point. The U K  sam ple has an 8th factor which had not appeared  earlier. The 

o ther factors are again dissimilar, but this was not entirely unexpected  as different 

countries w ould  have different V SM  m easures  as more or less important. W ha t was 

unexpected  was that none o f  the V S M  m easures (H ofs tede’s d im ensions)  loaded  all 

their  questions together, nor did the entire V SM  com e out as one factor. Further, this
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type o f  analysis, country  by country, should  not be necessary for a cross-culturally  

validated  tool, one that m easure culture especially. The tool should be usable  and valid 

on a multi-cultural, hom ogenous  sample. This precipitates doubt as to the construct 

validity o f  the V S M  as a tool for m easuring cultural differences.

Component M atrix UK only
1 (17.8) 2 (8.9) 3 10.08) 4 (7.68) 5 (7.01) 6 5.08) 7 ( 5 .9 )

ID V -q l 0.47 0.01 -0.12 -0.56 -0.32 0.14 0.09
IDV - q2 0.38 0.29 0.37 -0.10 -0.05 -0.42 -0.01
IDV - q4 0.74 -0.09 -0.08 0.19 -0.07 0.15 -0.30
IDV - q8 0.73 -0.01 -0.04 -0.04 0.09 -0.27 -0.11
T O  -  q 10 0.70 -0.26 0.22 0.08 -0.17 -0.05 -0.21
T O  — q 12 0.64 0.04 -0.20 0.32 -0.10 -0.09 0.32
MAS - q 15 0.51 0.35 -0.31 0.11 0.35 0.16 0.09
MAS - q20 0.51 0.56 -0.08 0.01 0.07 0.00 0.21
MAS - q5 0.33 -0.56 0.27 0.14 0.27 -0.25 -0.02
MAS - q7 0.30 -0.27 0.15 0.22 0.28 0.33 0.64
PD - q 14 0.22 0.25 0.44 -0.40 0.18 0.12 -0.28
PD - q 17 -0.01 0.17 0.55 -0.35 -0.23 -0.23 0.22
PD - q3 0.17 0.12 0.31 -0.03 -0.08 0.75 -0.23
P D - q 6 -0.04 0.52 0.14 0.31 0.34 -0.02 -0.24
UA - q 13 0.06 -0.21 0.43 0.56 -0.11 0.18 0.24
UA - q 16 -0.05 0.24 0.43 0.34 -0.58 0.04 0.06
UA - q 18 0.13 -0.62 0.20 -0.10 0.17 0.03 -0.20
UA - q 19 -0.22 0.16 0.58 0.05 0.49 -0.03 0.10
Table  5.13 U K  V S M  results (N = 117; K M O  = .582)

5.3.2. Factors emerging in the VSM data
T hus far the V SM  data was exam ined  with the intention o f  finding the 5 d im ensions  o f  

H o fs ted e ’s cultural model em erg ing  on the com ponents .  These d im ensions  did not 

em erge , as was seen. H ow ever, before m oving on to discuss the analysis com ple ted  

beyond  Principal C om ponen ts  Analysis it is pertinent to attempt to understand  the 

factors that did em erge. The PCA com ponen t matrices tables presented  thus far have 

show n the V S M  questions in their d im ensional groups. This was done to facilitate 

interpretation o f  the factors as it was expected  that each dim ension  w ould  load together. 

Therefore  the questions were not presented in the o rder in which they appear  on the 

questionnaire  but all the questions representing the Individualism  d im ension  are shown 

together, all those that represent Pow er Distance together and so on. If  the data is 

resorted and presented  in V SM  question  o rder (Table 5.14) a slightly different picture o f  

the data becom es apparent. It should  be noted that questions 9 and 11 w hich are not
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used in the calculation  o f  any o f  the d im ensions are left in for this d iscussion as they 

help understand the data pattern that manifests.

Component M atrix for the VSM - all countries
1(18 .2 7 )  2 (8.77) 3 (8.09) 4 (6.52) 5 (6.07)

I D V - q l 0.4(1 0.06 -0.15 0.06 -0.56
IDV - q2 0.57 0.16 -0.06 -0.04 -0.22
P D - q 3 0.50 0.18 -0.31 0.21 0.19
IDV - q4 0.66 -0.12 0.01 0.05 -0.08
M A S - q5 0.57 0.24 -0.13 0.12 0.15
P D - q 6 0.62 0.27 -0.13 0.02 0.20
M A S - q 7 0.54 0.19 -0.21 -0.22 0.15
IDV - q8 0.47 0.45 -0.22 -0.16 0.10
N ot used - q9 0.58 -0.26 0.13 0.05 -0.15
T O - q l O 0.59 -0.33 0.33 -0.11 -0.05
N ot used - q l  1 0.55 -0.15 0.16 -0.20 0.17
T O  - q 12 0.52 -0.19 0.40 0.03 -0.18
UA - q 13 -0.14 0.51 0.43 -0.26 -0.14
PD - q 14 0.02 0.38 0.43 -0.28 -0.22
M A S - q l 5 -0.05 0.55 0.31 0.14 -0.15
U A  — q 16 -0.21 0.42 0.10 0.27 0.12
PD - q 17 0.25 -0.05 0.30 0.43 0.27
U A - q 18 0.01 0.16 0.14 0.71 -0.09
U A  — q 19 0.13 -0.21 0.45 0.15 0.08
M A S - q20 0.01 0.04 0.39 -0.20 0.58
Table  5.14 V SM  data presented  in question  order (N =  1080)

W hat em erges is a possible order effect on the V SM . Q uestions 1 - 1 2  load on factor 1, 

questions 1 3 - 1 6  load factor 2, questions 12 -  15, 19 and 20 load on factor 3 and 

questions 17 and 18 on factor  4. Rotating the solution (refer to Table  5.7b) does lessen 

the pattern o f  o rder that em erges  in the un-rotated solution. H ow ever, as s tated earlier, 

rotation does not facilitate the individual m easures em erging. Further research will 

need to evaluate  if  an o rder effect is truly present on the V SM , but the analysis 

com ple ted  here does seem to point to som e such effect. Q uestions 1 - 1 2  load ing  on 

factor 1 could  have been caused  by the extra line o f  instruction inserted before  question 

13, which read “ In your current s ituation.” But this seem s unlikely as question  12 and 

13 load with two different g roups on factors 1, 2 and 3. As the research done here was 

not specifically des igned  to test order  effect on the V S M  it is not possible to conclude  

that this is indeed an issue. T he  rem aining sections o f  this chap te r  describe further 

analysis o f  the V S M  which goes beyond PCA  and attem pts  to understand  w hy the 

expected  loadings where not achieved.
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As the V SM  is an often used tool and its cultural d im ensions are considered  to be well 

established confirm atory  factor analysis (Principal Axis Factoring) w as also a ttem pted 

(Table 5.15). This technique is used as a way to validate pre established hypothesis  or 

tools. As such it could  have yielded slightly different results to that o f  Principal 

C om ponen ts  A nalysis  (PCA ) which is used p redom inantly  to explore  and not confirm. 

Again  the data used is the entire sam ple (all countries) raw data for the V S M  questions. 

Q uestions 9 and 11 again left in the analysis as they help explain the pattern em erging  

from  the data even though they are not used in the calculation o f  any o f  the VSM  

dim ensions. The questions are left in the order in which they appear  on the V SM  and 

not grouped by d im ension. T he pattern that em erges is very sim ilar  to that found with 

PC A  (Table 5.14) in that the first 12 questions make up factor 1, questions 13, 14, and 

15 em erge on factor 3 and none o f  the V SM  m easures  (cultural indices) em erge  as 

factors after factor 1. N or does the V SM  load as one com ple te  factor as an indication 

that it is m easuring  one idea -  culture.

Confirm atory factor analysis factor m atrix for all VSM data
1 2 3 4 5 6

I D V - q l 0.37 0.06 -0.08 0.08 0.48 -0.02
IDV -  q2 0.51 0.11 0.01 0.03 0.16 -0.08
PD - q3 0.45 0.18 -0.19 0.18 -0.12 0.00
IDV -  q4 0.60 -0.10 -0.03 0.05 0.08 0.02
M A S  - q5 0.54 0.23 -0.06 0.28 -0.17 -0.18
PD - q6 0.57 0.24 -0.04 0.07 -0.15 -0.02
M A S - q7 0.51 0.23 -0.14 -0.40 -0.03 0.18
IDV -  q8 0.43 0.39 -0.05 -0.18 0.00 0.05
Not used - q9 0.52 -0.23 0.04 0.06 0.07 -0.03
T O - q l O 0.56 -0.39 0.22 -0.07 -0.05 -0.07
Not used -  q l  1 0.50 -0.15 0.08 -0.13 -0.15 -0.05
T O  — q 12 0.48 -0.24 0.27 -0.04 0.07 0.15
U A  -  q 13 -0.12 0.30 0.47 -0.07 0.06 -0.17
PD - q 14 0.02 0.17 0.36 -0.02 0.02 -0.16
M A S - q l 5 -0.04 0.30 0.32 0.06 0.07 0.15
U A  — q 16 -0.18 0.23 0.13 0.06 -0.03 0.17
P D - q 17 0.21 -0.08 0.13 0.13 -0.08 0.23
U A  — q 18 0.00 0.07 0.09 0.29 0.01 0.21

i

C > I

i 
i

0.11 -0.18 0.19 0.05 -0.07 0.07
M A S  - q20 0.01 -0.02 0.20 -0.05 -0.18 -0.02
Table  5.15 Principal Axis Factoring solution for entire V S M  sam ple (N = 1080)
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5.3.3. Beyond PCA Analysis
To further understand why the VSM’s questions did not load as expected and gain a 

better understand of was happening in the VSM data further analysis was conducted. 

Cluster Analysis was completed to see if each country or country groups would cluster 

logically together, thereby showing that some aspect of national culture or cultural 

difference was being measured by the VSM. If country clusters did not emerge then 

another possibility was for regional clusters to form such as “Western” versus “Eastern” 

countries or developed countries versus developing.

The Hierarchical Cluster Analysis (done using SPSS 11.5.0) did not show the VSM raw 

data clustering into country groups. The analysis was done specifying nine clusters be 

formed, one for each country, but the clusters that emerged were not country clusters. 

The clusters or groups that were formed did not follow a pattern of “eastern” versus 

“western” either. From the results of the Cluster Analysis, it would appear that the data 

gathered for this research can not show that the VSM is measuring national culture. 

These finding and some further analysis were reported in Oshlyansky, Cairns and 

Thimbleby (2006) and should be further investigated in the future with larger samples 

of the VSM data as they bring into question the construct validity of the VSM.

5.4. Conclusions for the VSM data
The initial analysis using the VSM, was done to see how Hofstede’s cultural model 

would help understand cross-cultural technology acceptance. When the VSM did not 

perform as expected further analysis was done in an attempt to gain insight into the 

reasons for the unusual behaviour. Principal Component Analysis (PCA) was used to 

see what, if any, factors which related back to the VSM or any of its dimensions would 

emerge. The VSM data was isolated from the technology acceptance data and analysed 

on its own but still did not perform as expected, it did not emerge as a comprehensive 

whole nor did any of its indices emerge as components. What did emerge from the 

completed VSM factor analysis was a possible order effect in the questionnaire. When 

the VSM was additionally analysed using cluster analysis it still did not produce the 

groupings that were expected. Nine clusters were searched for in the cluster analysis, 

one for each country, but they did not emerge.

Several conclusions can be drawn for the analysis carried out here with the VSM data. 

Firstly, it seems safe to rule out translation as a problem since the English-language

123



only samples did not show any better factor loadings than the mixed language set. 

When only English speaking countries were used in the analysis to eliminate any 

concerns caused by translation the VSM data performed no better. Limiting the data 

used in the PC A to just New Zealand, the US and the UK (only those countries where 

English is the only official language) did not improve the outcome of the analysis. 

Rotating the solution did not achieve better results for the individual VSM measures. If 

the VSM was not meant to calculate just one concept (such as culture) and is an 

inherently a multidimensional measure, rotation of the factor solution should have 

uncovered each of its dimensions (indices). The only VSM dimensions that did emerge 

with some consistency consistently were those of Individualism and Time Orientation. 

Time Orientation is composed of only two questions that appear in sequence so it is 

difficult to say if it is a valid measure. If Individualism is the only dimension which can 

be relied upon in the VSM than the model and questionnaire cannot be said to measure 

culture, but only Individualism.

It may be possible that this is due to some other aspect of the data set, such as age or 

education level. Age is seen to influence some VSM dimensions, UAI and MAS for 

example (Hofstede & Hofstede, 2005). However, it seems unlikely that age, (the 

average age of the entire sample was just over 23) would cause the questions measuring 

each dimension not to group together. Education level could also be contributing to 

some of the data peculiarity. Hofstede (2001) cites work done to correct for education 

level for the various dimension scores, but does not mention this as a problem for 

factoring the raw data. Neither of these issues can be completely ruled out. The work 

done by Hofstede, and most of those who have duplicated his studies, seem to have 

been done with older samples and possibly therefore with people who have an overall 

higher level of education then the sample described here (Hofstede & Hofstede, 2005).

This research used students in nine countries with the VSM, a major difference to the 

research of Hofstede, who had originally used middle management professionals. 

However, a well composed questionnaire that measures culture should still work with a 

population that is of a somewhat younger age. Likewise, studies undertaken by Kruger 

and Roodt (2003) and Spector, Cooper and Sparks (2001) sampled older, professional 

populations, with no better results. In the case of Kruger and Roodt (2003) their 

population was all female and their aim, similar to the one undertaken in this research,
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was to find the association between Hofstede’s cultural model and another measure 

(leadership behaviour). It can therefore be said that Hofstede’s model did not work for 

Kruger and Roodt because the population was all female, and did not work in this 

research because the sample was all younger non-professionals. This critic can not be 

levelled at the population sample used by Spector et al. (2001) which included over 

6000 professionals from 23 countries. A sample, whose demographics closely matched 

those first used by Hofstede. Like this research and that of Kruger and Roodt, Spector 

et al. could not produce the five measures (indices) that Hofstede’s VSM and his 

cultural model are said to measure.

It may be that the data set itself may not have been large enough. Every effort was 

made to collect samples of at least 100 respondents from each country. This was not 

always possible, as in the case of India and Saudi Arabia. Larger sets of data for each 

country may yield better results but this does not seem to be the case as even larger data 

sets, like those collected for Czech Republic and Malaysia did not improve the VSM’s 

performance. Much more scrutiny is required of the VSM if the research community is 

to continue to rely on it as a framework of culture.

Finally and possibly most significantly, there may have been nothing wrong with the 

samples used here. A questionnaire intended to measure culture should be usable with a 

multi-cultural participant sample, across differing age, educational and professional 

groups. Although in some instances the Individualism and Time Orientation 

dimensions do emerge, as in the case of the all country sample before rotation (Table 

5.7a) this is not enough to validate the entire VSM. Especially as Individualism never 

loads outside factor 1 and does not even load factor 1 in its entirety when the solution is 

rotated (Table 5.7b) and Time Orientation is represented by only two questions. The 

analysis completed here may simply add to concerns already expressed by previous 

researchers, like Kruger and Roodt (2003) and Spector et al. (2001), about the validity 

and usefulness of the VSM and Hofstede’s model.
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6.1. Introductuion
Given the unexpected results for the VSM data detailed in the previous chapter, it was 

not meaningful to draw any correlations between culture, as measured by the VSM, and 

technology acceptance, as measured by the UTAUT. The UTAUT questionnaire did 

seem to show itself to be a robust and reliable measurement tool across the countries 

sampled for this research in the previous analysis. Because of the UTAUT’s strong 

showing in the overall analysis, this chapter will review the results of the UTAUT with 

and without the additional CVPA questions. The cultural differences that emerged on 

the UTAUT between the countries sampled will be highlighted but their meaning will 

not be discussed in scope of Hofstede’s cultural model. The discussion here will look at 

the data starting with the entire sample and progress to look at the individual countries 

and the differences that emerged between them.

6.2. Extending the UTAUT beyond its original
Before beginning a detailed discussion of the analysis completed here on the UTAUT, it 

is worthwhile to note the difference between this research and the original research 

carried out by Venkatesh, Morris, Davis and Davis (2003) to produce and validate the 

UTAUT. The work presented here is foremost an extension of the original UTAUT 

research as it does not seek to use it as a predictive tool, but rather as a measure of 

technology acceptance. Secondly the original research by Venkatesh et al. (2003) used 

a different factor analysis method ( Partial least squares), one more suited to the 

elimination of unneeded questions from their original set to achieve the resulting set of 

UTAUT questions and to test the reliability and validity of the selected questions. Along 

with the minor re-wording which was covered in detail in Chapter 4 the response scale 

used here was five point unlike the original seven point scale used by Venkatesh et al. 

(2003). The five point scale was used here so that the UTAUT, CVPA and the VSM 

questionnaires would all have the same scale measures. Providing similar scales for 

each of the questionnaires ensured that the participants would not have to switch 

between a seven point scale on one questionnaire and a five point on another. This 

standardisation made it easier for participants. Finally this work’s biggest extension and 

difference from the original UTAUT research is the translation of the UTAUT into 

several languages other than English. As will be seen throughout this chapter, the 

extension of the UTAUT in these ways did not hurt its validity or its performance as a 

tool.
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6.2.1. Approach for detailed analysis of UTAUT and CVPA
U T A U T  data, as m entioned  in the previous chapter, loaded together on fac tor  l in the 

main analysis (Table  6 . 1 show s the com ponen t matrix for the V SM , U T A U T  and C V P A  

data  all together for all countries as an exam ple). This indicated that the U T A U T  was 

w ork ing  as a cohesive  m easurem ent tool across the entire sample. As this analysis  also 

included the V SM  data  which could  have confounded  the results, the U T A U T  was then 

analysed  separately to get a c learer  picture of  its behaviour. The fo llow ing discussion 

will also included the interaction betw een the U T A U T  and the questions taken from the 

CV PA . In previous analyses (C hap ter  5) the C V P A  questions loaded toge ther  with the 

U T A U T  in 5 cases / countries: Greece, India, Saudi Arabia, South Africa  and United  

K ingdom . To refine the understanding  o f  how the U T A U T  was work ing  across the 

national cultures sam pled  here, the raw data was exam ined . And, also, to better 

understand  the re lationship  betw een the C V P A  questions and the U T U A T , the raw data 

for these two questionnaires  w as exam ined. As before  Principal C om p o n en t  Analysis 

was used, when it w ould  help interpret the data Direct O blim in  rotation w as used. All 

factors with eigenvalues  over l were considered. The cut off  point o f  for any variable to 

be considered  as significantly affecting a particular factor w as .3, if the sam ple being 

analysed was grea ter  than 100. In cases where the sam ple falls short o f  100 the stricter 

cut o ff  used is .35. As in the previous chap te r  the com ponen t matrices show  the un 

rotated solution and where helpful for the interpretation o f  data the pattern matrix is also 

given.

All Countries Component M atrix
1 (25.41) 2 (1 0 .9 2 ) 3 (9.15) 4 ( 8 .6 0 )

Pow er D istance 0.09 0.25 0.76 0.21
U ncerta in ty  Avoid -0.16 0.43 0.57 -0.27
Individualism -0.05 -0.50 0.14 f 0.08
M asculin ity 0 .14 0.12 -0.07 J_ 0.80
T im e Orientation 0.56 -0.39 0.14  f 0.03
U T A U T  Perform ance 0.46 0.38 -0 .14 I" 0.08
U T A U T  Effort 0.68 0.30 -0.16 -0.02
U T A U T  Attitude 0.71 0.18 -0.06 -0.08
U T A U T  Social 0.75 -0.04 0.10 f 0.01
U T A U T  Self  Efficacy 0.80 0.00 0.01 | 0.01
U T A U T  A nxiety 0.37 -0.61 0.30 0 .04
C V P A  Visual 0.38 -0.06 -0.05 | -0.50

Table  6 . 1 All C ountries V SM  and U T A U T  results (N = 1080; K M O  = .797)
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6.2.2. Re-affirming the validity of the UTAUT tool
Before analysing the entire all countries data set only those countries that were English 

only speaking were examined. This was done to ensure that the tool was working as a 

cohesive whole without the noise of the VSM data as in the analysis described in the 

previous chapter. It was also done with just the English speaking population to ensure 

that the rewording and other changes to the tool had not affected its validity. Previously 

the tool had been validated by checking that the first factor was an omnibus factor with 

all the UTAUT’s measures loading it (Venkatesh, Morris, Davis & Davis, 2003). In 

this thesis this was done with a sample containing the countries of New Zealand, the 

United Kingdom and the United States. India and South Africa were not included as 

they are not English-only speaking and are significantly different in their socio

economic situations to the other English language countries in the sample. The UTAUT 

tool had only previously been used and tested in the western, developed world. As this 

initial analysis was done to re-affirm that the changes made to the tool had not affected 

its validity, a sample that closely resembled the original used by Venkatesh et al. (2003) 

was needed. Therefore, India and South Africa were not included.

As can be seen in Table 6.2a the first factor to emerge is an omnibus UTAUT factor 

with the exception of Anxiety. The left hand column in each of the tables below gives 

the name of the measure / construct and the number of the question as it appears on the 

questionnaire. The top row gives the factor number and the amount of variance 

accounted for in the sample by that factor follows in “( ) . ” Overall the tool is working 

and it would seem that the rewording of questions did not affects its performance as 

questions measuring the same construct load together in groups. The Anxiety measure 

loads very strongly on factor two along with most of the Performance measure. This is 

similar to what is seen in the all countries analysis. It appears that Anxiety is a strong 

measure that stands independently from the rest of the measures on the UTAUT. This 

can be caused by several factors, including the way the questionnaire was altered for 

this research, or indeed the technology (i.e. websites) being queried. Never the less, the 

emergence of all other measures on factor one is a strong indication that the tool is 

working and can be analysed further to ascertain its overall validity across all the 

countries sampled.
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Component M atrix UTAUT New Zealand, UK, USA (English only )
1(27 .1 3 )  2 (13.59) 3 (9.15) 4 ( 6 .7 8 ) 5 (6.3) 6 (4.87)

Performance -  q l 0.40 -0.25 0.60 0.14 0.17 0.08
Performance -  q2 0.43 -0.32 0.51 0.27 0.14 0.10
Performance -  q3 0.53 -0.30 0.62 0.22 0.08 0.13
Performance -  q4 0.46 -0.30 0.49 0.16 -0.13 -0.02
Effort -  q5 0.54 -0.23 -0.27 0.24 0.12 -0.21
Effort -  q6 0.65 -0.04 -0.42 0.27 0.16 -0.17
Effort -  q7 0.66 -0.15 -0.40 0.24 0.21 -0.13
Effort -  q8 0.65 -0.16 -0.40 0.25 0.33 -0.13
Attitude -  q9 0.58 -0.06 -0.02 0.24 -0.45 0.09
Attitude -  qlO 0.58 0.00 -0.19 0.13 -0.62 0.21
Attitude -  q l l 0.60 -0.10 -0.26 0.11 -0.55 0.17
Social -  q l2 0.53 0.09 0.23 -0.30 -0.14 -0.42
Social -  q 13 0.50 0.17 0.13 -0.35 -0.30 -0.36
Social -  q l4 0.67 0.12 0.12 -0.35 0.08 -0.23
Social -  q l5 0.68 0.15 0.10 -0.44 0.02 -0.19
Self-efficacy -  q l6 0.64 -0.14 -0.11 -0.06 0.31 0.08
Self-efficacy -  q l7 0.60 0.31 -0.03 -0.25 0.16 0.31
Self-efficacy -  q l8 0.47 0.07 -0.09 -0.36 0.17 0.46
Self-efficacy -  q l9 0.53 0.15 -0.14 -0.31 0.12 0.43
Anxiety -  q20 0.26 0.72 0.18 0.19 0.06 -0.06
Anxiety -  q21 0.02 0.75 0.07 0.30 0.01 0.04
Anxiety -  q22 0.13 0.81 0.08 0.28 0.02 -0.03
Anxiety -  q23 0.17 0.83 0.14 0.18 0.06 0.02
Table  6.2a U T A U T  results for English only countries: N ew  Zealand, UK, U SA  (N = 
350; K M O  = .841 )

R otating the matrix in Table  6.2b provides an even c leared picture for the U TA U T. 

Rotation loses the om nibus first factor and instead provides a factor for each o f  the 6 

U T A U T  m easures  used here. The first factor em erges as the Effort measure. F ac to r  2 is 

Anxiety, 3 Perform ance and so forth. In the rotated solution the Effort, Social and Self- 

efficacy m easures do not lose any o f  their questions to o ther factors but load all their 

questions on one factor. The structure matrix is not given here as it does not p rovide any 

further clarification o f  the data  as its loadings are very sim ilar to the pattern matrix. 

Again this show s that the U T A U T  was not affected by any o f  the w ord ing  changes 

made.
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Pattern  M atrix UTAUT New Zealand, UK, USA (English only )
1 2 3 4 5 6

Performance -  q l -0.04 0.02 0.80 -0.02 0.10 0.05
Performance -  q2 0.08 0.00 0.81 0.09 0.01 -0.01
Performance -  q3 -0.02 0.02 0.90 0.02 -0.05 0.05
Performance -  q4 -0.04 -0.06 0.67 -0.14 -0.19 -0.11
Effort -  q5 0.71 -0.07 0.04 -0.05 -0.07 -0.13
Effort -  q6 0.83 0.10 -0.08 -0.02 -0.10 -0.03
Effort -  q7 0.84 0.00 -0.02 0.01 -0.06 0.02
Effort -  q8 0.89 0.00 0.01 0.05 0.05 0.05
Attitude -  q9 0.10 0.07 0.19 -0.03 -0.67 -0.03
Attitude -  qlO -0.01 0.02 -0.02 -0.02 -0.88 0.11
Attitude -  q l l 0.11 -0.08 -0.05 -0.03 -0.81 0.11
Social -  q l2 0.02 0.01 0.08 -0.79 0.01 -0.11
Social -  q 13 -0.08 0.01 -0.08 -0.80 -0.17 -0.06
Social -  q l4 0.15 0.02 0.06 -0.66 0.10 0 .20
Social -  q l5 0.07 0 .00 0.01 -0.70 0.05 0.27
Self-efficacy -  q l6 0.46 -0.09 0.17 -0.08 0.09 0.36
Self-efficacy -  q l7 0.05 0.22 0.04 -0.12 -0.04 0.65
Self-efficacy -  q l8 -0.04 -0.07 0.02 0.01 -0.05 0.79
Self-efficacy -  q l9 0.01 0.02 -0.03 -0.01 -0.12 0.76
Anxiety -  q20 0.03 0.79 0.07 -0.12 0.04 0.01
Anxiety -  q21 -0.03 0.82 -0.03 0.12 -0.04 -0.03
Anxiety -  q22 0.04 0.88 -0.04 0.01 -0.02 -0.04
Anxiety -  q23 -0.04 0.86 0.00 -0.04 0.02 0.07
Table  6.2b U T A U T , English only: N ew  Zealand, UK, U SA  - rotated solution

6.2.3. Complete Sample analysis, UTAUT and CVPA
T he U T A U T  was found to be w ork ing  as a whole  in the heterogeneous (all countries) 

data sample as it had been in the English only sample. This is a s trong finding for the 

cross-cultural validity o f  the U T A U T  which had not been previously translated and 

tested in this m any countries sim ultaneously . This analysis show s that the U T A U T  is a 

valid reliable m easurem ent tool in at least the countries sam pled  here. Table  6.3 shows 

the Principal C o m ponen t analysis (un-rotated) for the U T A U T  data  only. Table 6.4 

show s the un-rotated results for the U T A U T  and C V P A  data analysed together. As 

before, the left hand co lum n is the construct being m easured  and the num ber  o f  the 

question as it appears on the questionnaire. The top row is the fac tor  and in “( )” the 

am ount o f  variance expla ined  by that factor in the sample.

T he first factor is the general U T A U T  factor with the exception  o f  A nxiety  which loads 

factor 2 in both cases -  U T A U T  (Tables 6.3a and 6.3b) and U T A U T  + C V P A  (Tables 

6 .4a and 6.4b). In the com bined  U T A U T  and C V P A  data set factor 2 loads A nxie ty  with

131



the C V P A  questions, this pairing will be seen again in the analysis o f  individual 

countries. Q uestions that m easure the U T A U T  constructs  (Perform ance, Effort 

Expectancy, Attitude, Social, Self-efficacy, and A nxiety) load, for the most part, in their 

sets. Again this is a sign that rew ording  o f  the questions did not affect the questionnaire  

overall. As can be seen in T able  6.3a in factors 2 through 6 (U T A U T  only analysis)  and 

in Table 6.4a in factors 2 through 7 (U T A U T  + C V P A  analysis) constructs  load  in their 

groups. For exam ple , in the U T A U T  only analysis (Table 6.3a) Perfo rm ance  and 

A nxiety  load on factor 2, Perform ance also loads with Effort on factor 3. In the 

U T A U T  + C V P A  (Table  6 .4a) analysis a strong pairing  occurs  be tw een  the Anxiety  

construct on the U T A U T  and the C V P A  questions (factors 2 and 3).

Component m atrix UTAUT all countries
1 (29.04) 2 (12.87) 3 (8.30) 4 (6.27) 5 (5.74) 6 (4.37)

Performance -  q l 0.32 -0.31 0.57 0.07 0.15 0.02
Performance -  q2 0.37 -0.42 0.54 0.11 0.22 0.05
Performance -  q3 0.43 -0.38 0.57 0.15 0.15 0.04
Performance -  q4 0.49 -0.32 0.43 0.16 -0.01 0.04
Effort -  q5 0.53 -0.38 -0.17 0.05 0.22 -0.05
Effort -  q6 0.65 -0.18 -0.37 0.05 0.32 -0.19
Effort -  q7 0.65 -0.23 -0.39 0.07 0.34 -0.21
Effort -  q8 0.65 -0.18 -0.36 0.07 0.32 -0.22
Attitude -  q9 0.54 -0.17 0.02 0.43 -0.32 0.09
Attitude -  qlO 0.59 -0.07 -0.22 0.44 -0.44 0.13
Attitude -  q l l 0.62 -0.10 -0.25 0.37 -0.39 0.09
Social -  q l2 0.62 0.14 0.15 -0.22 -0.31 -0.37
Social -  q 13 0.61 0.17 0.14 -0.14 -0.36 -0.33
Social -  q l4 0.65 0.14 0.17 -0.40 -0.18 -0.15
Social -  q l5 0.63 0.14 0.15 -0.49 -0.08 -0.08
Self-efficacy -  q l6 0.63 -0.10 -0.20 -0.18 0.08 0.08
Self-efficacy -  q l7 0.66 0.22 -0.08 -0.17 0.01 0.30
Self-efficacy -  q l8 0.58 0.04 -0.06 -0.29 0.06 0.46
Self-efficacy -  q l9 0.60 0.12 -0.11 -0.23 0.03 0.48
Anxiety -  q20 0.40 0.62 0.12 0.21 0.10 -0.07
Anxiety -  q21 0.19 0.68 0.14 0.20 0.26 0.02
Anxiety -  q22 0.27 0.77 0.12 0.24 0.16 0.04
Anxiety -  q23 0.29 0.74 0.13 0.22 0.17 -0.07
Table 6.3a U T A U T  results for all countries. (N = 1080; K M O  = .886)

Rotating  the solutions for the U T A U T  only (Table  6.3b) analysis and the U T A U T  + 

C V P A  analysis (Table 6.4b) provides c leaner  loadings for  each measure. Each  U T U A T  

m easure em erges  as its ow n factor  in the rotated solution providing 6 clean factors. In 

the U T A U T  and C V P A  analysis there are 7 factors em erg ing  the extra  factor accounting  

for all the C V P A  questions. T hese  clean loadings in the rotated solutions dem onstra te
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further that the U T A U T  and C V P A  questionnaires  are w orking well cross-culturally . 

Also the w ord ing  changes necessita ted  by this research have not a ffected  the 

ques tionna ires’ overall validity.

Pattern m atrix UTAUT all countries
1 2 3 4 5 6

Performance -  q l -0.03 0.03 0.76 -0.07 -0.04 -0.01
Performance -  q2 0.07 -0.02 0.82 -0.05 0.06 0.01
Performance -  q3 0.02 0.02 0.83 0.02 0.00 0.00
Performance -  q4 -0.01 -0.01 0.65 0.19 -0.09 0.02
Effort -  q5 0.59 -0.13 0.18 0.06 0.05 0.07
Effort -  q6 0.86 0.05 -0.03 0.00 -0.02 0.00
Effort -  q7 0.91 0.02 -0.02 0.00 0.01 -0.03
Effort -  q8 0.87 0.07 -0.03 0.01 -0.03 -0.04
Attitude -  q9 -0.01 0.02 0.21 0.71 0.00 0.01
Attitude -  qlO 0.02 0.01 -0.06 0.86 -0.02 0.08
Attitude -  q l l 0.10 -0.03 -0.08 0.79 -0.06 0.09
Social -  q l2 0.05 0.02 0.01 0.08 -0.83 -0.12
Social -  q 13 -0.01 0.06 0.00 0.18 -0.78 -0.11
Social -  q l4 0.00 0.00 0.06 -0.08 -0.73 0.20
Social -  q l5 0.04 -0.01 0.06 -0.20 -0.66 0.32
Self-efficacy -  q l6 0.37 -0.08 -0.01 0.04 -0.15 0.36
Self-efficacy -  q l7 0.07 0.17 -0.02 0.10 -0.11 0.60
Self-efficacy -  q l8 0.00 -0.02 0.05 0.02 0.00 0.79
Self-efficacy -  q l9 0.00 0.05 -0.01 0.09 0.03 0.80
Anxiety -  q20 0.05 0.73 0.03 0.08 -0.11 -0.01
Anxiety -  q21 0.01 0.80 0.03 -0.08 0.08 0.04
Anxiety -  q22 -0.05 0.86 -0.02 0.03 0.03 0.06
Anxiety -  q23 0.02 0.85 -0.01 -0.01 -0.05 -0.03
Table  6.3b U T A U T  results for all countries - rotated solution

T he Social and Self  E fficacy constructs  had the poorest loadings in the un-rotated 

solutions but this was not the case once rotation w as used. Both loaded fac tor  1 in the 

un-rotated solution but then neither  em erged  again with all its questions on any other 

factor. The Social construct, fo r  exam ple  had two o f  its question loading on one factor 

and two on ano ther  in both the un-rotated  U T A U T  and U T A U T  + C V P A  analyses. The 

Social and Self Efficacy constructs  are both noted by V enkatesh  (2003) as be ing  slightly 

aw kw ard. The Social construct is s trongly influenced by gender, age and experience  

while the affect o f  the Self-efficacy construct is partially captured by the Effort 

Expectancy  construct (V enkatesh  et al., 2003) and this could  be the reason for their  less 

c lear  division here. But they load well in the rotated solution so their poor show ing  in 

the un-rotated com ponen t matrix  could  be an artefact o f  the P C A  m ethod  without 

rotation.
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Component m atrix UTAUT and CVPA all countries
1 (24.94) 2 (10.66) 3 (9.79) 4 (6.59) 5 (4.86) 6 (4 .57) 7 (3.46)

Performance -  q l 0.30 -0.31 0.13 0.57 0.10 0.12 -0.04
Performance -  q2 0.34 -0.42 0.18 0.54 0.16 0.16 -0.07
Performance -  q3 0.41 -0.36 0.18 0.57 0.17 0.10 -0.07
Performance -  q4 0.47 -0.33 0.12 0.43 0.14 -0.08 -0.08
Effort -  q5 0.50 -0.40 0.12 -0.17 0.13 0.20 0.05
Effort -  q6 0.63 -0.25 -0.01 -0.36 0.16 0.29 0.16
Effort -  ql 0.62 -0.32 0.00 -0.38 0.19 0 .30 0.18
Effort -  q8 0.64 -0.22 0.02 -0.35 0.17 0.29 0.18

Attitude -  q9 0.54 -0.13 0.13 0.03 0.32 -0.40 -0.04
Attitude -  qlO 0.60 -0.04 0.08 -0.21 0.30 -0.52 -0.05
Attitude -  q l l 0.63 -0.07 0.09 -0.24 0.24 -0.46 -0.03
Social -  q l2 0.61 0.00 -0.20 0.15 -0.28 -0.22 0.38
Social -  q 13 0.59 0.03 -0.22 0.14 -0.21 -0.29 0.35
Social -  q l4 0.63 -0.03 -0.25 0.17 -0.42 -0.07 0.16
Social -  q l5 0.60 -0.04 -0.26 0.14 -0.47 0.06 0.09
Self-efficacy -  q l6 0.61 -0.20 -0.07 -0.20 -0.13 0.10 -0.09
Self-efficacy -  q l7 0.64 0.05 -0.26 -0.09 -0.14 0.06 -0.24
Self-efficacy -  q l8 0.57 -0.07 -0.15 -0.07 -0.25 0.13 -0.41
Self-efficacy -  q l9 0.58 -0.03 -0.22 -0.12 -0.20 0.07 -0.44
Anxiety -  q20 0.42 0.48 -0.36 0.14 0.23 0.06 0.08
Anxiety -  q21 0.20 0.51 -0.43 0.15 0.27 0.20 0.00
Anxiety -  q22 0.28 0.57 -0.50 0.14 0.28 0.09 -0.05
Anxiety -  q23 0.30 0 .56 -0.47 0.15 0.27 0.12 0.05
CVPA value - q l 0.17 0.37 0.53 0.06 -0.03 0.23 0.22
CVPA value - q2 0.26 0.31 0.64 0.08 -0.05 0.18 0.16
CVPA value - q3 0.38 0.45 0.55 -0.01 -0.04 0.02 0.02
CVPA response -  q4 0.42 0.37 0.44 0.00 -0.06 -0.01 -0.04
CVPA response -  q5 0.50 0.45 0.43 -0.05 -0.11 -0.05 -0.16
CVPA response -  q6 0.45 0.48 0.44 0.00 -0.10 -0.03 -0.19
Table  6.4a U T A U T  and C V P A  results for all countries (N = 1080; K M O  = .877 )

The C V P A  questions were originally  added to the U T A U T  to help further the 

understanding o f  w hat influences users’ decisions to use websites. As m entioned  

earlier, research in HCI has show n that aesthetics play an im portant role in the 

perceived usability and use o f  interfaces. B ecause the U T A U T  had no aesthetics 

measures / construct this research incorporated  six questions adapted from  the C V P A  

which measure the im portance  o f  aesthetics to use and acceptance. In the analysis 

shown in Tables  6.4a and 6 .4b the questions borrow ed  from the C V P A  are treated  as 

ju s t  another m easure /  construct like all those on the U T A U T . In the analyses described  

in the previous chap te r  the C V P A  questions grouped  strongly with the U T A U T  in 

several cases (please refer  to d iscussion in C hap ter  5). Also, the C V P A  does not 

significantly  affect the total sam ple variance exp la ined  by the factors em erg ing  with
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eigenvalues over 1. Those  factors with e igenvalues over 1 in the U T A U T  only  analysis 

expla ined  66 .6%  o f  the variance in the total sam ple and adding the C V P A  low ered  this 

slightly to 64.87% . The addition o f  the C V P A  does how ever  change som e o f  the 

loadings on factors in the un-rotated solution, as w ould  be expected. O ne such change 

is the frequent pairing that will be seen betw een  the U T A U T ’s A nxie ty  measure 

/construct and the C V P A  questions.

Pattern  M atrix UTAUT and CVPA all countries
1 2 3 4 5 6 7

Performance -  q l -0.04 0.03 0.01 0.75 -0.04 0.07 0.01
Performance -  q2 0.06 -0.02 -0.02 0.82 0.05 0.04 -0.01
Performance -  q3 0.01 0.02 0.03 0.83 0.00 -0.02 0.00
Performance -  q4 -0.02 -0.02 -0.01 0.65 -0.08 -0.20 -0.05
Effort -  q5 0.60 -0.12 -0.01 0.18 0.04 -0.06 -0.07
Effort -  q6 0.83 0.05 0.01 -0.04 -0.01 -0.04 -0.04
Effort -  q7 0.88 0.03 -0.03 -0.02 0.01 -0.05 -0.01
Effort -  q8 0.83 0.06 0.05 -0.04 -0.02 -0.04 0.00
Attitude -  q9 0.05 0.03 0.03 0.23 -0.02 -0.67 0.04
Attitude -  qlO 0.10 0.01 0.04 -0.03 -0.04 -0.82 -0.01
Attitude -  q l l 0.16 -0.03 0.06 -0.05 -0.09 -0.75 -0.04
Social -  q l2 0.02 0.02 0.01 0.00 -0.84 -0.09 0.12
Social -  q 13 -0.02 0.06 -0.01 0 .00 -0.78 -0.19 0.13
Social -  q l4 0.00 0.00 0.01 0.06 -0.75 0.08 -0.19
Social -  q l5 0.05 -0.01 0.02 0.06 -0.68 0.21 -0.29
Self-efficacy -  q l6 0.39 -0.07 0.01 0.00 -0.17 -0.04 -0.35
Self-efficacy -  q l7 0.15 0.19 0.01 0.00 -0.17 -0.06 -0.52
Self-efficacy -  q l8 0.10 0.00 0.04 0.09 -0.05 0.03 -0.70
Self-efficacy -  q l9 0.10 0.07 0.00 0.02 -0.03 -0.05 -0.72
Anxiety -  q20 0.04 0.72 0.06 0.02 -0.12 -0.06 0.03
Anxiety -  q21 0.03 0.81 -0.01 0.02 0.08 0.09 -0.01
Anxiety -  q22 -0.05 0.87 -0.03 -0.01 0.04 -0.03 -0.06
Anxiety -  q23 0.00 0.85 -0.01 -0.01 -0.04 0.01 0.02
CVPA value - q l 0.12 0.02 0.71 0.02 -0.02 0.20 0.23
CVPA value - q2 0.10 -0.08 0.78 0.09 0.00 0.12 0.17
CVPA value - q3 -0.01 0.02 0.79 -0.02 0.00 -0.08 0.01
CVPA response - q4 -0.02 0.02 0.66 0.01 -0.02 -0.11 -0.09
CVPA response - q5 -0.08 0.03 0.72 -0.05 -0.01 -0.16 -0.24
CVPA response - q6 -0.13 0.05 0.74 -0.02 0.03 -0.13 -0.25
Table  6 .4b U T A U T  and C V P A  results for all countries - rotated solution

L ooking  at the all countries  un-rotated  analysis (Tables 6.3a and 6.4a) it can be seen that 

the U T A U T ’s Perfo rm ance  and A nxiety  constructs  em erge  as a strong pairing  (along 

with the C V P A  in the U T A U T  + C V P A  data set on factor 2 (Table 6.4a). Perform ance  

loads again this time with m ost o f  Effort E xpectancy  on factor 3 in the U T A U T  only 

analysis and on factor 4 in the U T A U T  -I- C V PA . Overall, w hether  or not the addition
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o f  C V P A  questions is a useful w ould  need to be explored  further with more focused 

studies on the affects o f  aesthetic  ju d g em en ts  on technology  acceptance. This analysis 

show s that the C V P A  questions do not influence the perform ance o f  the U T A U T  or 

interfere with U T A U T ’s m easures  / constructs  loading factors as expected.

Anxiety and CVPA m eans

4.5

3.5

2.5

0.5

£ Xj

-±— Anxiety Mean

- • - C V P A  Mean

Graph 6.1 A nxiety  and C V P A  m eans for each country

T he relationship betw een  U T A U T ’s A nxiety  construct and the C V P A  questions was 

noted in the factor analysis in C hap ter  5. This re la tionship  may be an interesting insight 

into how low er anxiety  with new technologies leads to low er visual expectations. 

G raph  6.1 shows the m eans for the Anxiety  score and C V P A  scores for each country  

and dem onstrates this point. This pairing also had strong explanatory  pow er  (see Table 

6.6) in the factor analysis for four countries, appearing in fac tor  2 or 3. T he  Anxiety  

questions (see appendix  F) asked if respondents  felt nervous about using new  websites 

with the scale m easuring from  1, “ A lw ays true” to 5, “N ever  T rue .” C ountries  with 

scores c loser  to 5 are therefore  less anxious using new  websites. On the C V PA , 1 on 

the Likert scale m easured  the strongest agreem ent with the im portance  o f  aesthetics and 

5 the lowest agreem ent, so that respondents  at the 1 end o f  the scale are most influenced 

by aesthetics and those c loser  to the 5 end o f  the scale least influenced. G enerally , as 

can be seen on G raph 6.1, as A nxiety  tow ards new w ebsites decreases  so does the 

im portance  placed on visual aesthetic. T he  one country  to break this trend is South
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Africa which falls at the low er end o f  A nxiety but at the h igher end of  visual aesthetic 

im portance.

A correlation analysis o f  the means reveals a weak, but significant, re la tionship betw een 

the C V P A  and the A nxiety  m easure  (r = .672, p < .05). The scatter plot (Graph 6.2) o f  

the m eans further dem onstra tes  this relationship. This is obviously  an interesting finding 

that w ould  benefit from  m ore and deeper explora tion  in future research. It w ould  appear 

that as respondents  becom e less anxious about using new  and unfam iliar  w ebsites they 

place less im portance on the visual aesthetics o f  the sites they use.
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X Malaysia

X New Zealand
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_ United States

Anxiety means

Graph 6.2 Scatter plot o f  A nxiety  and C V P A  m eans for each

Anxie ty  is also interesting as it the only U T A U T  m easure that does not load factor  1 

with the o ther U T A U T  m easures  in the un-rotated solution. This general o r  om nibus 

factor expresses  the U T A U T  tool is w ork ing  together. W hile  A nxie ty  seem s to work 

strongly with perform ance, loading as a pair  on factor 2 (see Table  6.3a) it does not load 

the om nibus factor. There  could  be several reasons for this, including the possibility  o f  

an order effect as the anxiety  questions com e last on the U T A U T . This is unlikely 

however, as the C V P A  questions were put directly after the A nxiety  questions in the 

questionnaire  used here. The w ay A nxie ty  loads could  also be a rem nant o f  w hat was 

questioned  in the study. It m ay be that when  analysing their ow n behav iou r  and 

decisions in hindsight partic ipants  put m ore em phasis  on their ow n feelings o f  

anxiousness. It cou ld  also be that w ebsites as a subject o f  query  is som ehow  different 

from other  technologies  which  were m easured  with the U T A U T  previously. F inally  the
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rewording done to make the questions fit the research and the topic being queried could 

have caused the observed behaviour. All these possibilities could be examined in the 

future to gain a better understanding of what is different in the Anxiety measure.

The analysis of the entire, heterogeneous data set proves once again that the UTAUT 

tool works cross-culturally. The individual country analyses discussed later will show 

that the UTAUT can also be used to understand the differences in cross-cultural website 

acceptance. The discussion that follows will look at each country’s UTAUT and 

UTAUT + CVPA results comparing which factors emerged in each country. As will be 

shown, the factors that emerge are different country by country, showing that there are 

cultural differences emerging on the UTAUT.

6.2.4. UTAUT country by country analysis
The discussion that follows will look at the factors that emerged in each country for the 

UTAUT (with and without the CVPA). In this way it was possible to see what 

influence variables have on each cultural sampled and to see if certain variables 

influence one culture more than another. The un-rotated component matrices found in 

Appendix H are used in all the following cases so as to enable comparison from one 

sample to another. In all cases except India and Saudi Arabia the significant loadings 

were those over .30 or below -.30. In the case of India and Saudi Arabia, whose 

samples fell below 100, the slightly stricter cut off of .35 / -.35 was used.

In order to simplify and clarify the following discussion the summary of all the 

countries together will be presented first so that the differences between the countries 

can be examined. Then particular cases of interest will be approached one country at a 

time. Often rotating the solution would mean that the UTAUT constructs emerge more 

cleanly but the rotation makes it difficult to compare and contrast factors emerging from 

country to country.

In all cases, except India (considered later), factor 1 (un-rotated component matrix 

solutions) is not examined as it is the omnibus UTAUT factor which has already been 

discussed. It is important to point out that in three un-rotated solutions the Anxiety 

measure does load the first factor but in most countries it does not. In the Czech 

Republic, Greece and the United Kingdom Anxiety emerges with all other measures on 

the omnibus factor in the UTAUT only analysis (see Appendix H). This may indicate
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that Anxiety has a lower influence in some countries than in others or it may be that the 

tool performs better in certain countries. This is discussed further in the following 

chapter, while the discussion here will focus on factors 2 - 5  which emerge in the un

rotate component matrices in all countries. In many of the countries analysed 6 or more 

factors emerged, but it is the first 5 factors that give the most interesting insight. 

Likewise, the variance accounted for in each sample by later emerging factors is small 

so they do not provide further clarity or add to the understanding of what is happening 

in the data. Tables 6.5 and 6.6 summarise the UTAUT and CVPA constructs / variables 

loading each factor. These tables actually summarise which of the UTAUT and CVPA 

measures emerged on each factor. Each measure is simply listed by name in the column 

for that factor as it appeared in a country’s component matrix. The actual component 

matrices from which this data is summarised can be found in Appendix H. What these 

tables clearly demonstrate, and what will be discussed in detail, country by country, 

later in this chapter, is that different UTAUT and CVPA measures emerged in different 

countries and on different factors in each country.

Table 6.5 presents un-rotated component matrix solutions for the UTAUT only analysis 

and Table 6.6 the un-rotated component matrix solutions for the UTAUT plus CVPA. 

In both tables the measures loading each factor are listed in alphabetical order. Those 

measures that loaded with negative values are denoted with a (-). The top row of the 

table gives the number of the factor and the left column gives the country for which the 

measures loaded that factor. Only those measures that completely load a factor are 

considered; those that have all their questions load a single factor with .3 or higher (.35 

in the case of India and Saudi Arabia) are discussed. Some latitude is given when a 

measure loads three out of four questions very strongly and the fourth question 

approaches the .3 cut off. An example of this can be seen in the UTAUT only analysis 

for Malaysia (Appendix H) where the Social measure loads strongly on factor 2 except 

one question which falls just short of the .30 cut off.

Possibly the most important change to note in the UTAUT versus the UTAUT + CVPA 

analysis is how the addition of the CVPA questions to the UTAUT changes the pattern 

emerging from the data. South Africa is a good example of this. When the CVPA is 

included in the analysis all the UTAUT’s Social construct questions emerged strongly 

on factor 5. The Social construct however plays no role in explaining the clustering of
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the variables in the U T U A T  only analysis. The C V P A  in the case o f  this w ork  gives 

further understanding  into w hat influences peo p le ’s decisions to use websites. W hether  

having an aesthetic measure w ould  help the U T U A T ’s predictive accuracy  is outside the 

scope of  this research but should  be exam ined  in the future.

UTAUT only factors
fac tor  2 Factor 3 fac tor  4 factor  5

Czech Republic
(-)Attitude
Effort

(-)Attitude
Performance
Social Attitude Anxiety

Greece
(-)Anxiety
P erform ance Perform ance Attitude (-)Social

India Anxiety --- Attitude ---

Malaysia
A nxiety
Social Perform ance Self-efficacy

New Zealand Anxiety Effort Attitude
(-)Self-efficacy
Attitude

Saudi Arabia --- --- --- ---

South Africa (-)Anxiety Performance (-)Attitude

United Kingdom
( -)Anxiety
Effort Perform ance

United States Anxiety Performance
Attitude
(-)Social

Table  6.5: U T U A T  m easures  em erg ing  in each factor listed by country

UTAUT + CVPA factors
factor 2 fac tor  3 factor  4 fac tor  5

Czech Republic CVPA

(-)Attitude
Effort
Performance Performance

Greece (-)Anxiety (-)Perform ance
(-)Effort
Perform ance

India (-)Anxiety CVPA — Attitude

Malaysia
A nxiety
C V PA

Anxiety
(-)C V PA

New Zealand
Anxiety
CVPA Anxiety Effort

(-) Attitude 
Performance

Saudi Arabia Social _____ _____ _____

South
Africa (-)Anxiety

(-)Anxiety
CVPA Performance

(-)Attitude
Social

United Kingdom C V P A
Anxiety
(-)Effort Perform ance

United States CVPA Anxiety Performance
Attitude
(-)Social

Table  6.6 U T A U T  and C V P A  m easures em erging  in each factor listed by country
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There are several commonalities to be noted for all the countries in the UTAUT only 

analysis (Table 6.5). The Anxiety measure / construct emerges for seven countries on 

factor 2 but does not load until factor 5 for Czech Republic and not at all for Saudi 

Arabia (discussed later). The Performance measure loads for six countries on factor 3. 

The Attitude measure loads in six cases on factor 4. These commonalities seem to 

indicate that some of the UTUAT measures have similar influence over many of the 

countries sampled. The measure’s relative importance to the decision to use a particular 

website in each of these countries can then be inferred from the mean score on the 

measure (Table 6.7 gives the means for all measures followed by their rank and 

standard deviation in brackets). When the CVPA questions are included they load on 

factor 2 or 3 in all countries with the exception of Greece which loads all the CVPA 

questions but one on factor 3. This is a strong indicator that when aesthetic questions are 

included they influence the data heavily.

There are also several notable differences that emerge in the UTAUT measures between 

countries; not just in the relative positions of measures in the component matrix but 

more importantly which measures emerge at all, which have the dominant effect. In the 

UTAUT only analysis the Self-efficacy measure emerges only for Malaysia and New 

Zealand; the remaining countries never fully load this measure at all. The Social 

measure is another example of a UTAUT measure that seems to vary greatly by 

country. It loads for Malaysia and Saudi Arabia on factor 2, but other countries never 

have it emerge at all. With the inclusion of the CVPA questions the Social measure 

shifts about, it no longer loads at all for Malaysia but does appear for South Africa. 

Similarly, Self-efficacy doesn’t load in the UTAUT + CVPA analysis for any country, 

coming closest in the New Zealand sample, on factor 6 (not shown in the summary 

Tables 6.4 and 6.5 but can be seen in Appendix H). These results seem to indicate that 

constructs like UTAUT’s Social and Self-efficacy, allowing for their weakness 

(discussed earlier), are more important for some cultures than for others. Likewise the 

analysis of the UTAUT+CVPA shows how an additional aesthetic measure outweighs 

measures such as UTAUT’s Social and Self-efficacy in explaining the structure of the 

data.
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Czech Republic
T he C zech  Republic varied from the o ther countries on two o f  the U T A U T  measures: 

Attitude and Anxiety. The Czech  Republic was the only country along with Saudi 

A rab ia  not to load A nxiety  on factor  2 in the U T A U T  only analysis. A nxiety  also did 

not em erge  in the U T U A T + C V P A  analysis a long with C V PA , three o f  its questions do 

load but the one is missing. It would  appear  that the A nxiety  m easure  is not as 

influential in the Czech Republic data as it is in the o ther countries. Attitude, however, 

appears several times. It em erged  very strongly in the U T A U T  only analysis, on factors 

2, 3 and 4 and em erged  once in the U T A U T  + C V PA  analysis on factor 3 and 6 (not in 

the sum m ary  table). Table  6.7 show s that the C zech Republic  had the highest mean for 

Anxiety , m eaning  that as a group the C zech participants were the least worried  about 

using new websites. The Attitude m ean is also the highest in the sample but falls in the 

middle  o f  the Likert scale, m eaning  that the participants neither felt it to be im portant or 

unimportant.

UTAUT and CVPA means per country

Anxiety Attitude Effort Performance
Self-
Efficacy Social CVPA

Czech
Republic

4.05 
(1 / .82)

2.95 
(1 / .93)

2.43
(1 /1.03)

2.02
(2/1 .15)

2.93
(1 / 1.25)

3.25
(1 / 1.16)

2.50
(1 / 1.13)

3.40 2.43 2.35 2.22 2.52 2.81 2.06
Greece ( 5 / . 9 7 ) ( 2 /  1.06) ( 2 / . 9 3 ) (1 / 1.08) ( 2 /  1.15) ( 2 /  1.36) ( 6 / . 8 8 )

2.83 2.16 2.02 1.91 2.29 2.52 2.00
India (8/1 .03) (6 /1 .05) (4/1 .10) (4 /1 .29) (4 /1 .30) (4/1 .42) (8 / .90)

2.82 2.27 2.08 1.92 2.05 2.47 2.17
Malaysia ( 9 / . 8 5 ) ( 4 / . 7 7 ) ( 3 / . 8 5 ) (3 / 89) ( 7 / . 8 3 ) ( 6 /  1.15) ( 5 / . 8 6 )
New 3.68 2.20 1.86 1.80 2.11 2.30 2.30
Zealand (3 /.87) (5 / .76) (6 /.85 ) (6 / .90) (6 / .89) (7 /1 .21) (4 /.91)
Saudi 2.86 1.74 1.74 1.76 1.93 2.28 1.83
Arabia ( 7 /  1.02) ( 9 / . 8 7 ) (8 / .90) ( 8 /  1.20) ( 8 /  1.10) ( 8 /  1.48) ( 9 / . 9 3 )
South 3.68 1.97 1.82 1.76 2.21 2.52 2.06
Africa (2 / .80) (7 / .89) (7 /.88 ) (7 /1 .04) (5 /1 .13) (5 /1 .28) (7 / .96)
United 3.54 2.42 1.87 1.83 2.29 2.70 2.47
Kingdom ( 4 / . 8 5 ) ( 3 / . 8 5 ) (5 / .94) ( 5 /  1.00) ( 3 /  1.06) ( 3 /  1.27) ( 2 / . 8 8 )
United 3.28 1.87 1.58 1.68 1.82 2.16 2.32
States (6 /.87) (8 / .68) (9 / .82) (9 / .97) (9 /.89) (9/1 .26) (3 /.93 )
Table  6.7 U T A U T  and C V P A  m eans per country  fo llow ed by the rank and standard  deviation

Greece
The data set from G reece appeared to be strongly influenced by the Perform ance 

measure. It em erged  in both analyses more than once. As m entioned earlier, 

Perform ance  is one o f  the m easures  em erg ing  in most countries. G reece  was the only
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country to have Performance load two factors in both the UTUAT and UTAUT + 

CVPA analysis. Because the Performance construct loaded twice in the analyses it 

would seem to indicate that this construct is very important in the Greek sample, 

possibly more so than in the other countries.

India
India’s sample was the weakest of all the countries, having a smaller sample size 

(N=93) and poor gender balance (more than 70% of the sample was male). This may 

account for some of the sample’s poor showing in the analyses. Rotating the solution 

does provide slightly clearer loadings for India but still not as strong or as clear as 

would be expected. The more stringent .35 loading cut off was used for India to attempt 

to compensate for the small sample size. Several UTAUT measures would have faired 

better in the analysis if the more liberal .30 cut off were used. Overall the India sample 

had the worst showing on the UTUAT. In the UTUAT+CVPA analysis, even factor 1 

does not load as in the other countries, missing questions from several constructs. 

Anxiety is the only measure which loads in both analyses. The CVPA questions also 

load as expected in the UTAUT+CVPA analysis. The strong Anxiety and CVPA 

loadings are not unique to this sample alone. Because of the poor loadings on the 

UTAUT factors it is difficult to say what is most influential in the India sample.

India’s most unique showing is its lack of the Performance construct on either the 

UTUAT only or UTAUT+CVPA analyses which it shares with Saudi Arabia, another 

small sample. The Performance factor never loads all its questions in any of the factors 

emerging for India, this includes factor 1, and makes India the only country to be 

wholly missing this measure. Although the mean for Performance (Table 6.) for the 

India data set is fairly high, showing that participants rated it as important, it seems to 

be influencing the data very little.

Malaysia
The Malaysia sample is most defined by Anxiety and the CVPA in the UTAUT + 

CVPA analysis. The Anxiety measure also loads in the UTAUT only analysis along 

with the Social measure. In the UTAUT+CVPA analysis the Anxiety and CVPA 

pairing appears twice, once on factor 2 and then on factor 3. Likewise, Malaysia is one 

of the countries that loads the Social construct in the UTUAT only analysis and one of 

only two to load the Self-efficacy measure. As mentioned earlier, the inclusion of the
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CVPA supersedes other measures in this sample and the Social and Self-efficacy 

constructs do not load in the UTAUT+CVPA analysis as they did in the UTAUT only 

analysis. This seems to imply that the CVPA is having a strong affect on the Malaysian 

sample, possibly more so than in the other countries.

Malaysia, along with the United States, India and Saudi Arabia, never loads the Effort 

measure outside of factor 1, in both analyses. It also never loads the Performance 

measure outside factor 1. This makes Malaysia unique as all other countries (with the 

exception of the small samples on India and Saudi Arabia) load at least one of these two 

measures if not both. This may show that these two measures are not as influential for 

Malaysia.

New Zealand
The New Zealand sample was most notable as one of only two countries to have the 

Self-efficacy measure outside of factor 1, along with Malaysia. The Anxiety measure 

also seems to have some strong influence on this sample, appearing on factor 2 in both 

analyses. Anxiety is paired with CVPA (as in other countries) on factor 2 and then 

again on factor 3 in the UTAUT+CVPA analysis. It is on its own with some very strong 

loadings on factor 2 in the UTAUT only analysis. However, Anxiety makes a strong 

showing in several other countries as well, so this is not unique to New Zealand alone. 

The Attitude measure appears twice in the UTAUT only analysis and also appears in the 

UTAUT + CVPA analysis which may show that it influences this sample more than 

others, although Attitude appears in most of the samples.

Saudi Arabia
Saudi Arabia’s sample was also small (N=91) and the more stringent cut off for factor 

loadings (.35) was used. This meant that several measures were close to loading 

completely but fell short of having all their questions reach the .35 cut off. This 

included the Social measure in the UTAUT only analysis. However Social does emerge 

in the UTAUT + CVPA analysis with all its question loading well above the .35 cut off. 

This would seem to indicate that the Social construct has a very strong impact on the 

Saudi data sample.

The other UTAUT measures do not fair well in this sample, but this could be an artefact 

of the sample size as it may have been in the Indian sample. The CVPA comes close to 

loading on factor 3 in the UTAUT + CVPA analysis, with just one question falling short
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of the .35 cut off short. Rotating the Saudi Arabian solution makes for better loadings 

on several of the UTAUT measures but again this would make it impossible to compare 

the factors emerging with those in other country samples. However, the omnibus 

UTAUT factor does emerge for Saudi Arabia, unlike in the India sample, even without 

rotation, so overall the UTAUT does seem to work in the sample.

South Africa
The South African sample is most defined by the Performance and Anxiety measures. 

This is not unique to the South Africa sample alone as several other countries are 

strongly influenced by these constructs as well. The South Africa sample is one of the 

few, however, to load the Social measure in the UTAUT+CVPA analysis. It is the only 

country to load the Social construct on the UTAUT+CVPA analysis but not on the 

UTUAT only. While the addition of the aesthetic measure seems to obscure or displace 

the Social measure in samples like Malaysia in the South Africa sample it brings this 

measure forward.

United Kingdom
The United Kingdom shares with several other countries the strong influence of 

Anxiety, Effort and Performance. The United Kingdom never loads the Social or Self- 

efficacy measures as do several other countries. The addition of the CVPA does not 

displace the Anxiety, Effort or Performance measure in the UK sample, only moving 

them to different factors. The most interesting aspect of the UK data is that it is one of 

the few countries not to load the Attitude measure at all in either analysis. It may be 

interesting to understand why the Attitude constructs seemingly does not influence the 

data from the UK as it does in other countries.

United States
Like the several other countries the United States’ data is strongly influenced by 

Anxiety, Attitude and Performance. The United States is also one of the few countries 

to load the Social measures in both the UTUAT+CVPA and UTAUT only analyses. 

This may show that the Social construct is influencing the sample more than in other 

countries.

The United States share the absences of the Effort construct, outside of its initial loading 

on factor 1, with several other counties. This seems unusual for the United States 

especially as Effort poses questions of “ease of use” - an often toted western usability
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principal and one that was rated important by the participants (mean score in Table 6.7). 

Despite this, the construct seems not to help explain the structure of the data for this 

sample.

Country Summary
When analysing the data country by country at least one interesting country grouping 

appears, that of the Social construct. The seemingly strong showing of the Social 

construct in Malaysia and Saudi Arabia in the UTUAT only analysis seems to indicate 

that this construct is highly influential in these two samples. These countries would not 

normally be grouped together in a cultural model, such as Hofstede’s for example, 

although both are predominantly Muslim countries. Likewise the appearance of this 

construct in samples like the Czech Republic, Greece and United States, countries that 

would be thought highly individualistic, is also interesting. As the Social construct asks 

about the influence that opinions and support of others (family, teachers, other staff) 

would have on the participants decisions to use a website it would seem logical that 

highly individualistic countries would not be overly influenced by this construct. As a 

group those countries influenced by the Social construct seem to defy the usually 

cultural assemblage as they include: Czech Republic, Greece, Malaysia, Saudi Arabia 

and the United States.

The appearance of Self-efficacy in the New Zealand and Malay samples also seems to 

cross the usually drawn cultural circles. It would seems logical for the New Zealand 

and United Kingdom samples to share common factors and be influenced by the same 

constructs, as they are so often grouped together as similar in cultural models. But 

instead the only two countries to load this measure do not seem to fit easily. This group 

again appears incongruous in most cultural models.

6.3. Taking the analysis further
Several UTAUT measures and the CVPA seem to influence all the countries sampled 

here. The Anxiety measure is the only one to load for every country with the exception 

of Saudi Arabia, in both analyses (UTAUT only and UTAUT+CVPA). However, 

Anxiety frequently does not load the omnibus factor 1, only doing so in Czech 

Republic, Greece and the United Kingdom. Performance also influence most of the 

countries sampled with the exception of India. Attitude appears frequently as well. The 

Effort, Self-efficacy and Social constructs provide the greatest differences between
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countries, loading factors for some but not for others. These results seem to indicate 

that while the U T A U T  is definitely  w ork ing  across cultures and several o f  its constructs 

are generally  influential in all countries at least three of  its constructs  are subject to 

cultural variance. T he fact that constructs  like Anxiety, Attitude and Perform ance are 

only missing from one or two countries also points to som e cultural variation in what 

particular aspects o f  acceptance  have the m ost impact on decisions in d ifferent cultures.

T o  understand  if the em erg ing  factors do in fact show a cultural d ifference that is 

significant the m eans o f  each U T A U T  measure were com pared  across the nine 

countries. Both the A N O V A  and Kruskal-W allis  analysis o f  variance tests were run on 

the data to see if the d ifferences in means were significant. The K ruskal-W allis  test, 

unlike the A N O V A , does not rely on the assum ption  that the data collec ted  is 

param etric  m aking it a more appropriate  m easure for the sam ple co llected  here (Kirk, 

1990; Gibbons, 1993). The results o f  the U T A U T  Kruskal-W allis  are provided in Table 

6.8 and those for the C V PA  are in Table  6.9. The A N O V A  results for the U T A U T  are 

provided in table 6.10. The d ifferences in means for all the U T A U T ’s m easures  and the 

C V P A  questions were significant in the nine countries sampled. Both the A N O V A  and 

the more conservative K ruskal-W allis  show that the d ifferences betw een  countries  are 

highly significant. H ow ever, the results should  be v iew ed conservatively , as with 

sam ple sizes this large it is not unusual to find that d ifferences are significant. To  more 

clearly  understand where the d ifferences occur and w hat countries  group  toge ther  on 

each m easure a fo llow -up hom ogeneity  o f  variance was run based on the results o f  the 

Kruskal-W allis.

Kruskal-W allis results for UTAUT measures
Performance Effort Attitude Social Self-efficacy Anxiety

Chi-Square 76.25 144.21 189.27 145.22 158.59 174.43
D f 8 8 8 8 8 8
Asym p. Sig. 0.000 0 .000 0.000 0.000 0.000 0.000
Table  6.8: K ruskal-W allis  s ignificance tests for all U T A U T  m easures  across all 9 
countries

Kruskal-W allis results for CVPA
Chi-Square 96.63
D f 8
Asym p. Sig. 0.000
Table  6.9: Significance tests for C V A P
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ANOVA
Sum of Mean
Squares df Square F Sig.

Performance 401.45 8 50.18 7.26 0.000
Effort 1289.72 8 161.22 20.42 0.000
Attitude 1225.00 8 153.12 29.74 0.000
Social 1816.30 8 227.04 21.44 0.000
Self-efficacy 1904.66 8 238.08 25.36 0.000
Anxiety 3140.60 8 392.58 25.63 0.000
CVPA 1621.37 8 202.67 12.33 0.000
Table  6.10 A N O V A  significance tests for all U T A U T
m easures across all 9 countries

T he hom ogeneity  o f  variance results presented in Tables 6 . 11 -6.17 (an “x” in the table 

co lum n denotes that a country  belongs to that grouping) show that there is no clear 

grouping for any o f  the m easures. N one o f  the hom ogeneity  tests provide a c lear  picture 

o f  which countries group together for each o f  the U T A U T  m easures  or for the C V PA . 

Countries often overlap  and appear in two or three groups. However, the sam ple o f  

nine countries used here m ay sim ply  be too limited to gain a c lear insight into how 

countries group together on the U T A U T  m easures. W ithin  the nine country  sam ple 

som e interesting insights do em erge. For exam ple, C zech R epublic  often stands on its 

own, as in the groupings for Attitude, Social and Self-efficacy.

M ore research will need to be done to understand exactly  how or if countries  group  on 

the U TA U T. Especially  as the Kruskal-W allis  groupings do not necessarily  reflect the 

groupings o f  countries based  on em erged  factors. For exam ple  the group o f  M alaysia  

and N ew Z ea land  which w ere the only two countries to load Self-efficacy do em erge  in 

the hom ogeneity  tests as a g roup ing  but with m any other countries. M ore countries  and 

a w ider selection o f  countries from  a single region o f  the w orld  should  be exam ined . It 

is possible that sam ples  o f  m ore countries w ould  yield c learer  groupings.
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Performance
«r,>i|p 1 Group 2 group 3

Czech Republic X

Greece X

India X X

Malaysia X X X

New Zealand X X

Saudi Arabia X X

South Africa X X

United Kingdom X X

United States X

Table  6 . 1 1 H om ogeneity  groups for Perform ance

Effort
group 1 group 2 group 3 group 4

Czech Republic X

Greece X X

India X X

Malaysia X X

New Zealand X X

Saudi Arabia X X

South Africa X X

United
Kingdom X X

United States X

Table  6.12 H om ogeneity  groups for Effort

Attitude
group 1 Group 2 group 3 group 4 group 5

C zech  Republic X

G reece X X

India X X X

M alaysia X X X

N ew  Zealand X X X X

Saudi Arabia X X

South Africa X X X

United  K ingdom X X

U nited  States X

Table  6.13 H om ogeneity  groups for Attitude

149



Social
group 1 group 2 group 3 group 4

Czech Republic X

Greece X X

India X X X

Malaysia X X

New Zealand X X

Saudi Arabia X X

South Africa X X

United Kingdom X

United States X

Table  6.14 H om ogeneity  groups for Social

Self-efficacy
group 1 group? grouip 3 group 4

Czech Republic X

Greece X

India X X

Malaysia X X

New Zealand X X X

Saudi Arabia X X X

South Africa X X X

United Kingdom X

United States X

Table  6.15 H om ogeneity  groups for Self-efficacy

Anxiety
group 1 group 2 group 3

Czech Republic X

Greece X X

India X X

Malaysia X

New Zealand X X

Saudi Arabia X X

South Africa X X

United Kingdom X

United States X

T able  6.16 H om ogeneity  groups for Anxiety
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CVPA
group 1 K"‘"P group 3

Czech Republic X

Greece X X

India X

Malaysia X X X

New Zealand X X X

Saudi Arabia X

South Africa X

United Kingdom X

United States X

Table  6.17 H om ogeneity  groups for C V P A

6.4. Conclusions
The research here clearly  show ed  that the U T A U T  is a cross-culturally  valid  tool and 

that cultural d ifferences do em erge  when com paring  the data from  one country  to 

another. The U T A U T  behaved  as w ould  be expected  from a well validated tool and it 

did so within a culturally  diverse participant sample. The over  all U T A U T  em erges  in 

factor analysis a lm ost com ple te ly  (with the exception o f  Anxiety -  d iscussed  later) on 

factor 1 indicating that it is w ork ing  as a whole. Its individual m easures then appear  in 

pairs on subsequent factors, g rouping  each m easu re ’s questions together. For example, 

in the un-rotated solution, factor 2 em erges with the pairing o f  all the A nxie ty  questions 

and those for Perform ance. Certain o f  U T A U T ’s m easures  did not perform  as well as 

others when the factor solution is un-rotated, for exam ple  in the all countries  analysis, 

the Social m easure does not em erge  with all its questions on one factor but b roken up 

betw een  factors 4, 5 and 6. As d iscussed in C hap ter  6 this is not a lw ays the case. The 

Social measure does em erge  as a whole  for countries like Czech Republic, Greece, 

M alaysia, Saudi A rabia  and the US (A ppendix  H) which appeared  to indicate some 

cultural variance as to w hich U T A U T  m easures most influences the country  samples. 

T he  rotated solution o f  the U T A U T  also shows that the Social measure em erges as a 

factor /  com ponen t and that its questions are w orking together. The rotated solution 

provides six c lear  factors, one for each o f  the U T A U T  m easures used in this research. 

T his  is a s trong indication that the U T A U T  is w orking  on the overall he te rogeneous  

sam ple and that rewording, translation and its application to understanding w ebsite  use 

w ere not detrimental to its validity.
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The UTAUT data was then also analysed to understand if the different factor 

compositions for each country found in the PCA analysis pointed at significant cultural 

differences. The ANOVA and Kruskal-Wallis analysis of variance showed that the 

difference between countries on each of the UTAUT measures were indeed significant. 

However, the large sample sizes gathered for this research mean that these findings 

should be interpreted cautiously. Further, the homogeneity tests performed as post 

analysis for the Kruskal-Wallis results did not provide clear groupings of countries. 

Indeed the findings suggest that much more research is needed to interpret what cultural 

difference will be found using the UTAUT.
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7.1. Introduction
The research completed for this thesis tested the applicability of Hofstede’s cultural 

model to two aspects of HCI: affordance and technology acceptance. As both studies 

completed here showed that Hofstede’s model did not help explain the cultural 

difference in either topic, this thesis opens many avenues for further investigation. The 

thesis also showed that the UTAUT tool works well across the countries sampled here 

and does point to culture difference in technology acceptance. Future work may include 

more detailed studies designed to explore some of the specific findings presented here 

on affordance and technology acceptance. Exploring the broader questions of the 

applicability and validity of other cultural models to other HCI topics may be another 

interesting route. Yet another way of extending this research directly would be to 

conduct similar studies in a broader or different range of countries and with other 

population groups. However, the need for additional research specifically on the use of 

cultural models in HCI is necessary. This chapter discusses the findings presented in 

previous chapters and suggest ways in which these could be expanded upon.

7.2. Specific findings and suggestions for future research
The results of both the affordance and technology acceptance studies confirmed that 

cultural differences do exist in these two HCI areas and that Hofstede’s cultural model 

did not help account for them. The model’s ineffectiveness and the cross-cultural 

differences found cannot be ignored and should be further investigated. Thus, the 

following sections consider the results of each study in terms of possible future work 

that could be undertaken to develop them further.

7.2.1. Affordance
The findings of the affordance study, presented in Chapter 3, showed that cultural 

differences exist in people’s perceptions of how things should work. The study looked 

at two cultures, the United Kingdom and the United States, and how they perceived 

three objects: light switches, dials and cooker hobs. Significant cultural differences were 

found between the United Kingdom and the United States in the perception of light 

switches. The two populations had differing views on which state represented ON and 

which represented OFF. The US and UK populations differed significantly from three 

other cultures (Algerian, Flemish and Moroccan) provided by Bailey (1996; 1982) in the 

perception of whether a knob should be turned clockwise or counter-clockwise to
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accomplish a certain position for a dial. The final affordance question dealt with cooker 

hobs and found no differences in the way that US and UK populations perceived the 

controls should be mapped to the hobs. The overall results are particularly interesting 

because they illustrate in a simple study how affordance perceptions could vary from 

culture to culture.

The study, however, tested a limited set of objects (only three) and within a limited 

country sample (the United Kingdom and the United States). While the analysis also 

considered previous data reported by Bailey (1996; 1982) for three additional countries, 

this is still a narrow sample. The work presented here could be easily extended to 

encompass a larger country sample and include different age groups than the university 

student population used here.

Investigations expanding on cultural difference in affordance could ask how the 

differences found here affect interface design, use and acceptance. For example, 

Chapter 3 included a discussion on what affordance difference might be found if 

countries with wide variation on Hofstede’s dimensions were used in the cooker hob 

experiment. No difference in mappings or affordances was found between the UK and 

US populations used here on the Hob and dial experiment but that is not to say that such 

difference don’t exist among other populations. This is especially true as differences 

were found in these two populations in the mappings of light switches. Adding more 

countries to such a study is one of the many possible continuations of the affordance 

research presented here but any investigation that broadened the number of countries 

and the devices tested would add to the knowledge gained in this thesis.

If affordance differences strongly influence the way in which different cultures 

understand and use interfaces, as the findings presented here suggest, then future work 

can consider the best ways to deal with this in the design process. If cultural models 

such as Hofstede’s cannot aid in the understanding of these difference then can other 

cultural models? Finding and providing tools and methods by which cultural difference 

in affordance could be taken into account during design would provide benefits to 

designers and be a practical way of moving affordance research forward. Exploring 

ways with which to ensure that designs built in one cultural setting were acceptable and 

usable to other cultures and took into consideration affordance differences would 

likewise make for interesting research. Honold (2000) suggests that Activity Theory
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may provide a good framework for such studies especially those that investigate cultural 

variance. Future research could then use an Activity Theory methodology to approach 

studying cross-cultural affordance and expand upon the work done here.

Aside from affordance, other aspects of HCI on the lower end of cultural influence (Ito 

& Nakakoji, 1996) should also be considered cross-culturally. This includes analysing 

those aspects of interaction at the listening mode level of Ito and Nakakoji’s cultural 

influence model. It may be the case that Hofstede’s cultural model can help explain 

other aspects of interaction at the listening mode level. It is also possible that other 

models of culture, such as those of Hall or Trompenaars, would be better at explaining 

the cross-cultural differences found at this level of HCI. These avenues of research 

could each be pursued at some length in their own right. Findings in this area would 

increase the knowledge and understanding of what differences exist at the low end of 

cultural influence and how existing cultural models can help HCI researchers and 

practitioners understand and account for them.

Finding that cultural differences at the low end of Ito and Nakakoji’s (1996) were not 

explained by Hofstede’s cultural model this work moved on to explore the higher end of 

cultural influence, in the form of technology acceptance. The resulting analysis of 

Hofstede’s Value Survey Module (VSM) along with data from a technology acceptance 

model showed concerning and unexpected results. These results lead to further and 

more in depth analysis of the VSM.

7.2.2. Further examination of the VSM
The results reported here for Hofstede’s VSM call for more and deeper investigation of 

its validity and its applicability. While the model may provide the HCI community with 

a language by which to discuss culture it should not be depended on to explain cultural 

difference in terms of actual measurements on the scales provided by Hofstede. A more 

significant understanding of Hofstede’s cultural model, as measured by the VSM, is 

merited based solely on its popularity and wide application to understanding cultural 

differences in a broad range of fields (Baskerville, 2003; Spndergaard, 1994). Firstly the 

results previously reported by Kruger and Roodt (2003) and Spector, Cooper, and 

Sparks (2001) had likewise cast some concern on the validity of Hofstede’s model. 

Despite these findings the model was and is still frequently applied in many fields, 

including HCI. Secondly, the overall use of Hofstede’s model in HCI has never fully
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been investigated. Two topics (affordance and technology acceptance) were covered 

here, leaving large areas open to further research.

The results of the VSM analysis completed in this research were not promising overall, 

casting doubt as to its usefulness to the field and its overall validity. The possibility of 

an order effect (detailed in chapter 5) which was found in the VSM data collected for 

this research is concerning. The studies conducted here did not set out to validate or 

confirm the VSM and so cannot rule out that the order effect seen was an artefact of the 

way the questionnaire was presented to participants. This is an important research topic 

to examine in greater detail. Hofstede’s model and his country rankings are so often 

applied it is vital to determine if his model is indeed measuring aspects of culture and if 

so what these aspects are. Using the original data gathered by Hofstede, if possible, and 

any more recently collected data sets to allay any concerns of order effect would 

provide researchers in many fields some assurance that the model was working. It 

would also allow for deeper examination of what benefit the VSM does provide and 

whether it measures aspects of culture.

In addition to the order effect, the unexpected and disappointing lack of validity, on the 

VSM may have been caused by the participant sample itself as suggested in Chapter 5 

or some other aspect of the studies conducted. Other researchers should examine the 

VSM questionnaire with other types of participants. It is possible that the VSM’s poor 

performance was caused by the relative youth and lack of professional experience of the 

university student population used here. It is also possible that the order effect noted 

was caused by the insertion of the extra line of direction before question 13 in the VSM 

questionnaire. It would be beneficial to many fields, including HCI, to examine the 

Hofstede model with different participants in different countries and at different age 

groups. Another possibility is to use a non-altered VSM and compare its results to those 

gathered here for validity and order affect. Any data that could assure the research 

community that this highly utilised model is valid and dependable would be valuable.

A model, such as Hofstede’s, which aims to measure and explain culture should be 

applicable to wide range of ages, educations and other populations within a country. 

The model should be strong enough to be used with a diverse and heterogeneous 

sample, which Hofstede’s model may not be. It must be said, however, that his cultural 

model has provided researchers outside the field of Anthropology a means by which to
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describe and speak about culture. His model has been widely used and often cited 

answer to Hall’s (1989, 1990) call for an operational explanation of culture which could 

be used by non-specialists. Because of the broad and continued application of 

Hofstede’s model and his country scores (Spndergaard, 1994; Baskerville, 2003) the 

lack of validity has meaningful repercussions and must be examined more thoroughly.

7.2.3. Further research with the UTAUT
The research here validated the UTAUT tool cross-culturally and showed that cultural 

differences do emerge between countries. The homogeneity tests performed as post 

analysis for the Kruskal-Wallis results were not conclusive and did not provide clear 

groupings of countries. These findings suggest that much more research is needed to 

interpret what cultural difference will be found using the UTAUT. Also beyond the 

scope of this work to explore if cultural differences do indeed affect how particular 

technologies are accepted and used in different countries. This research also did not 

explore the predictive nature of the UTUAT and cannot say if it would be as effective in 

other countries as it is in the United States where it was originally validated (Venkatesh 

et al., 2003). It would be interesting to follow-up the research conducted here with a 

deeper investigation of the UTAUT’s measures as they influence the acceptance of a 

particular technology product from one culture to another and to evaluate its predictive 

power. The research would need to assure that samples be balanced in terms of access 

to the technology in question and issues of price, infrastructure and availability must be 

accounted for. Research like this can provide further insight into how and if culture 

influences the uptake of technology. It can in turn inform the presentation as well as the 

design of technologies for different audiences.

Work of this kind was done for final year projects of students at the Czech Technical 

University in Prague under the supervision of the author (Kravjansky & Surab, 2006). 

The students conducted a small scale study using the Czech language version of the 

UTAUT questionnaire. They found that the tool was useful in understanding why 

Czech users chose a particular portal or search site over others, such as Google, but also 

that some of the questions were confusing to users who did not have a technical 

background. The findings are a good preliminary indicator that the UTAUT tool will 

prove useful in gaining some insight into patterns of use for specific sites and specific 

technologies but may need to be more carefully worded for non-technical users.
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Likewise it seems to indicate that the UTAUT should be useful in its intended predictive 

capacity in other cultures.

Further research with the tool should be conducted in different countries to those used 

here including countries that are just developing their internet and web presence. As 

discussed in Chapter 4 the “Facilitating conditions” measure was taken off the UTAUT 

because its questions were not appropriate for the populations being sampled and topic 

being queried in this research. However, in the developing world such questions may be 

of paramount importance. A trip to Kenya in 2006, taken by the researcher, brought the 

importance of the “Facilitating Conditions” question into sharp clarity. The University 

of Nairobi is well wired and internet cafes exist even in small villages. However, the 

infrastructure does not allow for the high speed connections necessary for so many 

websites to be used easily or effectively. For example, loading a page from Yahoo 

email can take several minutes. Trying to complete a fairly common task such as online 

flight check-in can become completely impossible as pages time out before they have a 

chance to load. While the populations used for this research did not have these issues, 

as all the participants attended well equipped universities and were regular internet 

users, this cannot be said of the rest of the population in some of the countries sampled.

“Facilitating Conditions” may indeed be one of the key factors in the decision to use 

certain sites in areas where users must depend on slow connections. The organisation 

Aptivate (http://www.aptivate.org) helps create websites suited for low bandwidth 

access. In doing volunteer work with this organisation the researcher has been 

privileged to observe first hand the difficulties inherent in designing sites that are 

appropriate for use around the world. Much of the developing world does not have the 

bandwidth and the infrastructure in place to easily view websites that we take for 

granted. On the other hand users in the developed world expect a certain amount of 

visual and graphic design and the inclusion of certain features in the websites they use. 

Adding visuals and graphic design elements increases the bandwidth necessary to view 

the site. So while “Facilitating Conditions” such as resources, knowledge and system 

compatibility may not be a factor for the developed world using websites they may be 

for the developing world. Future research into the issues inherent in designing websites 

that are suitable for the low bandwidth reality of the developing world could consider 

the “Facilitating Conditions” measure of the UTAUT in detail.

159



7.2.4. Investigating the link between aesthetics and anxiety
The link between the aesthetic measure and the UTAUT Anxiety measure was first 

noted in the analysis of all the data described in Chapter 5. The aesthetic measure was 

taken from the Centrality of Visual Product Aesthetics (CVPA) questionnaire (Bloch, 

Brunei, & Arnold, 2003). The questions used from the CVPA and those of the Anxiety 

measure loaded together in the factor analysis completed for all the data collected (all 

countries together) and for the India, Malaysia, New Zealand and South Africa 

individually. The relationship was described in Chapter 6. As the reported anxiety 

towards using new websites decreases so does the reported importance placed on the 

visual aesthetics of a website. This trend repeats in every country except South Africa 

where the importance placed on aesthetic does not decrease along with anxiety.

This is an interesting pattern to explore in more detail. Is it that as users become more 

accustomed to using websites and therefore less anxious about using new sites they are 

less concerned with the visual aesthetics of the site? It is also interesting to further 

investigate why South Africa was an exception to this pattern and to test other countries 

to see if this exception occurs elsewhere. The trend can be explored in greater depth in 

several ways. Outside of investigating more and different countries it may be possible to 

find this same trend between novice and expert users in one country. For example, are 

novice users focusing on the aesthetic appeal of a website to give them more 

confidence? Or, is it that countries like South Africa, which are still at relatively low 

levels of internet use, are sensitised to website design and therefore more particular 

about aesthetics? If this pattern of lower anxiety and lower importance placed on 

aesthetics proves to be an artifact of people’s comfort with website use its effects on 

acceptance and use would need to be investigated in much greater detail. There is also a 

possibility that the relationship hinted at here between anxiety towards new websites 

and visual aesthetics doesn’t exist. Future research would need to investigate the true 

nature of the relationship between the importance placed on aesthetics and the levels of 

anxiety towards using novel websites. It may be that the pattern found here was 

somehow an artefact of the participants or countries sampled or even of the UTAUT and 

CVPA tools being used together.

As the Anxiety measure also emerges on its own in the un-rotated factor analysis 

solution when the UTAUT data is considered without the CVPA questions, more
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detailed research is needed on any relationship that emerges between Anxiety and other 

factors. Likewise the reasons that Anxiety emerges on its own, often not loading the 

omnibus first factor in the un-rotated factor solutions, as in the case for the entire data 

s e t , would need to be more closely scrutinised. In three countries, the Czech Republic, 

Greece and the United Kingdom (see appendix I) Anxiety emerges on factor 1 with all 

other UTAUT measures. In all other countries it does not. Anxiety does emerge a 

strong factor on its own in the rotated solution for the whole sample, as do all the other 

UTAUT measures. In taking this research further more countries would need to be 

examined and more detail would need to be gathered about why Anxiety behaves as it 

does in the un-rotated solution. It could be that in post-hoc analysis of their decisions 

and behaviours participants in certain countries overestimate their anxiety towards the 

use of new websites. Anxiety may simply be a stronger variable than others on the 

UTAUT and so emerges outside the omnibus factor 1 because it has greater influence 

over the sample. It may also emerge on the omnibus factors in some countries instead of 

others because it has a weaker influence or because the tool as a whole works better in 

some countries than in others.

7.2.5. Extending the UTAUT
It is not just the behaviour of the Anxiety measure but the overall performance of the 

UTAUT cross-culturally which needs further examination. While this work is a strong 

indication that the UTAUT is indeed working cross-culturally there is no reason to 

believe that its measures and question are the only ones to ask. Likewise, the UTAUT 

was modified here to ask about past decisions and past behaviour. This was an 

extension of its original scope and could arguably have influenced its behaviour in 

unforeseen ways. The UTAUT was not intended to examine general use patterns, or 

necessarily to be given just post-hoc. The tool is intended as a predictor of acceptance 

and is given at the beginning stages of use of a new technology. However, as shown 

here it does still perform when being applied post-hoc and does seem to measure 

general trends in acceptance even across cultures. This novel application of the 

UTAUT could be researched in much greater depth and indeed may reveal why the 

Anxiety measure stands out from the other measures. The overall tool is indeed working 

across the cultures sampled here. Appendix I provides the UTAUT component matrices 

for each individual country and also shows that the tool is working. Significantly more 

work in this area is possible and indeed more recent research has looked at the influence

161



)

culture has on particular aspects of acceptance (Bandyopadhyay & Fraccastoro, 2007). 

Researchers have also sought for ways to extend the UTAUT and technology 

acceptance models in general to include weights for cultural differences (Fife & Pereira, 

2005).

7.2.6. Further analysis of the data
A large amount of data was collected for this thesis. In all 1572 questionnaires were 

collected, 123 of these were either incomplete or contained suspect data and were 

discarded. A further 286 were put aside and not used in this thesis because they were 

from non-native respondents. This included students on exchange or simply studying 

abroad and students who had been partially educated outside the country where they 

were residing. The 286 questionnaires could be used for other analysis or even to 

extend the analysis already completed here. Many of these non-native questionnaires 

came from Asian countries such as China, Taiwan, Vietnam, India and Pakistan. One 

possibility is to use these questionnaires as a control group and compare them to similar 

aged populations still residing in their native countries. For example, it may be possible 

to compare Chinese students studying abroad to Chinese students studying in 

universities in China and explore if any differences emerge between the two groups on 

the UTAUT.

Another set of data that was scarcely used in this thesis, the answers to the more 

qualitative questions about the websites participants used and what they used them for, 

is available for further analysis. This data could offer a rich insight into website usage 

patterns across cultures. For example, if a similar set of data were to be collected with 

several years gap in between the two sets, they could be compared for changes in the 

patterns of use. A time series or longitudinal analysis of this sort could provide 

interesting insight into the growth and decline of website use in different countries.

7.3. General avenues for expanding this work
The nine countries that were used in the final analysis are a tiny proportion of countries 

in the world. Likewise the two studies conducted for this thesis represent a small subset 

of all the possible topics to cover in HCI. Different participant groups, different 

educational levels and different ages could provide different insights. Hofstede’s 

cultural model is only one of many available to HCI practitioners and other cultural 

models should be explored.
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7.3.1. Expanding this work and beyond
The most straight forward way to expand on this research is to simply add more 

countries to the existing analysis. The sample used here attempted to get the widest 

representation possible but was limited in scope to those countries where contacts and 

collaborators could be found. Unfortunately it was not possible to obtain collaboration 

from countries representing Central or South America so they were not included. The 

French and Dutch samples were too small to use in the analysis conducted here so 

Western and Northern Europe were also missing from the analysis. Only South Africa 

represented the entire, diverse continent of Africa. No Confucian influenced Asian 

country was represented. The list of possible additions is therefore vast and any 

addition would enhance the understanding of cross-cultural HCI. For example, 

exploring affordance in a non-western, or possibly a developing country, may prove 

extremely insightful. Gaining a further understanding of where the UTAUT can be used, 

validating it in more countries, would also help the HCI community.

The completed research explored only two topics, affordance and technology 

acceptance; two extremes of Ito and Nakakoji’s (1996) cultural influence spectrum. 

Future work could also explore those topics that would be located more towards the 

middle of the spectrum. For example a single measure of the UTAUT, such as Anxiety, 

could be explored across cultures. This could be done with reference to Hofstede’s 

cultural model and may provide different insight into how or indeed if Hofstede’s model 

can at all be applied in HCI.

Studies similar to those completed here could also be carried not just with different HCI 

topics but also different participant samples. The range of HCI topics to choose from is 

vast and many standard measurement tools used in the field have yet to be validated in 

non-westem and non-English speaking cultures. Validating any of these tools cross- 

culturally would make a contribution to the field. Using a different participant 

demographic or a broader one would make the findings more generalisable. As only 

students were used in this research the results obtained here cannot be blithely 

generalised to the wider society.

7.3.2. Cultural Models in HCI
Hofstede’s model is only one of several models used in HCI. Others, those of Hall, 

Trompenaars and Nisbett have also been applied. While Nisbett does not, in effect,
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provide an operational model the others do. There is no reason to presuppose that the 

models of Hall and Trompenaars are not valid or applicable to HCI. An investigation 

into the validity and applicability of other cultural models may provide the community 

with a definitive answer as to which models work.

A much broader question that may need to be posed is whether Hall’s call for an 

operational model is at all feasible. It is possible that operational models of culture will 

simply not work in all situations and in all fields of study where they are wanted. Is it 

always best to do localised testing and localised designs and not depend on cultural 

models to help design outside a particular cultural milieu? It may prove that the HCI 

community has to build a core knowledge of culture instead of attempting to rely on 

models of culture. If other models of culture prove inapplicable to the field of HCI then 

the design and research community will need to consider other options for cross-cultural 

work.

7.4. Conclusion
The work detailed in this thesis has contributed to the field of HCI in several ways. It 

has shown that cultural differences do exist and can be documented in the area of 

affordance. However, the results did not support the effectiveness of the Hofstede's 

cultural model in explaining the differences found in affordance. The thesis has also 

show that the UTAUT model works well cross-culturally. In addition, it has 

demonstrated that while it is not possible to use Hofstede’s model to account for cross- 

cultural difference in technology acceptance it may be possible to use the UTAUT 

model to explore these differences. Moreover, the applicability and, indeed, the overall 

validity of the Hofstede's model in the HCI field has been cast into further doubt by the 

reported results.

The value of this research is that it broadens and deepens the understanding of the issues 

facing the HCI community, especially those members who undertake work in cultures 

other than their own. This thesis is not an exhaustive consideration of cultural models in 

HCI and, as detailed in this chapter, future research can build on the work presented 

here in many ways.
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8. Appendix A: Affordance questionnaire
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Informed Consent Information for the Perceived Affordance Project

The study in which you are being asked to take part is on the topic of perceived 
affordance. It is being conducted by Lidia Oshlyansky of University College London 
Interaction Center. The general purpose of this study is to gain a better understanding of 
some of the factor contributing to perceived affordance. This study is both anonymous 
and confidential, you will not be asked to return a signed informed consent form along 
with your questionnaire, as is normally required in studies of this type. Instead, return of 
your completed questionnaire will be taken as indication of your consent to participate. 
This consent form is for your records, it includes contact information should you wish 
to communicate with the researcher(s) at a later time. Please also note that:

1. Your participation in the study is fully voluntary. You have the right not to 
participate, and you will not be penalized for this in any way.

2. All information you provide in this study is anonymous, and will be kept strictly 
confidential. Any report of the study will not identify you personally in any way.

3. There is no real benefit or risk to participating in this study. The time needed for this 
study is minimal and the user may at any time choose to end the test if they feel time is 
a factor.

4. At the completion of the study, you will be given an explanation of the research and 
scientific impact of the study. If you wish further information on the outcomes of the 
study you may contact the researcher(s) via the email provided below.

5. Although the length of time it takes different people to fill out the questionnaire will 
vary depending on the different experiences, most people should be able to complete it 
in 10-20 minutes.

6. By returning your questionnaire, you certify that you are 18 years of age or older and 
that you have given consent for it to be used by the researcher(s) in the current study.

If you have any questions, please feel free to ask them. If you desire more information 
in the future regarding your participation in the study, feel free to contact the 
researcher(s) at the following email address: lidiaosh@yahoo.com.

My signature below affirms that I have read and agree with the above prior to 
participation and that you agree to participate in this study. This document is for your 
records, please detach it before handing in the rest of the questionnaire.

N am e________________________________________ D ate______________________
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For the light switch pictured below, which is in the "ON" position and which is in the
"OFF" position? Please mark each picture with e ither "ON" or "OFF".
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For the light switch pictured below, which is in the "ON" position and which is in the
"OFF" position? Please mark each picture with e ither "ON" or "OFF".
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On this cooker  / stove top you decide which knob  controls which hob ring. E ither  by 
labelling or d raw ing  arrows please decide which knob you w ould  have control which 
hob ring.
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On this cooker  / stove top you decide which knob  controls which hob ring. E ither  by 
labelling or d raw ing  arrows please decide which knob you w ould  have control which 
hob ring.
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The black circle is a knob which controls the dial next to it. Please indicate which way
you would turn the knob, clockwise (C) or counter-clockwise (CC) to move the dial in
the direction stated.

Move the dial down

C ___________

CC __________
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The black circle is a knob which controls the dial next to it. Please indicate which way
you would turn the knob, clockwise (C) or counter-clockwise (CC) to move the dial in
the direction stated.

Move the dial up

172



The black circle is a knob which controls the dial next to it. Please indicate which way
you would turn the knob, clockwise (C) or counter-clockwise (CC) to move the dial in
the direction stated.

Move the dial right

C ___________

CC _________
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The black circle is a knob which controls the dial next to it. Please indicate which way
you would turn the knob, clockwise (C) or counter-clockwise (CC) to move the dial in
the direction stated.

Move the dial left

C ___________

CC __________

I
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The study you just completed is a precursory look at how people conceptualize the way 
that things should work and the affordance of everyday Western objects.

Affordance is a concept most notably adapted by Donald Norman from Psychology. It 
can be summed up as: those properties of an object that can be perceived and give an 
idea of how the object can be used by the user. For a more detailed explanation please 
see Donald Norman’s article on affordance found at: 
http://www.jnd.org/dn.mss/affordances-interactions.html.

This research specifically looks at the possible affects of culture and exposure to other 
cultures on how we think things should work. The following questions will ask you 
about your own cultural history and your knowledge of the principle of affordance.

175



Post-study Questionnaire 

Date:

Gender:

Age:

1. Highest Level of education? □ Secondary / High School □ B.S. □ Graduate

2. Country of residence? _____________________________________________________

3. How many years have you lived in the above country? __________________________

4. Country of Citizenship if different from country in question 2 ? ____________________

5. Do you speak any language other than English in your home? Yes / No
6. If you answered “Yes” to question 5 please list the languages. _____________________

7. How often do you travel out of the country where you live? ______________________

8. How familiar are you with the concept of “affordance?”
Very Familiar Somewhat Familiar with the No familiarity at

Familiar term but not the all.
concept

9. Have you ever read Donald Norman’s book “The Design of Everyday Things” or any other 
books which talk about Affordance? Yes / No

10. Please share any other thoughts or comments you may have regarding this study.
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Appendix B: Affordance data sample
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10. Appendix C: Original VSM, UTAUT and CVPA 
questionnaires.
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VSM - Original version

Please think of an ideal job -  disregarding your present job, if you have one. In 
choosing an ideal job, how important would it be to you to ... (please circle one answer 
for each question):

1. Have sufficient time left for your personal or family life?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No 
Importance

2. Have good physical working conditions (good ventilation and lighting, adequate 
work space etc)?

1. Of Utmost 2. Very 3. Of Moderate 4. Of Little 5. Of Very Little
Importance Important Importance Importance or No

Importance

3. Have a good working relationship with your direct supervisor?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No 
Importance

4. Have security of employment? 
1. Of Utmost 2. Very
Importance Important

3. Of Moderate 
Importance

4. Of Little 
Importance

5. Of Very Little 
or No 
Importance

5. Work with people who cooperate well with one another?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No 
Importance

6. Be consulted by your director supervisor in his/her decisions?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No
Importance

7. Have an opportunity for advancement to higher level jobs?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No 
Importance

Have an element of variety and adventure in the job?
1. Of Utmost 2. Very 3. Of Moderate 4. Of Little
Importance Important Importance Importance

5. Of Very Little 
or No 
Importance

181



In your private life, how important is each of the following to you (please circle one 
answer for each question):

9. Personal steadiness and stability 
1. Of Utmost 2. Very
Importance Important

10. Thrift
1. Of Utmost 
Importance

2. Very 
Important

11. Persistence (perseverance) 
1. Of Utmost 2. Very 
Importance Important

12. Respect for tradition 
1. Of Utmost 2. Very
Importance Important

3. Of Moderate 4. Of Little 
Importance Importance

3. Of Moderate 4. Of Little 
Importance Importance

3. Of Moderate 4. Of Little 
Importance Importance

3. Of Moderate 4. Of Little 
Importance Importance

5. Of Very Little 
or No
Importance

5. Of Very Little 
or No 
Importance

5. Of Very Little 
or No
Importance

5. Of Very Little 
or No 
Importance

13. How Often do you feel tense at work?
1. Never 2. Seldom 3. Sometimes 4. Usually 5. Always

14. How frequently, in your experience, are subordinates afraid to express disagreement 
with their superiors?

l.V ery 2. Seldom 3. Sometimes 4. Frequently 5. Very
Seldom Frequently

How much do you agree or disagree with each of the following statements? (please 
circle one answer for each question)

15. Most people can be trusted.
1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree

16. One can be a good manager without having precise answers to most questions that 
subordinates may raise about their work.

1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree

17. An organizational structure in which certain subordinates have two bosses should be 
avoided at all costs

1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree
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18. Competition between employees usually does more harm than good
1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree

19. A company’s or organization’s rules should not be broken -  not even when the 
employee thinks it is in the company’s best interest

1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree

20. When people have failed in life it is often their own fault
1. Strongly 2. Agree 3. Undecided 4. Disagree 5. Strongly
Agree Disagree
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UTAUT -  Original Version

1 .1 would find the system useful in my job.
2. Using the system enables me to accomplish tasks more quickly
3. Using the system increases my productivity.
4. If I use the system, I will increase my chances of getting a raise.

5. My interaction with the system would be clear and understandable.
6. It would be easy for me to become skilful at using the system.
7. I would find the system easy to use.
8. Learning to operate the system is easy for me.

9. Using the system is a bad/good idea.
10. The system makes work more interesting.
11. Working with the system is fun.
12 .1 like working with the system.

13. People who influence my behaviour think I should use the system.
14. People who are important to me think that I should use the system.
15. The senior management of this business has been helpful in the use of the system.
16. In general, the organization has supported the use of the system.

17.1 have the resources necessary to use the system.
18.1 have the knowledge necessary to use the system.
19. The system is not compatible with other systems I use.
20. A specific person (or group) is available for assistance with system difficulties.

21.1 have the resources necessary to use the system.
2 2 .1 have the knowledge necessary to use the system.
23. The system is not compatible with other systems I use.
24. A specific person (or group) is available for assistance with system difficulties.

I could complete a job or task using the system .....
25. If there was no one around to tell me what to do as I go
26. If I could call someone for help if I got stuck.
27. If I had a lot of time to complete the job for which the software was provided.
28. If I had just the built in help facility for assistance.

2 9 .1 feel apprehensive about using the system.
30. It scares me to think that I could lose a lot of information using the system by hitting 
the wrong key.
31.1 hesitate to use the system for fear of making mistakes I cannot correct.
32. The system is somewhat intimidating to me.

3 3 .1 intend to use the system in the next <n> months.
3 4 .1 predict I would use the system in the next <n> months.
3 5 .1 plan to use the system in the next <n> months.
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CVPA -  Original Version

1. Owning products that have superior designs makes me feel good about myself.
2 .1 enjoy seeing displays of products that have superior designs.
3. A product’s design is a source of pleasure for me.
4. Beautiful product designs our make world a better place to live.

5. Being able to see subtle differences in product design is one skill that I have 
developed over time.
6 .1 see things in a product’s design that other people tend to pass over.
7 .1 have the ability to imagine how a product will fit in with designs of other things I 
already own.
8 .1 have a pretty good idea of what makes one product look better than its competitors.

9. Sometimes the way a product looks seems to reach out and grab me.
10. If a product’s design really “speaks” to me, I feel that I must buy it.
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11. Appendix D: Technology acceptance pilot 
questionnaires and interview questions
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Appendix E: Summary of pilot data



ibji

1

2

3

4

5

6

7

8

9

10

11

pemograph ic Data

country country 
gender age ed edl ed2

m 35 3 USA USA

f 32 3 UK UK

Saudi Saudi
f 28 3 Arabia Arabia

f 39 3 .M.?!?/5.'® .Malaysia

m 30 2 France France

f 24 3 England Oman

f 49 3 India India

years
live lived citizen natnlty

UK 1.5 USA USA

UK 32 UK UK

Saudi Saudi
UK 0.33 Arabia Arabia

UK 2 Malaysia Malaysia

UK 1 France France
British /

England 15 UK Oman

UK 1 India Indian

m 28 3
Hong
Kong

Hong 
Kong 

and UK

m 29 2 USA Greece

m 26 3 China China

New New
f 28 3 Zealand Zealand

Hong
Kong

UK 11.5 UK and UK

UK 1
USA,

Greece Greek

UK 4 China China

UK 2

New
Zealand,

British

New
Zealand,

British
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Post test interview summary 
Subject Interview summary 
subject 1 VSM

Unclear if I am still thinking about an ideal job or a current job. Because its not 
clear that there is a transition, are the questions regarding my work now or my 
imagined work.

Acceptance
"It scares me to think...." it might bother me, distress or annoy me. Scares is too 
strong maybe concerns, of annoys or frustrates etc

CVPA
You were laughing at the "Beautifully designed websites make the world a better 
place", do you think that question is just silly? Well I think anyone who would 
hold that opinion must just be mad. Its just really funny, it’s a hyperbole, food 
aide makes the world a better place, medical advances make the world a better 
place etc etc

Websites chosen because o f ...
depends on context but simplicity, accuracy of the results, and attractive too. 
Value wins over attractiveness, cost over attractiveness, confusing design 
hinders my acceptance.

Specific features you look for before using a website
not really I just have to get what I want out of it. Does it do what I need it to do, 
I'm utilitarian about it.

subject 2 VSM
on the front page (VSM in your private life...) what does it mean personal 
steadiness and stability - how important is personal steadiness and stability. Its 
difficult to give an answer without context. But thinking in general I guess... 
There is no context they are to abstracted so its difficult to answer. By saying "in 
your personal life" it makes it hard to answer because its like it gives you a 
context but then doesn't. If it just said in general it would almost be easier.

Acceptance
"I have a built in help facility" seems a strange way to say it. Shouldn't it say the 
"website has" or "there is"

CVPA
seemed to be a jumble of questionnaires. You could have something at the 
beginning to tell people to expect two different questionnaires because otherwise 
its confusing. You could make them look different so that people knew to expect 
two questionnaires

Websites chosen because o f ...
habit, fit for purpose, if the first choice couldn't complete my goal I would go to 
the next
searched for something and the site came up on top

Specific features you look for before using a website
sometimes I'm restricted by what I can use, for example I can only use my 
bank's site for banking.
if I don't know where to find something then I search on that item and then go to 
the website that lists it
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subject 3 VSM
"thrift" was difficult to understand 
"persistence" the context is not understandable

Acceptance
some of the questions on the acceptance questionnaire weren't all stated the 
same way so it was hard sometimes to understand
I used the websites I use as a model to answer the questions. The websites I 
put on the first page, so the answers were dependent on the websites I use 
"the website would increase my chances of getting a raise" wasn't very clear to 
me
"using the site would increase my productivity..." I wasn't sure if you would 
understand what I meant with my answers. Of course its important that it 
increases my productivity, I am using it because it should help me. So you pu t

"extremely important there because you wouldn't use it unless it m ade you m ore productive. 

Exactly, that's it.

As apposed to the question "university staff would be helpful in supporting the use o f ...."  where you  
put "totally unimportant" because it doesn't m atter to you if they are supportive or not as long as the 

site is useful to you?" yes that is exactly it. I just want it to be useful and help me. So  
actually you have answ ered the questions the way they were m eant to be

CVPA 

Websites chosen because o f ...
as long as it works, does it do what I want and give me the info I need, serves its 
purpose
habit, search for new ones

Specific features you look for before using a website
doesn't matter if its pretty but if its clear or not
depends on the what I am doing at the time. I will look to make sure it is helpful 
now, I may not use the sites again in 3 years but it provides for some purpose 
now

subject 4 VSM
I've never seen the questions before so I thought they weren't related to the 
other questionnaires. Need better directions to tell you that there are 2 different 
questionnaires because there is a change of theme that isn't clear, 
these questions were unfamiliar to me so they took more time I had to think 
about them
some words are difficult to interpret but hopefully translation would help 

Acceptance
in order to answer these I would visualise particular websites and answer the 
questions. Is that good I wasn't sure if that was what you wanted. Sometimes I 
would picture something very formal where for the rest I may think of pages like 
the ones I used when I was travelling for questions like "Beautifully designed 
websites make the world a better place." so sometimes I would use formal 
websites and sometimes I would think of sites that I use for less formal things

CVPA
"Speaks" to me what does that mean. Does that mean "interests me" does it 
mean "attracts my attention" "is it meaning that... interest me?" Real its attracts 
my attention is what you meant, yes?"

Websites chosen because o f ...
I want something that fits into one screen and prints, so it’s the design. I prefer
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sites designed which lets you get what you see
not too many graphics they slow down page download, its ok to be simple, I want 
the information

Specific features you look for before using a website
information is very important
colour and all those other things are important but they would be secondary

subject 5 VSM
Problem with some wording. May be solved by translation 
"Thrift" basically was difficult

Acceptance
This section was difficult, I imagined websites I use every day for work. I was 
not sure if I should imagine if I should think of sites I use for work or not, so I 
thought of sites I use for work. And I am not a student so I tried to image this as 
well because I don't have the experience of a student.

CVPA
"can it change the world" the design of a website can change the world - well 
there seems no point

Websites chosen because o f ...
clarity of the information I'm looking for. For example I use one really good 
French website I use for video game news, the clarity of the website means I can 
automatically see the latest news. And it allows people to make comments on 
the news so I can read those as well. I use other websites as well for example 
American website and there is a big difference because they are usually kind of 
a mess.

Specific features you look for before using a website
Must be easy to find information that is the first criteria, even if its pretty ugly I 
don't care.
I always select 2 - 3 of the same kind because maybe one wont have the info I 
am looking for but my favourite will be the more clear website 
The one with options I appreciate, like user comments section, or content like 
trailers for movies
also who are the people who write or do the website, I want to feel a connection, 
for example there is a news site that has journalists comments on it, like a blog 
and I really like that.

subject 6 VSM
"thrift" wasn't a 100% sure what the definition was. Would it be helpful to put 
"personal economy" in parenthesise after thrift? Yes I think that would help - 
"Thrift I wasn't 100% sure what it meant."
"perseverance" was a bit hard to understand but then I read the statement above 
(in your personal life) and then it made more sense

Acceptance
yeah I guess there are 2 or 3 types of website you go to some just for 
enjoyment, some for just information .... Some have immediate impact on work, 
some just to see where you just float around to see what happens.... So some of 
the answers you could answer differently depending on if you use things every 
day or if its just something I use then I wouldn't expect things like support 
depends on context of use

205



CVPA
"beautifully designed website make the world a better ...."I guess it’s a question 
that asks about how strongly you feel about good design... but it seems kind of 
well you know the world existed without websites. I guess it’s a good way to find 
out how strongly you feel."

Websites chosen because o f ...
Respect, and like BBC I use it because I have respect for it I've always used it 
and there is radio and tv etc. 
reliable like Google
for website that give you information its good when they change so you know 
there will be something new when you go back to them 
quality of information, well written etc
connection to other sites, so if I know if it’s a good resource to find other sites

Specific features you look for before using a website
I think it takes more than once. If I see one I like I'll go back to it to see if I can 
repeat the rewarding or interesting experience

subject 7 VSM
the transition between the private life and the "how often do you feel tense at 
work" is unclear. Maybe you could put a sentence in there that says "in your 
work life" or something "maybe you can put something here that says 'in our 
work life'." pointing at section of vsm

Acceptance
the directions were difficult maybe you can say "when you try to decide whether 
or not to use a website how important each of these things will be...." 
you see I thought all of this was about finding out if I would use sites just for fun 
or if I wouldn't and I wouldn't touch them with a 10 foot pole and that is what 
comes out on the questionnaire. Because my attitude is "no you can't have fun 
you should be working"
It may matter to the person whether you need to tick or cross or circle. If you tell 
them up front it would decrees the psychological load. The person may feel that 
they are doing it wrong otherwise.

CVPA
aesthetics is important but only for sites that already give me what I need. If the 
site I use is aesthetically pleasing than of course that is nice 
what does it mean "make the world a better place" that seems like it would 
reflect an immaturity or frivolous. It may be good to have that but still, 
the order of ratings changes in one place and that is the only place. Everywhere 
else it is the same. I don't think its problematic. I do feel that it confuses the 
person when the order of ratings is always switched around. And it seems to 
say that you think little of the persons seriousness who is taking the survey. And 
it diverts attention from the questionnaire

Websites chosen because o f ...
depends on context of use
I don’t really surf it may be an individual choice, I've always focused on getting 
the most out of time so I just go to the sites that I know of or I have been told 
about.
It has to fulfil a task and it has to do it quickly

Specific features you look for before using a website
sometimes I find a jewel and I save it in favourites but then I never go back to it 
again
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really I don't look at different sites and then think I need to look at others, I just 
use it and that is all.
I'm not really bothered by the usability even now when I have studied it.. 

Demographic
graduate and undergraduate is a problematic wording. Needs to be better 
worded, maybe look at different demographic forms to bring out what you really 
mean

subject 8 VSM
thrift didn't know what it meant - "I didn't know what thrift meant." 
the transition on the vsm right before "how much do you agree or disagree..." 
was problematic "I didn't know what the context is but then you said just in 
general and so that was ok."

Acceptance
didn't know what apprehensive meant
at first I thought that the questionnaire was odd. Because the directions seemed 
to make a lot of the questions redundant, because if I sue the website for work or 
studies then of course it is useful

CVPA 

Websites chosen because o f ...
Well its easier for me to use examples I use fastmail because I have an account 
with them, I use bbc and yahoo for news because I watch bbc news 
Familiarity
good coverage, variety so I get to choose what to look at (regarding yahoo), 
exhaustive source

Specific features you look for before using a website
goal directed
depends on what I'm looking for, context. I don't really surf the web for nothing, I 
don't use the internet outside of work so there are always specific reasons for 
me to use the web

subject 9 VSM
"Once can be a good manager without having precise ..." actually I don't think 
the questions is wrong but I guess it depends on the type of work. McDonalds is 
different then IT management, you don't need to tell your employees how to 
write a jdbc driver etc.

Acceptance
The first questions seemed redundant. Because the directions said "for work 
and Study..." so if it was rew orded to say "Please let m e about the website you use and  why you  

use them that would have m ade m ore sense to you?" Yes
"there is no time pressure..." not clear where the pressure is coming from, and 
that was confusing, where is the pressure coming from, from the site or from 
someone else

CVPA 

Websites chosen because o f ...
I'll use all the commonly used site and use them as a comparison for each other, 
so like expedia, orbitz, lasminute.com. Then I choose the site that has the best
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deal, even though I prefer expedia but the best deal will win out.

Practicality wins out, the site with the best services or options. I do get annoyed 
when sites suck but practicality drives my decisions

Specific features you look for before using a website
it all depends on how useful the site proves to be

subject
10 VSM

Persistence, perseverance were difficult to understand 
thrift did not really understand it

Acceptance
Its nicely organised, I can barely check the last column because all the questions 
were quite appropriate

CVPA 

Websites chosen because o f ...
performance 
match my needs
secondly I think about usability ease of use
familiarity comes third, so if I am familiar with the site then I will keep using it so 
long as it meets my needs

Specific features you look for before using a website
It is the functionality and performance. I'm looking for a website that can really 
match my needs.

subject
11 VSM

persistence what does that mean in terms of your private life. I interpreted it to 
mean that you persisted with a difficult relationship
"competition between employees does more...." I guess it really depends, in my 
background I think its good but I can see where it may not be good for sales 
people say, so I did it based on my background
Thrift I interpreted that to be when you are in a relationship and the other person 
has completely economic ideas to you..." totally different money values than you 
do...

Acceptance
"the university staff will be supportive ..." I interpreted that to mean company 
staff supporting me
"I can use a website...." I had to think about that one for a little while, but its ok 
"Apprehension" questions seemed out of place. There are points where I can 
get apprehensive, like entering personal details or I double check c to make 
sure that they wont spam me with marketing info. Websites are not in 
themselves scary, Its not scared its more wary, "its more annoying rather than 
scary", concerns m aybe?  Yes concerns me that I may loose "wariness more"

CVPA
"Makes the world a better place.." iaughs"\ do agree that some website are very 
well designed and I am more compelled to look at them... but a "better world" is 
a bit too strong"
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"speaks to me" I had to interpret. Would attracts be better? Yeah appeals to me 
would be better
"Websites that have superior designs make me feel good about myself" I would 
never get an ego hit of a website. If it isn't frustrating than I don’t feel anything 
negative. M aybe it should say "feel good" instead o f good about m yself? Yeah because it is 
a pleasurable experience

Websites chosen because o f ...
In terms of ticket booking, for example, I've compared a lot of sites. I like 
flexibility, to change details for example, clear ranking of results, content 
I hate compulsory registration, I wont use those sites. I want to see information 
before I register
I don't like it when they don't give you information up front, like the trainline.co.uk 
which makes you drill down and work too much

Specific features you look for before using a website
completeness of information, clarity of information, flexibility 
you do make judgements about website when you first see a site, if the site is 
flashing and crawling and there are a ton of adds then the trust level goes down. 
The site needs to look professional, there needs to be a level of professionalism.
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13. Appendix F: Final questionnaires for the technology 
acceptance study.
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English Version 
Information on this study:

The survey in which you are being asked to complete is on the topic of culture and website 
acceptance. It consists of three distinct questionnaires. One will ask you about the 
importance of certain work and life values. The second will ask you about factors that 
influence your decisions to use website. Lastly you will be asked some demographic and 
background information about yourself.

This study is being conducted by Lidia Oshlyansky from University College London 
Interaction Centre. The general purpose of this study is to examine whether any 
correlations exist between cultural variance and website acceptance. Please be assured that 
the study is anonymous and your name will not appear with any information we collect 
from you. The return of your completed questionnaire will be taken as indication of your 
informed consent to participate in this survey.

1. Your participation in the study is fully voluntary. You have the right not to participate, 
and you will not be penalized for this in any way.

2. All information you provide in this study is anonymous, and will be kept strictly 
confidential. Any report of the study will not identify you personally in any way.

3. There is no real benefit or risk of doing this study. The allotted time needed for this 
study is minimal and you may, at any time choose to end this survey, if time is a factor.

If you desire more information in the future regarding your participation in the study, feel 
free to contact me at the following email addresses: l.oshlyansky@cs.ucl.ac.uk
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Values Questionnaire
Please think of an ideal job -  disregarding your present job, if you have one. 
In choosing an ideal job, how important would it be to you to ... (please 
select one answer for each question):

Have sufficient time left for your 
personal or fam ily life?
Have good physical working 
conditions (good ventilation and 
lighting, adequate work sp ace

Have a good working relationship 
with your direct supervisor?

Have security of employment?

Of Utmost 
Importance

Very : O f : Of Little : Of Very Little
Important j Moderate : Importance :o rN o

i Importance ! [Importance

W ork with people who cooperate 
well with one another?

Be consulted by your director 
supervisor in his/her decisions?

Have an opportunity for 
advancement to higher level 
jobs?__________________________
Have an elem ent of variety and 

adventure in the job?

In your private life, how important is each of the following to you (please 
select one answer for each question):

j Of Utmost : Very j Of Moderate j Of Little 
j Importance j Important j Importance j Importance

Of Very 
Little or No 
Importance

Personal steadiness and stability

Thrift (careful m anagem ent of money) j

Persistence (perseverance)

R espect for tradition 1 : : \

In your current situation:
Never j Seldom j Sometimes [U sually [A lways

How often do you feel tense at work? |

Very [Seldom  j Sometimes j Frequently 
Seldom j

Very
Frequently

How frequently, in your experience, are 
subordinates afraid to express 
disagreem ent with their superiors?

i i i

In general how much do you agree or disagree with each of the following 
statements? (please select one answer for each question)
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Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Most people can be trusted.

One can be a good manager 
without having precise answers to 
most questions that subordinates 
may raise about their work.
An organizational structure in which 
certain subordinates have two 
bosses should be avoided at all 
costs
Competition between employees 
usually does more harm than good

A company’s or organization’s rules 
should not be broken -  not even 
when the employee thinks it is in the 
company’s best interest
When people have failed in life it is 
often their own fault ________ ................. ................
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Acceptance Questionnaire
Please rate each of the following statements. Consider how important each 
statement is when you are deciding which websites to use. You may find it useful 
to think of the websites you currently use.

Extremely
important

Slightly
important

Neither 
important or 
unimportant

Not very 
important

Totally
unimportant

The website is useful in my job / university 
studies.

Using the website would enable me to 
accomplish specific tasks more quickly.
Using the website would increase my 
productivity at university / work.

The w ebsite would increase my chan ces of 
getting a raise / good grades (marks).

Interacting with the website is clear and 
understandable.

Becoming skilful at using the website is 
easy.
1 would find the website easy to use.

Learning to operate the w ebsite would be 
easy  for me.
The website would make work / studying 
more interesting.

Working with the website would be fun 
/entertaining.
1 would enjoy working with the website.

People who influence my behaviour such  
as teachers or supervisors think 1 should 
use the website.

People who are important to me such as 
friends and fam ily think that 1 should use 
the website.

The university /company staff will be helpful 
in supporting students using the website.
In general, the university would be 
supportive of the use of the website.

1 can use the website even  when there is 
no one around to tell me what to do as 1 go.

There is someone to call for help if 1 got 
stuck.

There is no time pressure to do the task for 
which the website w as provided.

There is a built in help facility for assistance 
if 1 need it.
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Given a completely new website that you have not used previously which of 
the following are true for you...

Always
rue

Sometimes : Neither 
true : true nor 

: untrue

Rarely
true

slever
rue

1 feel apprehensive about using new 
websites.

i

When entering data on a new website it 
concerns me to think that 1 could lose a 
lot of information by hitting the wrong 
key.

!

1 hesitate to use a new website for fear 
of making mistakes 1 cannot correct.

;

New websites are somewhat 
intimidating to me. •

Please rate how much you agree with the following statements about 
website design...

Strongly • Agree j Neutral 
Agree i j

Disagree Strongly
Disagree

Using websites that have superior 
designs makes me feel good.
1 enjoy seeing / using websites that 
have superior designs.
A website’s design is a source of 
pleasure for me.
Sometimes the way a website looks 
seems to reach out and grab me.
If a website’s design really appeals 
to me, 1 feel that 1 must explore and 
use it.
When 1 see a website that has a 
really great design, 1 feel a strong 
urge to explore it.

L..~.-------------------- ----------- J
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Demographics
Gender: M /F  
A ge:____________
Highest Level of education you have completed?
O High School / Secondary School O Post-Graduate / Masters, PhD
O Bachelors / Undergraduate

Subject / Major you currently study at university? _____________________
How often do you use the Internet?
O Every day O Less than once a week
O More than once a week O Several times a month
O Once a week O Less than once a month

How do you find out about new web pages/sites? (Please select 3 that most apply.)
O Books
O Friends / Colleagues

O Signatures at end of email 
messages
O Usenet newsgroups 
O Television advertisements

O Follow hyperlinks from other Web pages 
O Internet search engines (e.g., Google, Alta Vista, 
Lycos, etc.)
O Magazines/newspapers

O Internet directories (e.g., Yahoo, MSN, etc.)
O Other Sources________________________

Please tell us about the websites you use:
Websites you use regularly what do you use them for?
________________________________  used fo r_______________________________
________________________________  used fo r_______________________________
________________________________  used fo r______________________________
________________________________  used fo r______________________________
________________________________  used fo r_______________________________
________________________________  used fo r_______________________________
The questions below ask about your cultural background. These questions are asked 
because this research seeks to identify cultural differences and patterns in website 
acceptance and use. This information will be used only to place your responses on 
previous questions within a cultural context.
Country where you received Primary / Elementary education?___________________
Country where you received Secondary / High School education?________________
Country you currently live in? ____________________________________________
How many years have you lived in the above country?

Country of Citizenship?___________________________________________
The above questions are asked in order to determine your cultural background, if they do 
not accurately represent your cultural background please tell us what it is:
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Czech version 
Informace o teto studii:

Dotazmk, o jehoz vyplneni jste byli pozadanf, se tyka tematu rozdilu mezi 
kulturami a prijatelnosti ruznych webovych stranek. Obsahuje tri casti. Prvni je o 
dulezitosti urcitych hodnot tykajicich se vaseho zivota a vasi prace. Druha je o 
faktorech, ktere ovlivnuji vase rozhodovam zda a jakou webovou stranku pouzit. 
Posledni cast je demograficka, ktera ma za cil ziskat informace o vasi osobe.

Tento vyzkum je veden Lidii Oslyanskou z Interaction Centre Univerzitm koleje 
(University College) v Londyne. Hlavnfm ucelem teto studie je prozkoumat, zda 
existuje korelace mezi kulturni rozdilnostf a prijatelnosti webovych stranek naprfc 
celym svetem.

Tato studie je zcela anonymm a vase jmeno nikterak nefiguruje na zadnem 
formulari tohoto dotazniku. Odevzdanf dotaznfku vsak budeme chapat jako vas 
souhlas s ucastf na tomto vyzkumu.

1. Vase ucast v teto studii je zcela dobrovolna. Je vasim pravem se nezucastnit a 
nijak nebudete penalizovani.

2. Veskere informace, ktere uvedete, jsou anonymm a budou shromazdeny a 
zpracovany jako duverne. V zadne zprave, ktera o tomto vyzkumu bude 
uverejnena, se nevyskytne vase jmeno ani zadna informace, podle ktere by vas 
mohl kdokoliv identifikovat.

3. Ucast ve studii nepredstavuje zadne riziko, ale ani z m neplynou zadne vyhody. 
Vyplneni formulare si vsak vyzada minimalm mnozstvi casu a dotazmk muzete 
odevzdat byt’ i neuplne vyplneny, dostanete-li se do casove tisne.

Chcete-li vice informaci o vasi ucasti v teto studii, prosfm kontaktujte me 
prostrednictvim teto e-mailove adresy: l.oshlyansky@cs.ucl.ac.uk
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Dotazmk o zivotmch hodnotach
Zapremyslejte o idealmm povolanf (vase soucasne zamestnam neuvazujte). 
Jakou dulezitost prisuzujete nasledujicim faktorum pfi vyberu idealnfho 
zamestnam? (Prosime zaskrtnete vzdy jen jednu odpoved):

Zasadni Velmi
dulezite

Stredne
dulezite

Malo
dulezite

Nedulezite 
nebo zcela 
nepodstatn(

Mit dostatek volneho casu 
pro svuj osobnf a rodinny 
zivot.
Mit dobre fyzicke pracovni 
podminky (dobra ventilace, 
osvetleni, odpovfdajici 
pracovni prostor, atd.)
Mit dobry pracovni vztah se 
svym primym nadnzenym.

M itjistotu zamestnanf.

Pracovat s lidmi, kteri 
vzajemne dobre spolupracuji.

Vas nadrizeny s vami 
konzultuje jeho rozhodnuti.

Mit pnlezitost k postupu do 
vyssich mist.
Prvky pestrosti a 
dobrodruzstvi ve vasem 
zamestnanf.

Jak dulezite je pro vas ve vasem soukromem zivote nasledujici? (Prosime 
zaskrtnete vzdy jen jednu odpoved’):

Zasadni Velmi
dulezite

Stredne
dulezite

Malo
dulezite

Nedulezite a 
nebo zcela 
nepodstatne

Osobni vytrvalost (pravidelnost) a 
stabilita
Opatrne hospodarenf s penezi

Vytrvalost a houzevnatost

Ucta k tradicfm

Ve vasi soucasne situaci:

Jak casto pocit’ujete v praci 
stres?

Nikdy Zrldka Nekdy Obvykle Vzdy

Jak casto -  podle vasi zkusenosti 
-  se podrlzem obavajl vyjadrit

Velmi
zrfdka

Zridka Nekdy Casto Velmi
casto



nesouhlas se svymi 
nadffzenymi?

Souhlasite ci nesouhlasfte s nasledujicimi obecnymi vyroky? Prosime 
zaskrtnete jednu odpoved’ pro kazdou otazku.

Zcela
souhlasim

Souhlasim Nevim Nesouhlasim Naprosto
nesouhlasim

Vetsine lidi se da verit.

Clovek muze byt dobrym 
vedouclm, aniz by mel 
presne odpvedi na vetsinu 
otazek, ktere mu jeho 
podrfzem mohou klast o 
jejich praci.
Organizacnf strukture, kde 
nekteri podrfzem majf dva 
sefy, je dulezite vyhybat se 
za kazdou cenu.
Soutezenf mezi 
zamestnanci vetsinou 
nadela vfc skody nez uzitku.
Pravidla spolecnosti nebo 
organizace by nemela byt 
porusena, ani kdyz si 
zamestnanec mysli, ze je to 
vjejim nejlepsim zajmu.
Selhanf jednotlivce je casto 
jeho vlastnf chyba.
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Dotaznlk o prijatelnosti
Prosime ohodnot’te kazdy z nasledujicich vyroku: Jakou dulezitost prisuzujete 
nasleduji'cim faktorum pri vyberu webovych stranek, ktere pouzivate? Muze vam 
pomoci uvazovat o strankach, ktere v soucasne dobe pouzivate.

Zasadni Velmi
dulezite

Ani tak,
ani
onak

Malo
dulezite

Zcela
nepodstatne

Vybrane webove stranky jsou uzitecne pro moje 
zamestnanf / studia na vysoke skole

Pouzitf webovych stranek urychlf splnenf urcitych 
ukolu, na kterych pracuji
Pouzitf webovych stranek zvetsf mojf produktivitu 
ve skole a nebo v praci

Tyto w ebove stranky zvysf moje san ce na 
zlepsenf znamek nebo povysenf

Prace (interakce) s vybranymi strankami je jasna 
a srozum itelna

Stat se  zbehlym v pouzivanf stranky je snadne

Stanky se snadno pouzfvajf

Naucit se  pracovat se  strankami je pro me 
jednoduche
Stranky ucinf moji praci nebo studium zajfmavejsf

Prace se  strankami je zabavna

Praci se strankami si dobre uziju

Lide, kterf ovlivnujf moje chovanf (ucitele / 
nadrfzenf) si myslf, ze  bych mel(a) stranky 
pouzfvat

Lide, kterf jsou pro me dulezitf (rodina a pratele) 
si myslf, ze bych mel(a) stranky pouzfvat

Vysoka skola nebo zam estnavatel pomahajf 
studenty / zam estnance pri pouzfvanf techto 
stranek.
Vysoka skola poskytuje infrastrukturu a 
technologii potrebnou k zobrazenf stranek.

Stranky mohu pouzft, 1 kdyz nenf poblfz nikdo, 
kdo by mi umel poradit, jak pokracovat

Existuje nekdo, koho / komu muzu zavolat, kdyz 
nevfm, jak dal

Ukol, kvuli nemuz jsou stranky vytvoreny, nenf 
plnen v casove tfsni

Stranky majf napovedu, ktera je schopna mi 
pomoci v prfpade, ze to potrebuji
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Sednete-li si ke zcela novym strankam, ktere jste pred ti'm jeste nikdy 
nepouzili, co je pro vas dulezite:

Pravda Nekdy
pravda

Ani
pravda,
ani
nepravda

Velmi
zrfdka

Zcela
nepravda

Mam obavy z pouzitf zcela novych 
stranek

Kdyz vyplnfm data do novych 
stranek, vzdy musfm uvazovat o tom, 
ze bych mohl(a) prijft o mnoho 
vyplnenych informacf, kdybych 
stiskl(a) nespravnou klavesu.
Zdraham se pouzfvat nove stranky, 
protoze se bojfm, ze nadelam 
nenapravitelne chyby.
Nove straky mi tak trochu nahanf 
strach.

Prosim ohodnot’te, jak moc souhlasite s nasledujicfmi vyroky o strukture a 
vzhledu webovych stranek

Zcela
souhlasim

Souhlasim Nevfm Nesouhlasim Naprosto
nesouhlasfr

Pouzfvanf stranek, ktere majf 
dokonalou strukturu a vzhled, 
mi dela dobre.
Rad si prohlfzfm / pouzfvam 
webove stranky, ktere majf 
dokonalou strukturu a vzhled.
Struktura a vzhled stranek 
jsou pro me zdrojem 
potesenf.
Nekdy jsem zcela 
uchvacen(a) tfm, jak stranky 
vypadajf.
Kdyz se mi u stranek libf 
jejich struktura a vzhled, 
mam pocit, ze je musfm 
prozkoumat a zacft pouzfvat.
Zahlednu-li stranky, ktere 
majf skvelou strukturu a 
vzhled, mam silnou touhu je 
prozkoumat.
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Demograficka data
Pohlavf: M / Z
V ek:____________
Nejvyssf dosazeny stupen vzdelani?
O Stredm skola O VS -  magistr
O V S-bakalar O Vysokoskolske postgradualm studium (PhD)

Obor vaseho studia na univerzite:________________________________
Jak casto pouzivate internet?
O Kazdy den O Mene nez jednou tydne
O Vice jak jednou tydne O Nekolikrat za mesfc
O Jednou tydne O Mene nez jednou mesicne

Jak se dozvfdate o novych intemetovych strankach? (Vyberte 3, ktere nejvfce vyhovuji.)
O Z knfzek O Z odkazu na strankach
O Od pratel a kolegu O Z intemetovych vyhledavacu (Google, Alta

Vista, atd.)
O Z podpisu na konci e-mailovych zprav O Z casopisu a novin
O “Usenet newsgroups” O Z intemetovych adresaru (Seznam, Yahoo,

MSN, etc.)
O Z televizmch reklam O Z jinych zdroju:____________________

Prosime, napiste, jake stranky praidelne navstevujete a k cemu je vyuzivate

_______________________________ pro__________________________________
_______________________________ pro__________________________________
_______________________________ pro__________________________________
_______________________________ pro__________________________________
_______________________________  pro___________________________________
_______________________________ pro__________________________________

Tento vyzkum si klade za cfl identifikovat rozdily mezi kulturami a souvisejfcimi zpusoby 
vyuzfvam webu. Zfskane informace budou vyuzity k umfsteni vasich odpovedf do 
spravneho kultumfho kontextu.
Zeme, kde jste ziskali zakladni vzdelani:_____________________________________
Zeme, kde jste vystudovali strednf skolu:__________________________________
Zeme, kde nym zijete:_____________________________________________________
Kolik let jiz zijete v teto zem i?____________________________________________
Obcanstvi:___________________________________________
Predchozi otazky jsme uvedli, abychom urcili vas kultumf kontext. Pokud jimi nenf vas 
kulturm context dostatecne vyjadren, prosime uved’te jej zde:
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Arabic version
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.AjMflMl •£. jLuilucjU <Ulbll AliuiVI ujuuaj JjJau 1̂1 3̂u*u iLaalt lit jV AliuiVI alt Aî jj jil
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14. Appendix G: Raw data sample (US subjects)
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15. Appendix H: VSM and UTAUT component matrices 
for each country
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VSM component matrices for all countries.
Czech Component Matrix

1 (20.76) 2 (1 0 .9 4 ) 3 (9.92) 4 (9 .5 5 )
P ow er D istance -0.04 0.04 -0.48 0.72
Uncerta in ty  Avoid -0.41 0.56 0.16 0.27
Individualism 0.27 -0.31 0.38 0.24
M asculin ity 0.40 0.32 -0.33 0.22
T im e Orientation 0.52 -0.14 -0.18 -0.13
U T A U T  Perform ance 0.04 -0.11 0.58 0.53
U T A U T  Effort 0.49 -0.09 0.17 -0.17
U T A U T  Attitude 0.48 0.55 -0.12 -0.15
U T A U T  Social 0 .64 0.00 -0.01 0.27
U T A U T  Self  Efficacy 0.75 -0.04 -0.14 0.04
U T A U T  A nxiety 0.51 -0.26 0.16 0.05
C V P A  Visual 0 .32 0.63 0.48 -0.09
C zech  Republic V S M  and U T A U T  results

Greece Component Matrix
1 (24.05) 2 (1 2 .7 1 ) 3 (1 1 .4 1 ) 4 (1 0 .3 0 ) 5 (8.42)

P ow er  Distance -0.08 0.28 0.63 0.23 0.50
U ncerta in ty  Avoid -0.08 0.13 0.23 0.79 0.08
Individualism 0.19 -0.47 -0.43 0.50 -0.17
M asculin ity 0.12 0.01 -0.51 -0.15 0.73
T im e Orientation 0.38 -0.44 0.28 -0.31 0.27
U T A U T  Perform ance 0.45 0.31 -0.52 0.14 0.18
U T A U T  Effort 0 .66 0.34 0.18 0.05 -0.05
U T A U T  Attitude 0.61 0.36 -0.05 0.09 -0.15
U T A U T  Social 0.79 -0.23 0.06 0.14 0.04
U T A U T  Self  Efficacy 0.82 -0.08 0.08 0.06 0.02
U T A U T  A nxiety 0.40 -0.63 0.27 -0.07 -0.03
C V P A  Visual 0.45 0.46 0.06 -0.36 -0.24
G reece  V SM  and U T A U T  results

India Component Matrix
1 (24.09) 2 (1 3 .1 4 ) 3 (1 1 .2 3 ) 4 (9 .5 8 ) 5 (8.49)

P ow er Distance 0.23 0.31 -0.05 0.72 0.32
Uncerta in ty  A void -0.26 0.04 0.70 0.11 -0.17
Individualism 0.52 -0.33 -0.04 0.29 -0.40
M asculin ity -0.15 0.15 -0.78 -0.06 0.19
T im e Orientation 0.29 -0.61 0.16 -0.17 0.51
U T A U T  Perform ance 0.49 0.34 0.37 0.07 0.20
U T A U T  Effort 0 .58 0.21 -0.04 -0.54 -0.20
U T A U T  Attitude 0.39 0.68 0.02 -0.10 0.20
U T A U T  Social 0.81 0.07 -0.06 0.20 -0.01
U T A U T  Self  Efficacy 0.74 0.11 -0.06 -0.12 -0.35
U T A U T  A nxiety 0.46 -0.52 -0.21 0.28 -0.10
C V P A  Visual 0.50 -0.28 0.14 -0.26 0.43
India V SM  and U T A U T  results
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Malay Component Matrix
1 (27.59) 2 (11 .12) 3 (9 .33) 4 (8 .68) 5 (8 .36)

P ow er D istance -0.02 0 .54 -0 .34 0.17 -0 .44
U ncerta in ty  A void -0.10 0 .27 -0.17 0.84 0 .09
Ind iv idualism -0.41 0 .19 -0.14 -0.11 0 .63
M ascu lin ity 0.19 -0.08 0.61 0.40 0 .37
T im e O rien tation 0.55 0.12 0.35 -0.10 -0.25
U T A U T  Perform ance 0.70 -0 .19 0.19 0.01 -0 .05
U T A U T  E ffort 0 .77 -0 .16 -0.27 0.03 0.12
U T A U T  A ttitude 0.73 -0 .10 -0.29 0.05 0.11
U T A U T  Social 0 .64 0 .34 0 .06 -0.02 0.01
U T A U T  S elf E fficacy 0.82 0 .04 -0.09 0.08 0.05
U T A U T  A nxiety -0.04 0 .69 0.46 -0.12 -0 .06
C V PA  V isual 0.33 0 .50 -0.19 -0.31 0.41
M alaysia  V SM  and U T A U T  results

New Zealand Component Matrix
1 ( 18.47) 2 (1 1 .5 7 ) 3 (10.56) 4 (9 .7 8 ) 5 (9 .31)

Pow er D istance -0.23 -0 .09 0.13 0.53 0.47
U ncerta in ty  A void 0.10 -0 .69 -0.31 0.07 0 .40
Ind iv idualism 0.02 0.22 0.38 -0.29 0.62
M ascu lin ity 0 .04 0 .08 0.37 0 .63 -0.21
T im e O rien tation 0.15 0 .35 0.48 -0.24 0 .04
U T A U T  Perform ance 0.61 0 .03 0.28 -0.02 -0 .16
U T A U T  Effort 0 .62 -0.15 0.17 0.09 -0 .26
U T A U T  A ttitude 0.52 0.20 0.07 0.47 0.32
U T A U T  Social 0.73 0.05 -0.17 -0.26 0 .24
U T A U T  S elf E fficacy 0.67 -0 .28 -0.04 -0.07 0.03
U T A U T  A nxiety 0.00 0.67 -0.41 0.04 0.20
C V PA  V isual 0.33 0 .36 -0.58 0.22 -0 .13
N ew  Z ealand  V SM  and U T A U T  resu lts

Saudi Arabia Component Matrix
1 (25.81) 2 (14 .03) 3 (1 1 .6 9 ) 4 (9 .9 7 )

P ow er D istance 0 .14 0 .44 -0.55 0.10
U ncerta in ty  A void 0.09 -0 .59 0.18 -0.03
Ind iv idualism -0.32 -0 .28 0 .43 0 .50
M asculin ity 0.21 -0 .22 0.10 -0 .86
T im e O rien tation 0.11 0 .47 0.59 -0 .26
U T A U T  Perform ance 0.72 0 .04 -0.34 0.15
U T A U T  Effort 0 .76 -0 .28 -0.05 0.13
U T A U T  A ttitude 0 .74 -0 .22 -0.04 0 .14
U T A U T  Social 0 .65 0 .35 -0.03 -0 .04
U T A U T  S elf 
E fficacy 0.72 0 .08 0.22 -0 .06
U T A U T  A nxiety 0.23 0 .62 0.51 0.23
C V PA  V isual 0.51 -0 .38 0.33 0.13
Saudi A rabia V SM  anc U T A U T  resu lts
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South Africa Component Matrix
1 (23.55) 2 (1 1 .3 1 ) 3 (10.93) 4 (9 .25)

P ow er D istance -0.02 0.00 0.63 0.56
U ncerta in ty  A void -0 .49 -0.27 0.16 0.41
Ind iv idualism 0.13 0.53 -0.46 0.38
M ascu lin ity 0.19 0.65 0.42 -0.10
T im e O rien tation 0.35 0 .50 -0 .34 0.02
U T A U T  Perform ance 0.35 -0.07 -0.21 0.66
U T A U T  E ffort 0.65 -0.32 -0.25 0.01
U T A U T  A ttitude 0.68 -0 .04 0.14 0 .10
U T A U T  Social 0.71 -0.02 0.12 0.01
U T A U T  S elf E fficacy 0.76 -0 .35 -0.03 -0.06
U T A U T  A nxiety 0 .38 0.29 0.43 -0.08
C V P A  V isual 0 .43 -0.15 0.24 -0.14

South  A frica  V SM  and U T A U T  results

UK Component Matrix
1 (24.40) 2 (1 1 .5 9 ) 3 (10.38) 4 (9 .4 8 )

P ow er D istance -0.1 1 0 .48 0 .26 -0 .40
U ncerta in ty  A void -0.27 0 .19 0.56 0.21
Ind iv idualism -0.11 0 .55 -0.51 0 .30
M ascu lin ity 0 .33 -0 .40 0.13 0.16
T im e O rien tation 0.56 0.40 0.15 -0.06
U T A U T  Perform ance 0.32 0 .00 0.63 0 .33
U T A U T  E ffort 0 .65 -0 .38 -0.22 -0 .10
U T A U T  A ttitude 0.68 -0.23 -0.09 -0.13
U T A U T  Social 0 .69 0.27 0.12 0.28
U T A U T  S elf E fficacy 0.74 0.05 -0.08 0 .30
U T A U T  A nxiety 0.53 0.47 -0.20 -0.17
C V P A  V isual 0.36 0.01 0.22 -0.70

V SM  and U T A U T  results

USA Component Matrix
1 (24.60) 2 (1 1 .9 2 )  3 (1 0 .1 4 ) 4 (9.45) 5 (8 .38)

Pow er D istance 0.17 0.15 -0.17 0 .74 -0.29
U ncerta in ty  A void -0.09 -0 .55 -0.23 0 .39 -0.03
Indiv idualism -0.26 0 .30  0 .63 0.15 -0 .17
M asculin ity 0.19 0 .43  -0.61 0.18 -0 .24
T im e O rien tation 0.24 0 .58  0 .39 0.09 -0.29
U T A U T  Perform ance 0.61 -0.23 0.09 0 .04 -0.01
U T A U T  E ffort 0 .78 -0.15 0 .00 -0.17 -0 .12
U T A U T  A ttitude 0.77 -0.11 0 .00 0 .00 -0.09
U T A U T  Social 0.73 0.08 0 .09 -0.01 0.13
U T A U T  S elf E fficacy 0.75 0 .24  -0.08 -0.19 0.16
U T A U T  A nxiety -0.09 0 .54  -0.21 0.14 0.70
C V P A  V isual 0.30 -0.23 0 .39 0 .53 0 .44

U SA  V SM  and U T A U T  results
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16. Appendix I: UTAUT and UTAUT + CVPA component 
matrices for each country
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UTAUT component matrices for all countries.

Czech Republic UTAUT
1 (20.20) 2 (10.07) 3 (9.51) 4 (8.43) 5 (7.76) 6 (4.88)

Performance 1 -0.08 0.27 0.39 0.19 0.09 -0.04
Performance 2 0.09 0.33 0.35 0.47 0.08 0.29
Performance 3 0.12 0.42 0.32 0.55 0.24 0.02
Performance 4 0.01 0.24 0.37 0.53 0.02 0.19
Effort 1 0.32 0.52 -0.09 0.03 -0.11 0.11
Effort 2 0.57 0.48 -0.31 -0.06 0.18 -0.22
Effort 3 0.54 0.60 -0.36 -0.08 0.13 -0.14
Effort 4 0.46 0.48 -0.46 0.00 0.10 -0.15
Attitude 1 0.27 -0.41 -0.30 0.49 0.15 -0.12
Attitude 2 0.50 -0.46 -0.36 0.40 0.15 0.03
Attitude 3 0.48 -0.36 -0.42 0.45 0.13 0.10
Social 1 0.55 -0.25 0.34 0.08 -0.21 -0.36
Social 2 0.53 -0.19 0.38 0.16 -0.08 -0.35
Social 3 0.46 -0.15 0.43 0.13 -0.28 -0.24
Social 4 0.46 0.14 0.24 -0.19 -0.47 -0.22
Self-efficacy 1 0.60 0.05 -0.08 -0.17 -0.28 000
Self-efficacy 2 0.65 -0.13 -0.13 -0.05 -0.29 0.24
Self-efficacy 3 0.46 0.02 0.03 0.06 -0.40 0.45
Self-efficacy 4 0.43 -0.02 -0.04 -0.14 -0.38 0.42
Anxiety 1 0.59 -0.21 0.14 -0.22 0.40 0.17
Anxiety 2 0.36 0.12 0.36 -0.29 0.28 0.14
Anxiety 3 0.42 -0.26 0.27 -0.40 0.44 0.17
Anxiety 4 0.53 -0.08 0.26 -0.23 0.57 0.01

Greece UTAUT
1 (30.57) 2 (16.27) 3 (9.23) 4 (7.18) 5 (6.23) 6 (5.06)

Performance 1 0.00 0.56 0.50 -0.21 0.13 0.11
Performance 2 0.21 0.54 0.46 -0.17 0.34 0.02
Performance 3 0.30 0.45 0.62 0.01 0.00 0.09
Performance 4 0.50 0.36 0.44 0.12 0.14 -0.17
Effort 1 0.46 0.57 -0.26 -0.16 0.14 0.00
Effort 2 0.64 0.30 -0.42 -0.22 0.17 0.21
Effort 3 0.68 0.30 -0.43 -0.25 0.20 0.14
Effort 4 0.69 0.24 -0.42 -0.23 0.14 0.26
Attitude 1 0.39 0.41 0.32 0.39 0.26 0.04
Attitude 2 0.46 0.06 -0.21 0.68 0.12 -0.28
Attitude 3 0.49 0.24 -0.25 0.66 0.09 -0.18
Social 1 0.60 -0.08 0.13 0.22 -0.39 0.50
Social 2 0.61 -0.10 0.10 0.23 -0.43 0.30
Social 3 0.74 -0.11 0.21 -0.04 -0.39 0.08
Social 4 0.71 -0.17 0.19 -0.12 -0.33 -0.09
Self-efficacy 1 0.66 0.32 -0.28 0.10 -0.05 0.04
Self-efficacy 2 0.70 -0.14 0.03 -0.28 -0.17 -0.30
Self-efficacy 3 0.73 -0.02 0.03 -0.23 -0.16 -0.45
Self-efficacy 4 0.67 -0.22 0.05 -0.23 -0.04 -0.42
Anxiety 1 0.40 -0.69 0.18 0.09 0.31 0.16
Anxiety 2 0.44 -0.63 0.10 -0.04 0.27 0.05
Anxiety 3 0.45 -0.71 0.14 -0.04 0.32 0.06
Anxiety 4 0.48 -0.64 0.11 0.03 0.39 0.13
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India UTAUT (no CVPA)
1 (22.33) 2 (12.54) 3 (6.99) 4 (6.57) 5 (5.88) 6 (5.47) 7 (4.61) 8 (4.37)

Performance 1 0.19 -0.23 -0.13 0.18 0.51 0.15 0.42 -0.11
Performance 2 0.41 -0.27 -0.30 -0.04 0.40 0.30 0.02 0.17
Performance 3 0.33 -0.33 0.36 -0.53 0.07 0.04 -0.05 0.18
Performance 4 0.51 -0.13 0.22 -0.29 0.25 0.30 0.12 0.38
Effort 1 0.44 -0.40 0.36 -0.07 -0.17 -0.26 -0.11 0.00
Effort 2 0.60 -0.34 -0.25 -0.18 -0.34 0.07 0.02 0.24
Effort 3 0.48 -0.28 -0.36 0.16 -0.37 0.25 -0.13 -0.21
Effort 4 0.43 0.07 -0.42 0.03 -0.38 0.44 -0.11 0.10
Attitude 1 0.35 -0.42 0.36 0.28 0.02 0.28 0.21 -0.20
Attitude 2 0.32 -0.46 0.23 0.40 -0.23 -0.04 0.14 0.10
Attitude 3 0.43 -0.21 0.23 0.66 0.12 -0.05 -0.08 0.05
Social 1 0.68 0.07 0.07 0.13 0.00 -0.15 -0.36 -0.17
Social 2 0.57 0.09 0.24 0.01 0.21 0.02 -0.38 0.20
Social 3 0.62 0.33 -0.11 0.03 0.30 -0.01 -0.17 -0.30
Social 4 0.67 0.18 -0.26 -0.33 0.18 -0.23 -0.03 -0.12
Self-efficacy 1 0.31 -0.18 -0.44 0.14 0.09 -0.49 0.40 0.18
Self-efficacy 2 0.66 0.14 -0.14 0.11 -0.15 -0.37 0.07 0.24
Self-efficacy 3 0.64 0.16 0.01 -0.16 0.00 0.24 0.18 -0.43
Self-efficacy 4 0.52 -0.15 0.13 -0.33 -0.15 -0.33 0.21 -0.31
Anxiety 1 0.34 0.66 -0.02 0.26 0.10 -0.04 -0.11 0.20
Anxiety 2 0.32 0.54 0.35 0.06 -0.02 0.02 0.12 -0.04
Anxiety 3 0.21 0.57 0.31 -0.04 -0.37 0.16 0.38 0.08
Anxiety 4 0.28 0.72 -0.01 0.07 -0.05 0.09 0.20 0.14

Malaysia UTAUT
1 (29.77) 2 (13.86) 3 (8.08) 4 (7.14) 5 (4.87)

Performance 1 0.50 0.03 0.56 -0.13 -0.07
Performance 2 0.61 -0.01 0.58 -0.02 -0.12
Performance 3 0.55 0.03 0.53 0.13 -0.17
Performance 4 0.59 -0.01 0.34 0.08 -0.41
Effort 1 0.68 -0.28 -0.04 0.22 -0.05
Effort 2 0.55 -0.28 -0.24 0.26 0.17
Effort 3 0.66 -0.20 -0.25 0.36 0.04
Effort 4 0.66 -0.03 -0.26 0.16 0.02
Attitude 1 0.65 0.00 0.01 0.07 -0.23
Attitude 2 0.60 -0.03 -0.30 0.40 -0.24
Attitude 3 0.52 -0.15 -0.30 0.28 -0.12
Social 1 0.52 0.41 -0.36 -0.32 -0.27
Social 2 0.49 0.41 -0.41 -0.27 -0.13
Social 3 0.58 0.29 -0.20 -0.56 -0.11
Social 4 0.60 0.34 -0.03 -0.49 0.05
Self-efficacy 1 0.56 0.00 -0.08 -0.09 0.53
Self-efficacy 2 0.58 0.06 0.11 -0.13 0.29
Self-efficacy 3 0.68 -0.08 0.13 -0.09 0.38
Self-efficacy 4 0.72 -0.02 0.18 0.07 0.33
Anxiety 1 -0.02 0.76 0.10 0.16 0.12
Anxiety 2 -0.08 0.77 -0.04 0.36 0.12
Anxiety 3 -0.06 0.83 0.09 0.34 0.05
Anxiety 4 -0.07 0.74 0.08 0.23 -0.01

243



New Zealand UTAUT
1 (22.69) 2 (13.22) 3 (8.91) 4 (8.48) 5 (7.66) 6 (5.57)

Performance 1 0.59 -0.14 -0.27 0.42 0.09 0.28
Performance 2 0.49 -0.27 -0.30 0.42 0.15 0.10
Performance 3 0.65 -0.10 -0.31 0.31 0.13 0.32
Performance 4 0.51 0.12 -0.51 0.21 0.09 0.17
Effort 1 0.52 -0.18 0.34 -0.03 0.28 -0.30
Effort 2 0.61 0.05 0.51 0.08 0.19 -0.14
Effort 3 0.65 -0.14 0.49 0.11 0.21 -0.06
Effort 4 0.63 -0.20 0.57 0.17 0.20 -0.04
Attitude 1 0.38 0.23 -0.21 -0.40 0.47 0.27
Attitude 2 0.31 0.31 -0.23 -0.68 0.29 0.12
Attitude 3 0.47 0.20 0.04 -0.64 0.33 0.06
Social 1 0.56 0.33 -0.11 0.13 -0.25 -0.31
Social 2 0.23 0.30 -0.28 -0.16 -0.10 -0.43
Social 3 0.59 0.22 -0.30 0.08 -0.11 -0.30
Social 4 0.57 0.33 -0.19 -0.01 -0.23 -0.36
Self-efficacy 1 0.66 -0.09 0.06 -0.06 -0.28 0.04
Self-efficacy 2 0.38 0.21 0.14 -0.11 -0.53 0.32
Self-efficacy 3 0.48 -0.12 0.06 -0.30 -0.60 0.10
Self-efficacy 4 0.31 0.00 0.35 -0.20 -0.44 0.42
Anxiety 1 0.03 0.75 0.11 0.20 -0.06 0.05
Anxiety 2 -0.18 0.64 0.23 0.24 0.15 0.19
Anxiety 3 -0.14 0.78 0.22 0.21 0.09 0.13
Anxiety 4 -0.15 0.79 0.10 0.20 0.01 0.01

Saudi Arabia UTAUT
1 (29.75) 2 (13.40) 3 (10.45) 4 (7.35) 5 (5.58)

Performance 1 0.64 -0.11 -0.45 0.08 0.01
Performance 2 0.59 -0.18 -0.58 0.25 0.05
Performance 3 0.60 -0.12 -0.46 0.31 0.20
Performance 4 0.59 -0.02 -0.23 0.55 0.01
Effort 1 0.74 -0.21 0.14 -0.03 0.18
Effort 2 0.57 -0.26 0.38 -0.03 0.24
Effort 3 0.51 -0.30 0.45 0.03 0.28
Effort 4 0.62 -0.35 0.37 0.07 0.30
Attitude 1 0.72 -0.22 0.14 0.28 -0.25
Attitude 2 0.53 -0.28 0.25 0.11 -0.60
Attitude 3 0.63 -0.33 0.22 0.03 -0.29
Social 1 0.64 0.44 -0.29 -0.03 0.13
Social 2 0.65 0.31 -0.16 0.00 -0.12
Social 3 0.40 0.43 -0.45 -0.28 -0.10
Social 4 0.51 0.50 -0.35 -0.26 0.01
Self-efficacy 1 0.59 0.08 0.22 -0.17 -0.32
Self-efficacy 2 0.45 0.28 0.24 -0.13 0.54
Self-efficacy 3 0.58 0.36 0.20 -0.32 -0.15
Self-efficacy 4 0.48 0.29 0.17 -0.53 0.04
Anxiety 1 0.55 -0.02 0.17 -0.28 -0.08
Anxiety 2 0.01 0.67 0.34 0.29 -0.11
Anxiety 3 0.02 0.73 0.33 0.40 -0.05
Anxiety 4 0.01 0.68 0.33 0.47 0.08
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South Africa UTAUT
1 (24.96) 2 (11.83) 3 (9.96) 4 (7.55) 5 (6.91) 6 (5.48) 7 (4.66)

Performance i 
Performance 2 
Performance 3 
Performance 4

0.29
0.29
0.26
0.23

0.24
0.57
0.68
0.57

0.61
0.52
0.45
0.49

0.18
0.06
0.00
-0.13

0.17
0.26
0.17
-0.18

-0.18
-0.16
-0.01
0.22

-0.19
-0.06
-0.13
0.26

Effort 1 0.27 0.47 -0.20 0.11 0.30 0.12 0.49
Effort 2 0.69 0.15 -0.39 0.16 0.16 -0.23 0.11
Effort 3 0.70 0.06 -0.34 0.04 0.19 -0.29 0.11
Effort 4 0.68 0.08 -0.39 0.00 0.26 -0.35 -0.04
Attitude 1 0.60 -0.04 0.10 -0.62 -0.18 -0.08 0.01
Attitude 2 0.52 0.05 0.04 -0.72 -0.14 -0.11 -0.15
Attitude 3 0.51 -0.09 -0.12 -0.51 0.11 -0.04 -0.02
Social 1 0.48 -0.08 0.08 0.24 -0.56 -0.24 0.27
Social 2 0.42 -0.04 0.18 0.21 -0.56 -0.22 0.39
Social 3 0.65 -0.09 0.07 0.42 -0.26 0.12 -0.31
Social 4 0.69 -0.19 0.07 0.27 -0.23 0.04 -0.33
Self-efficacy 1 0.57 0.11 -0.33 0.26 0.15 0.13 -0.09
Self-efficacy 2 0.68 -0.12 0.06 -0.06 -0.14 0.28 -0.13
Self-efficacy 3 0.44 0.17 -0.27 0.04 0.11 0.57 0.16
Self-efficacy 4 0.67 -0.06 -0.09 -0.06 -0.04 0.48 -0.09
Anxiety 1 0.31 -0.45 0.30 0.23 0.42 -0.06 -0.03
Anxiety 2 0.33 -0.54 0.44 0.02 0.25 0.12 0.13
Anxiety 3 0.20 -0.55 0.37 -0.07 0.20 0.17 0.37
Anxiety 4 0.27 -0.63 0.24 -0.05 0.23 -0.18 0.09

United Kingdom UTAUT
1 (25.10) 2 (12.52) 3 (11.73) 4 (7.44) 5 (5.84) 6 (5.18)

Performance 1 0.20 0.14 0.76 -0.01 0.07 -0.07
Performance 2 0.25 0.33 0.48 -0.35 0.26 0.20
Performance 3 0.31 0.28 0.79 -0.13 0.18 0.06
Performance 4 0.31 0.38 0.54 -0.02 0.26 0.09
Effort 1 0.44 0.37 -0.25 -0.26 0.08 -0.04
Effort 2 0.55 0.30 -0.51 -0.17 0.08 -0.06
Effort 3 0.65 0.38 -0.34 -0.12 0.02 -0.02
Effort 4 0.60 0.33 -0.42 -0.33 -0.07 -0.04
Attitude 1 0.54 0.27 -0.04 0.18 0.29 -0.27
Attitude 2 0.49 0.30 -0.24 0.49 0.26 0.16
Attitude 3 0.43 0.41 -0.24 0.53 0.18 0.13
Social 1 0.45 0.03 0.32 0.40 -0.13 -0.32
Social 2 0.47 -0.07 0.13 0.54 -0.16 -0.06
Social 3 0.65 -0.26 0.15 -0.12 -0.29 -0.40
Social 4 0.67 -0.24 0.14 0.09 -0.28 -0.33
Self-efficacy 1 0.53 0.23 -0.05 -0.50 -0.22 0.05
Self-efficacy 2 0.70 -0.18 0.12 -0.11 -0.31 0.03
Self-efficacy 3 0.41 -0.13 0.17 0.08 -0.38 0.63
Self-efficacy 4 0.56 0.03 -0.01 0.15 -0.33 0.41
Anxiety 1 0.52 -0.54 0.02 -0.15 0.33 -0.07
Anxiety 2 0.37 -0.62 -0.11 0.03 0.31 0.21
Anxiety 3 0.50 -0.62 -0.12 -0.05 0.31 0.05
Anxiety 4 0.53 -0.65 0.00 -0.09 0.23 0.11
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United States UTAUT
1 (30.71) 2 (14.25) 3 (9.22) 4 (7.0) 5 (5.24) 6 (4.68)

Performance 1 0.41 -0.09 0.56 -0.12 -0.36 0.17
Performance 2 0.55 -0.05 0.64 -0.07 -0.15 0.02
Performance 3 0.61 -0.06 0.65 -0.04 -0.15 0.14
Performance 4 0.51 -0.26 0.51 -0.03 0.12 0.03
Effort 1 0.60 -0.18 -0.03 0.25 0.12 0.23
Effort 2 0.71 0.05 -0.21 0.27 0.21 0.28
Effort 3 0.69 -0.09 -0.31 0.27 0.07 0.26
Effort 4 0.72 -0.08 -0.20 0.18 0.13 0.36
Attitude 1 0.61 -0.06 0.20 0.30 0.03 -0.32
Attitude 2 0.64 0.04 0.05 0.44 0.13 -0.43
Attitude 3 0.67 -0.03 0.01 0.33 0.08 -0.47
Social 1 0.49 0.23 0.06 -0.46 0.55 -0.06
Social 2 0.54 0.28 0.00 -0.46 0.43 -0.18
Social 3 0.69 0.14 -0.21 -0.42 -0.13 -0.02
Social 4 0.70 0.20 -0.21 -0.46 -0.18 0.01
Self-efficacy 1 0.72 -0.05 -0.14 -0.02 -0.01 0.21
Self-efficacy 2 0.46 0.46 -0.24 0.02 -0.38 -0.17
Self-efficacy 3 0.44 0.21 -0.32 0.12 -0.25 0.11
Self-efficacy 4 0.55 0.36 -0.27 -0.12 -0.39 -0.20
Anxiety 1 -0.03 0.77 0.20 0.08 0.09 0.15
Anxiety 2 -0.30 0.73 0.17 0.26 0.04 0.08
Anxiety 3 -0.16 0.82 0.16 0.18 0.08 0.10
Anxiety 4 -0.15 0.87 0.15 0.07 0.03 0.05
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UTAUT and CVPA component matrices for all countries.

Czech Republic UTAUT and CVPA
1 (17.89) 2 (10.66) 3 (8.12) 4 (7.52) 5 (6.60) 6 (5.93) 7 (4.21) 8 (3.49)

Performance 1 -0.06 0.04 0.29 0.40 -0.01 0.00 -0.11 0.64
Performance 2 0.05 -0.03 0.41 0.41 0.00 0.40 0.30 -0.03
Performance 3 0.14 0.13 0.52 0.45 -0.17 0.36 0.02 -0.18
Performance 4 0.06 0.21 0.33 0.49 0.06 0.28 0.05 0.05
Effort 1 0.26 -0.21 0.51 -0.15 0.10 0.08 0.08 0.23
Effort 2 0.53 -0.23 0.45 -0.32 -0.24 0.03 -0.21 0.03
Effort 3 0.50 -0.20 0.56 -0.39 -0.20 -0.01 -0.13 -0.01
Effort 4 0.46 -0.07 0.47 -0.44 -0.16 0.06 -0.06 -0.17
Attitude 1 0.33 0.21 -0.36 -0.10 -0.14 0.54 -0.08 0.07
Attitude 2 0.57 0.18 -0.39 -0.17 -0.13 0.45 0.11 0.00
Attitude 3 0.53 0.16 -0.30 -0.24 -0.12 0.53 0.12 0.10
Social 1 0.52 -0.22 -0.23 0.35 0.24 0.03 -0.26 -0.08
Social 2 0.48 -0.23 -0.15 0.43 0.12 0.14 -0.14 -0.24
Social 3 0.43 -0.18 -0.12 0.44 0.28 0.05 -0.29 -0.02
Social 4 0.36 -0.37 0.12 0.11 0.46 -0.16 -0.19 -0.25
Self-efficacy 1 0.54 -0.28 0.02 -0.17 0.25 -0.09 -0.10 -0.12
Self-efficacy 2 0.59 -0.27 -0.16 -0.19 0.28 0.08 0.03 0.18
Self-efficacy 3 0.44 -0.10 0.04 0.00 0.42 0.02 0.28 0.29
Self-efficacy 4 0.37 -0.24 -0.03 -0.13 0.39 -0.07 0.38 0.02
Anxiety 1 0.56 -0.23 -0.22 0.14 -0.40 -0.19 0.22 -0.01
Anxiety 2 0.26 -0.35 0.09 0.27 -0.24 -0.30 0.08 0.17
Anxiety 3 0.32 -0.39 -0.30 0.20 -0.41 -0.29 0.22 0.11
Anxiety 4 0.45 -0.35 -0.10 0.25 -0.55 -0.16 0.12 -0.08

CVPA 1 0.36 0.42 0.08 -0.02 0.32 -0.24 0.39 -0.01
CVPA 2 0.31 0.59 0.18 0.06 0.15 -0.20 0.34 -0.26
CVPA 3 0.49 0.62 0.05 0.09 -0.18 -0.21 0.08 -0.11
CVPA 4 0.37 0.58 0.11 0.19 -0.15 -0.14 -0.17 -0.07
CVPA 5 0.58 0.47 -0.11 -0.02 0.02 -0.24 -0.23 0.16
CVPA 6 0.47 0.61 -0.06 -0.03 0.02 -0.23 -0.31 0.22
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Greece UTAUT and CVPA
1 (25.89) 2 (14.72) 3 (9.08) 4 (7.26) 5 (5.78) 6 (5.08) 7 (4.04)

Performance 1 0.01 0.50 -0.41 0.42 0.22 0.02 0.10
Performance 2 0.26 0.49 -0.32 0.43 0.26 0.16 -0.04
Performance 3 0.30 0.33 -0.43 0.53 -0.10 0.03 0.08
Performance 4 0.50 0.23 -0.31 0.39 -0.16 0.17 -0.19
Effort 1 0.48 0.49 -0.24 -0.32 0.12 0.09 0.00
Effort 2 0.66 0.23 -0.13 -0.44 0.17 0.07 0.18
Effort 3 0.70 0.19 -0.23 -0.48 0.15 0.11 0.10
Effort 4 0.70 0.14 -0.17 -0.46 0.13 0.05 0.23
Attitude 1 0.42 0.35 -0.12 0.38 -0.17 0.37 0.02
Attitude 2 0.49 0.05 0.32 -0.10 -0.47 0.44 -0.23
Attitude 3 0.53 0.22 0.27 -0.11 -0.48 0.38 -0.16
Social 1 0.58 -0.17 -0.04 0.13 -0.35 -0.21 0.53
Social 2 0.58 -0.20 -0.03 0.11 -0.37 -0.24 0.32
Social 3 0.71 -0.22 -0.14 0.16 -0.15 -0.33 0.10
Social 4 0.68 -0.27 -0.10 0.15 -0.05 -0.33 -0.08
Self-efficacy 1 0.70 0.25 -0.02 -0.25 -0.15 -0.01 0.03
Self-efficacy 2 0.66 -0.25 -0.17 -0.04 0.15 -0.27 -0.30
Self-efficacy 3 0.71 -0.14 -0.19 -0.05 0.06 -0.23 -0.45
Self-efficacy 4 0.61 -0.34 -0.23 -0.07 0.13 -0.04 -0.40
Anxiety 1 0.34 -0.71 0.10 0.20 0.14 0.33 0.16
Anxiety 2 0.38 -0.64 0.10 0.09 0.27 0.20 0.06
Anxiety 3 0.40 -0.69 0.14 0.16 0.32 0.22 0.06
Anxiety 4 0.44 -0.62 0.16 0.15 0.27 0.34 0.13
CVPA 1 0.32 0.53 0.23 0.05 0.45 0.08 0.13
CVPA 2 0.24 0.60 0.40 0.06 0.36 -0.04 0.02
CVPA 3 0.32 0.32 0.62 0.00 -0.03 -0.02 0.04
CVPA 4 0.37 0.11 0.58 0.26 0.00 -0.06 -0.12
CVPA 5 0.42 0.24 0.55 0.10 0.06 -0.22 0.01
CVPA 6 0.38 0.22 0.54 0.26 0.13 -0.32 -0.05
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India UTAUT
1 (20.04) 2 (10.94) 3 (8.65) 4 (5.81) 5 (5.46) 6 (4.87) 7 (4.69) 8 (4.35) 9 (3.84)

Performance 1 0.11 0.35 -0.08 -0.18 0.08 0.07 0.50 0.18 0.39
Performance 2 0.31 0.43 -0.10 -0.25 -0.15 0.07 0.35 -0.06 -0.01
Performance 3 0.28 0.33 0.20 0.44 -0.29 0.41 0.03 0.04 -0.14
Performance 4 0.50 0.20 0.04 0.12 -0.11 0.42 0.40 -0.10 -0.05
Effort 1 0.40 0.38 0.24 0.36 0.11 0.06 -0.26 0.15 -0.17
Effort 2 0.55 0.39 0.16 -0.32 -0.12 0.34 -0.31 0.01 -0.08
Effort 3 0.40 0.41 -0.01 -0.35 0.03 -0.14 -0.32 -0.42 0.08
Effort 4 0.45 -0.03 -0.05 -0.51 -0.05 0.11 -0.21 -0.40 0.01
Attitude 1 0.32 0.36 0.26 0.23 0.37 -0.04 0.16 -0.21 0.37
Attitude 2 0.27 0.43 0.23 0.07 0.47 -0.08 -0.13 -0.02 0.10
Attitude 3 0.38 0.27 0.01 -0.03 0.68 -0.15 0.16 0.15 -0.09
Social 1 0.60 0.22 -0.32 0.12 0.09 -0.18 -0.11 -0.07 -0.25
Social 2 0.53 0.12 -0.25 0.25 0.09 -0.02 0.19 -0.11 -0.43
Social 3 0.60 -0.07 -0.39 -0.03 -0.09 -0.17 0.22 0.03 -0.06
Social 4 0.68 0.03 -0.20 -0.02 -0.46 -0.15 0.07 0.13 -0.08
Self-efficacy 1 0.27 0.27 0.02 -0.28 -0.14 -0.35 -0.07 0.52 0.24
Self-efficacy 2 0.65 0.05 -0.17 -0.15 0.07 -0.02 -0.26 0.39 -0.07
Self-efficacy 3 0.62 0.02 -0.20 0.01 -0.11 0.19 0.02 -0.16 0.29
Self-efficacy 4 0.50 0.20 0.11 0.36 -0.33 -0.16 -0.25 0.11 0.25
Anxiety 1 0.35 -0.39 -0.56 -0.04 0.19 -0.04 -0.01 0.15 -0.11
Anxiety 2 0.36 -0.35 -0.35 0.32 0.18 0.10 0.01 0.00 0.17
Anxiety 3 0.26 -0.42 -0.30 0.26 0.14 0.30 -0.30 -0.13 0.36
Anxiety 4 0.35 -0.53 -0.43 -0.03 0.08 0.05 -0.04 -0.01 0.14
CVPA 1 0.38 -0.43 0.35 -0.30 0.13 0.38 -0.02 0.28 -0.02
CVPA2 0.37 -0.42 0.50 -0.20 0.13 0.34 0.07 0.25 -0.04
CVPA 3 0.48 -0.44 0.36 -0.11 0.18 -0.19 0.12 -0.22 -0.25
CVPA 4 0.38 -0.32 0.58 0.22 -0.04 -0.23 -0.13 -0.02 0.01
CVPA 5 0.50 -0.30 0.35 -0.12 -0.14 -0.23 0.22 -0.23 0.07
CVPA 6 0.54 -0.43 0.37 0.17 -0.20 -0.31 0.15 -0.03 0.12
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Malaysia UTAUT and CVPA
1 (24.63) 2912.61) 3(9.71) 4(6.41) 5(5.65) 6(3.73) 7(3.59)

Performance 1 0.47 -0.12 0.18 0.53 -0.19 -0.04 0.26
Performance 2 0.56 -0.24 0.24 0.52 -0.07 0.09 0.11
Performance 3 0.52 -0.12 0.21 0.52 0.12 0.12 0.24
Performance 4 0.54 -0.27 0.27 0.26 0.05 0.41 -0.11
Effort 1 0.65 -0.33 -0.13 -0.04 0.22 0.00 0.05
Effort 2 0.54 -0.22 -0.22 -0.17 0.28 -0.25 0.25
Effort 3 0.66 -0.19 -0.17 -0.18 0.38 -0.13 0.21
Effort 4 0.66 -0.04 -0.05 -0.21 0.20 -0.08 0.28
Attitude 1 0.63 -0.11 0.09 -0.01 0.07 0.37 -0.18
Attitude 2 0.59 -0.11 0.03 -0.27 0.44 0.24 -0.01
Attitude 3 0.51 -0.18 -0.08 -0.30 0.28 0.13 -0.28
Social 1 0.51 0.19 0.37 -0.45 -0.25 0.16 0.13
Social 2 0.50 0.26 0.32 -0.47 -0.19 0.02 0.10
Social 3 0.58 0.12 0.28 -0.28 -0.52 0.02 0.18
Social 4 0.60 0.19 0.28 -0.09 -0.48 -0.06 0.05
Self-efficacy 1 0.57 -0.03 0.00 -0.06 -0.06 -0.47 -0.32
Self-efficacy 2 0.58 0.02 0.04 0.11 -0.15 -0.12 -0.39
Self-efficacy 3 0.70 -0.04 -0.07 0.18 -0.11 -0.30 -0.10
Self-efficacy 4 0.70 -0.13 0.08 0.18 0.04 -0.26 -0.32
Anxiety 1 0.00 0.56 0.51 0.09 0.16 -0.13 -0.08
Anxiety 2 -0.05 0.61 0.46 -0.01 0.39 -0.10 0.02
Anxiety 3 -0.02 0.68 0.47 0.12 0.32 0.02 -0.09
Anxiety 4 -0.04 0.59 0.44 0.09 0.22 0.01 -0.02
CVPA 1 0.13 0.64 -0.30 0.07 -0.01 -0.12 0.24
CVPA 2 0.31 0.53 -0.52 0.19 0.05 0.03 0.16
CVPA 3 0.37 0.49 -0.39 0.12 -0.09 0.15 -0.12
CVPA 4 0.31 0.40 -0.42 -0.03 -0.10 0.26 -0.20
CVPA 5 0.36 0.53 -0.49 0.01 -0.09 0.19 -0.09
CVPA 6 0.33 0.47 -0.51 0.12 0.00 -0.06 0.08
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New Zealand UTAUT and CVPA
1 (18.64) 2(14.02) 3(8.88) 4(7.08) 5(6.66) 6(6.11) 7(4.36) 8(3.51)

Performance 1 0.53 -0.30 0.02 -0.17 0.47 -0.04 0.27 -0.05
Performance 2 0.43 -0.34 -0.10 -0.21 0.50 -0.09 0.11 -0.26
Performance 3 0.65 -0.16 -0.08 -0.26 0.42 -0.06 0.26 0.06
Performance 4 0.48 -0.14 0.24 -0.44 0.29 -0.07 0.17 0.26
Effort 1 0.48 -0.24 -0.15 0.31 -0.07 -0.31 -0.30 0.10
Effort 2 0.59 -0.14 0.05 0.52 -0.04 -0.23 -0.08 -0.05
Effort 3 0.62 -0.22 -0.14 0.48 0.03 -0.21 -0.06 0.14
Effort 4 0.57 -0.31 -0.16 0.59 0.07 -0.21 -0.02 -0.08
Attitude 1 0.41 0.10 0.10 -0.30 -0.30 -0.49 0.28 0.15
Attitude 2 0.36 0.19 0.13 -0.37 -0.59 -0.33 0.18 -0.19
Attitude 3 0.51 0.12 -0.02 -0.11 -0.59 -0.37 0.10 -0.11
Social 1 0.53 -0.07 0.47 -0.03 0.04 0.20 -0.27 0.01
Social 2 0.27 0.15 0.23 -0.28 -0.12 0.08 -0.48 -0.18
Social 3 0.55 -0.13 0.36 -0.24 0.06 0.06 -0.26 0.04
Social 4 0.59 0.05 0.33 -0.16 -0.03 0.20 -0.39 0.05
Self-efficacy 1 0.63 -0.21 -0.05 0.04 -0.09 0.28 0.00 0.02
Self-efficacy 2 0.37 -0.05 0.27 0.15 -0.22 0.49 0.35 -0.07
Self-efficacy 3 0.44 -0.23 -0.04 0.01 -0.36 0.56 0.09 -0.01
Self-efficacy 4 0.34 0.06 -0.16 0.27 -0.26 0.46 0.34 0.21
Anxiety 1 0.13 0.47 0.57 0.19 0.12 0.04 0.09 -0.16
Anxiety 2 -0.05 0.57 0.35 0.28 0.19 -0.14 0.16 0.11
Anxiety 3 -0.03 0.55 0.55 0.29 0.12 -0.11 0.15 0.06
Anxiety 4 -0.02 0.57 0.56 0.18 0.12 -0.02 0.04 -0.10
CVPA 1 0.25 0.70 -0.18 -0.02 0.03 -0.04 -0.11 0.41
CVPA 2 0.24 0.58 -0.38 -0.11 0.08 0.06 -0.15 0.40
CVPA 3 0.30 0.55 -0.29 -0.14 0.00 0.09 0.03 0.14
CVPA 4 0.35 0.55 -0.28 -0.02 0.12 0.21 -0.03 -0.16
CVPA 5 0.30 0.65 -0.44 -0.04 0.10 0.00 -0.03 -0.33
CVPA 6 0.37 0.60 -0.43 0.04 0.12 0.05 0.00 -0.38
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Saudi UTAUT
1 (27.35) 2 (11.34) 3 (9.28) 4 (8.22) 5 (5.97) 6 (4.70) 7 (3.72)

Performance 1 0.63 -0.01 -0.29 -0.38 0.08 0.04 -0.08
Performance 2 0.56 -0.03 -0.43 -0.45 0.28 0.05 -0.15
Performance 3 0.58 0.01 -0.31 -0.36 0.33 0.16 -0.26
Performance 4 0.60 0.03 -0.06 -0.23 0.52 0.09 0.07
Effort 1 0.73 -0.07 -0.18 0.22 -0.01 0.12 -0.20
Effort 2 0.55 -0.13 -0.10 0.44 0.01 0.12 -0.39
Effort 3 0.51 -0.22 -0.04 0.49 0.01 0.29 0.08
Effort 4 0.63 -0.26 -0.06 0.40 0.04 0.30 0.01
Attitude 1 0.74 -0.14 -0.05 0.16 0.29 -0.13 0.29
Attitude 2 0.50 -0.12 -0.20 0.36 0.22 -0.54 0.20
Attitude 3 0.63 -0.21 -0.15 0.29 0.08 -0.28 -0.02
Social 1 0.58 0.52 -0.10 -0.26 -0.04 0.15 0.09
Social 2 0.56 0.46 -0.21 -0.05 0.03 0.04 0.26
Social 3 0.36 0.45 -0.10 -0.44 -0.29 -0.09 0.22
Social 4 0.42 0.61 -0.18 -0.28 -0.22 -0.02 0.00
Self-efficacy 1 0.54 0.19 -0.10 0.29 -0.12 -0.20 0.31
Self-efficacy 2 0.45 0.26 0.18 0.19 -0.23 0.52 -0.16
Self-efficacy 3 0.54 0.41 0.09 0.17 -0.31 -0.23 -0.14
Self-efficacy 4 0.46 0.31 0.08 0.14 -0.54 -0.13 -0.19
Anxiety 1 0.51 0.10 -0.15 0.25 -0.26 -0.06 -0.02
Anxiety 2 -0.02 0.59 0.44 0.21 0.26 -0.06 -0.05
Anxiety 3 0.01 0.61 0.55 0.15 0.35 -0.05 -0.08
Anxiety 4 0.01 0.55 0.56 0.14 0.39 0.14 0.05

CVPA 1 0.41 -0.20 0.42 -0.04 -0.08 0.38 0.40
CVPA 2 0.55 -0.48 0.31 -0.20 -0.19 0.18 0.32
CVPA 3 0.54 -0.31 0.41 -0.30 -0.15 -0.11 -0.17
CVPA 4 0.33 -0.35 0.49 -0.34 -0.22 -0.10 -0.02
CVPA 5 0.65 -0.27 0.52 -0.16 0.04 -0.20 -0.15
CVPA 6 0.57 -0.22 0.53 -0.20 0.14 -0.23 -0.16



South Africa UTAUT
1 (21.19) 2 (10 .36) 3 (9 .52) 4 (8 .02 ) 5 (5 .96) 6 (5 .60) 7 (4 .45) 8 (3 .91) 9 (3.56) 

Performance 1 0.28 -0.20 -0.34 0.55 0.07 0.22 0.14 -0.07 -0.16
Performance 2 0.27 -0.51 -0.15 0.57 -0.04 0.28 0.07 -0.13 -0.03
Performance 3 0.24 -0.59 -0.05 0.55 -0.04 0.17 -0.09 -0.17 -0.09
Performance 4 0.22 -0.45 0.00 0.61 -0.03 -0.15 -0.21 0.28 0.13
Effort 1 0.25 -0.50 0.10 -0.09 0.04 0.30 -0.21 0.12 0.47
Effort 2 0.67 -0.29 -0.02 -0.39 0.08 0.15 0.21 -0.10 0.16
Effort 3 0.67 -0.22 -0.13 -0.37 -0.08 0.10 0.22 -0.10 0.16
Effort 4 0.67 -0.21 -0.05 -0.39 -0.12 0.18 0.23 -0.24 0.08
Attitude 1 0.60 0.05 0.03 0.14 -0.34 0.08 0.04 0.02
Attitude 2 0.52 -0.04 0.07 0.12 -0.64 -0.34 0.03 -0.10 -0.11
Attitude 3 0.51 0.05 0.02 -0.12 -0.52 -0.08 -0.03 -0.05 -0.02
Social 1 0.48 0.06 -0.02 0.11 0.41 -0.41 0.32 0.10 0.23
Social 2 0.40 -0.01 -0.14 0.19 0.36 -0.44 0.24 0.21 0.31
Social 3 0.62 0.04 -0.25 0.00 0.46 -0.16 -0.10 -0.08 -0.32
Social 4 0.68 0.14 -0.22 -0.01 0.31 -0.18 -0.05 -0.15 -0.30
Self-efficacy 1 0.54 -0.23 -0.12 -0.36 0.17 0.14 -0.20 0.02 -0.10
Self-efficacy 2 0.68 0.12 -0.09 0.01 0.00 -0.17 -0.13 0.05 -0.09
Self-efficacy 3 0.45 -0.18 0.12 -0.26 0.05 0.15 0.46 0.35 0.03
Self-efficacy 4 0.67 0.04 -0.12 -0.16 -0.05 -0.11 -0.37 0.18 -0.11
Anxiety 1 0.28 0.39 -0.41 0.08 0.07 0.43 0.15 -0.18 0.09
Anxiety 2 0.33 0.54 -0.29 0.24 -0.05 0.31 0.00 0.21 -0.01
Anxiety 3 0.18 0.50 -0.34 0.16 -0.14 0.19 0.03 0.42 0.21
Anxiety 4 0.26 0.57 -0.38 0.07 -0.18 0.26 0.13 0.08 0.00
CVPA 1 0.27 0.10 0.63 0.03 -0.01 0.13 0.29 0.33 -0.17
CVPA 2 0.24 -0.15 0.54 0.01 0.07 0.12 0.38 0.24
CVPA 3 0.38 0.00 0.72 0.15 0.05 0.23 0.17 0.03 0.06
CVPA 4 0.36 0.26 0.45 0.05 0.11 0.29 -0.19 0.04 -0.20
CVPA 5 0.36 0.46 0.49 0.24 0.10 -0.04 -0.27 -0.33 0.26
CVPA 6 0.36 0.52 0.50 0.27 0.10 -0.03 -0.16 -0.35 0.18
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United Kingdom UTAUT and CVPA
1 (20.91) 2(11.47) 3(9.90) 4(9.53) 5(6.20) 6(4.77) 7(4.34) 8(3.70)

Performance 1 0.19 -0.03 -0.14 0.76 -0.04 0.02 0.10 -0.10
Performance 2 0.25 0.06 -0.32 0.48 -0.34 0.06 0.19 0.34
Performance 3 0.31 0.05 -0.27 0.78 -0.19 0.14 0.14 0.02
Performance 4 0.31 0.06 -0.37 0.53 -0.07 0.22 0.21 -0.02
Effort 1 0.43 -0.07 -0.40 -0.26 -0.25 -0.03 0.18 -0.27
Effort 2 0.56 0.01 -0.30 -0.50 -0.13 -0.11 0.11 0.00
Effort 3 0.64 -0.06 -0.40 -0.33 -0.07 -0.09 0.08 -0.05
Effort 4 0.60 -0.04 -0.35 -0.41 -0.27 -0.14 -0.06 0.04
Attitude 1 0.53 -0.03 -0.27 -0.02 0.20 -0.13 0.33 0.05
Attitude 2 0.52 0.16 -0.25 -0.21 0.50 0.17 0.18 0.19
Attitude 3 0.44 0.13 -0.37 -0.20 0.56 0.11 0.13 0.22
Social 1 0.41 -0.22 -0.07 0.34 0.39 -0.15 0.01 -0.38
Social 2 0.46 -0.11 0.06 0.14 0.50 0.14 -0.13 -0.39
Social 3 0.62 -0.25 0.21 0.17 -0.07 -0.40 -0.20 -0.19
Social 4 0.64 -0.20 0.22 0.18 0.14 -0.36 -0.24 -0.03
Self-efficacy 1 0.53 -0.02 -0.24 -0.07 -0.49 -0.07 -0.28 0.06
Self-efficacy 2 0.66 -0.31 0.12 0.12 -0.07 -0.10 -0.28 0.14
Self-efficacy 3 0.38 -0.28 0.06 0.12 0.00 0.57 -0.47 0.12
Self-efficacy 4 0.51 -0.28 -0.09 -0.02 0.17 0.19 -0.33 0.29
Anxiety 1 0.52 -0.15 0.53 0.03 -0.15 -0.05 0.32 0.06
Anxiety 2 0.37 -0.14 0.61 -0.12 -0.04 0.26 0.26 0.00
Anxiety 3 0.50 -0.16 0.61 -0.12 -0.08 0.11 0.29 -0.02
Anxiety 4 0.51 -0.24 0.62 0.00 -0.08 0.05 0.20 0.20
CVPA 1 0.19 0.58 0.19 0.17 0.10 -0.40 -0.07 0.27
CVPA 2 0.07 0.68 0.14 0.25 0.12 -0.37 -0.02 0.15
CVPA 3 0.28 0.69 0.18 -0.04 0.10 0.13 -0.20 0.19
CVPA 4 0.35 0.70 0.18 0.00 0.10 0.08 -0.01 -0.15
CVPA 5 0.43 0.70 0.04 -0.06 -0.22 0.19 -0.09 -0.26
CVPA 6 0.36 0.67 0.17 -0.11 -0.24 0.26 -0.07 -0.25
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United States UTAUT and CVPA
1 (25.75) 2 (12.91) 3 (11.56) 4 (7 .16 ) 5 (5.70) 6 (4 .25) 7 (3 .75)

Performance 1 0.40 -0.09 -0.08 0.57 -0.22 0.34 0.13
Performance 2 0.55 0.02 -0.08 0.63 -0.13 0.12 -0.02
Performance 3 0.61 -0.03 -0.07 0.64 -0.12 0.17 0.10
Performance 4 0.56 0.15 -0.31 0.41 -0.08 -0.03 0.04
Effort 1 0.59 -0.15 -0.17 0.00 0.26 -0.11 0.27
Effort 2 0.69 -0.20 0.08 -0.16 0.29 -0.13 0.30
Effort 3 0.65 -0.32 -0.04 -0.21 0.32 -0.09 0.23
Effort 4 0.70 -0.20 -0.05 -0.16 0.20 -0.05 0.36
Attitude 1 0.62 -0.03 -0.06 0.19 0.28 0.01 -0.32
Attitude 2 0.65 -0.03 0.03 0.06 0.43 -0.04 -0.40
Attitude 3 0.66 -0.14 -0.01 0.03 0.33 -0.06 -0.45
Social 1 0.52 0.15 0.19 -0.03 -0.41 -0.51 0.00
Social 2 0.53 -0.01 0.28 -0.02 -0.40 -0.50 -0.15
Social 3 0.65 -0.24 0.20 -0.18 -0.39 -0.03 -0.04
Social 4 0.66 -0.25 0.26 -0.18 -0.43 0.02 -0.01
Self-efficacy 1 0.68 -0.27 0.00 -0.08 0.00 -0.01 0.19
Self-efficacy 2 0.43 -0.16 0.51 -0.17 0.03 0.28 -0.20
Self-efficacy 3 0.42 -0.13 0.24 -0.31 0.12 0.28 0.13
Self-efficacy 4 0.53 -0.15 0.42 -0.26 -0.15 0.36 -0.22
Anxiety 1 0.02 0.37 0.70 0.18 0.08 -0.02 0.17
Anxiety 2 -0.27 0.31 0.68 0.18 0.26 -0.02 0.10
Anxiety 3 -0.16 0.16 0.79 0.23 0.17 -0.06 0.10
Anxiety 4 -0.1 5 0.20 0.84 0.21 0.09 -0.08 0.03
CVPA 1 0.38 0.74 -0.17 0.00 0.11 -0.13 0.04
CVPA 2 0.39 0.67 -0.34 0.07 0.13 -0.15 0.02
CVPA 3 0.27 0.76 -0.14 -0.18 0.05 -0.09 -0.13
CVPA 4 0.35 0.70 0.10 -0.10 -0.01 0.10 -0.03
CVPA 5 0.32 0.67 -0.03 -0.30 -0.20 0.28 0.08
CVPA 6 0.35 0.64 -0.13 -0.27 -0.12 0.31 0.11
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