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ABSTRACT 

In an increasingly global market, it has become a matter of interest to understand how culture 

affects the user experience (UX) of tangible interactive products. The quality of user experience 

is intricately related to the users’ cultural characteristics. However, not much research has been 

done to study this. Our aim was to extend the insights on cross-cultural impact on UX evaluation 

by comparing UX as experienced by participants with a Chinese background to that of 

participants with a Dutch background. This study was divided into two phases. 10 interviews 

were conducted in the first phase, with the intention to construct a more complete and 

understandable UX attribute list from a multicultural perspective. The second study was a lab-

based UX evaluation study of three home electronic products (i.e., iPad, LivingColors, and 

Airfryer) with altogether 36 respondents from China and 38 respondents from the Netherlands. 

The results indicated that there were some cultural differences in how people experience the 

products and also in the relative importance of different attributes assigned by the users. We 

discuss implications for user experience research and for future studies. 
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INTRODUCTION  

As business competition globalizes, it has become increasingly crucial to understand user 

experience (UX) towards products from various cultures. The success of any product in the 

international markets requires a good knowledge of customer needs in the variant market areas 

and appropriate localization of the product to fit the local culture and needs (Walsh, Nurkka, & 

Walsh, 2010). In addition to globalization of products, there has been a shift from usability to 

user experience in the field of human-computer interaction (HCI) and interaction design. 

Increasing customer demands on product design have resulted in that not only functionality and 

usability of the products have to be fulfilled but also experience, initially employing concepts 

such as fun, pleasure, and hedonic quality (Hassenzahl, 2005; Bargas-Avila & Hornbæ k, 2011).  

Current studies on UX are mostly conducted in a western setting (Bargas-Avila & Hornbæ k, 2011; 

Hassenzahl, 2005). However, cultural characteristics and values are likely to influence what users 

look for in a product and also how they interpret the product. Countries may have ingrained a 

cultural background that will influence the extent to which certain product characteristics are 

appreciated by users (Jordan, 2000). Thus, the study described in this report will focus on a 

comparison between Western (i.e., the Netherlands) and Eastern (i.e., China) culture on UX 

perception and evaluation.  

Despite the wide-spread assumption that cultural factors are important in user experience and 

product design, not much research has been done to study them with respect to tangible 

interactive products. Existing studies mainly focus either on web design, or mobile use (e.g., 

Frandsen-Thorlacius, Hornbæ k, Hertzum, & Clemmensen, 2009; Walsh, Nurkka, & Walsh, 2010). 

However, cultural characteristics detected within one system may not be transferable to 

another. That is, it is possible that cultural characteristics are structured incongruently in 

different contexts when using different products (Lee et al., 2008). The broadening of products 

studied is also one of the purposes of UX research (Bargas-Avila & Hornbæ k, 2011). Thus it is an 

interesting expansion in scope to study home electronic domain. 

The present study is therefore aimed at investigating whether and how UX differs in the field of 

consumer electronic products in two different cultures (i.e., the Netherlands and China).  

The report is structured as follows:  

Chapter 2 presents a literature review of existing frameworks and measurements of UX, cultural 

dimensions and their relation with UX. It points to the goal of the current research. Chapter 3 

describes the methodology and results in the qualitative study, which contributes to the further 

study. Chapter 4 presents the lab-based survey including the study design and the results, and 

discusses the implications of the results. Chapter 5 states the conclusions of the study and 

presents suggestions for further investigations.  
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THEORETICAL BACKGROUND  

In this chapter the concept of UX is introduced, and explained in more detail. Although there are 

different viewpoints to UX, a common understanding has formed around the notion that UX 

takes a holistic view, and is subjective and emphasizes positive consequences of interaction with 

products. In parallel with the emerging UX frameworks, a range of measurement methods has 

been developed and will be presented here as well. Since we aim to explore UX in two different 

cultures, Hofstede’s cultural dimensions, as one of the most influential theories around cultural 

differences, are explained to compare differences between the Netherlands and China. Also 

applications of cultural dimensions in the field of UX are discussed. Finally, the objective of the 

current study and the research questions are presented.  

User Experience 

As technology and development processes matured, interactive products became not only more 

useful and usable, but also fashionable, and fascinating things to desire (Hassenzahl & Tractinsky, 

2006). We currently witness a growing interest of the HCI and design community in UX. UX as a 

concept is now more widely used but understood in many different ways. To illustrate the 

dilemma of finding a generally accepted definition of UX, take the following definitions for 

example: 

All the aspects of how people use an interactive product: the way it feels in their 

hands, how well they understand how it works, how they feel about it while they’re 

using it, how well it serves their purposes, and how well it fits into the entire context in 

which they are using it. (Alben, 1996, p. 12) 

User experience encompasses all aspects of the end-user's interaction with the 

company, its services, and its products. The first requirement for an exemplary user 

experience is to meet the exact needs of the customer, without fuss or bother. Next 

come simplicity and elegance that produce products that are a joy to own, a joy to use. 

True user experience goes far beyond giving customers what they say they want, or 

providing checklist features. (The Definition of User Experience (Nielsen-Norman 

Group))  

ISO 9241-210 defines user experience as "a person's perceptions and responses that 

result from the use or anticipated use of a product, system or service". According to 

the ISO definition, user experience includes all the users' emotions, beliefs, 

preferences, perceptions, physical and psychological responses, behaviors and 

accomplishments that occur before, during and after use. The ISO also lists three 

factors that influence user experience: system, user and the context of use. (User 

experience (Wikipedia), 2014) 

UX is a consequence of a user’s internal state (predispositions, expectations, needs, 

motivation, mood, etc.), the characteristics of the designed system (e.g., complexity, 

purpose, usability, functionality, etc.) and the context (or the environment) within 

which the interaction occurs (e.g., organizational/social setting, meaningfulness of the 

activity, voluntariness of use, etc.). (Hassenzahl & Tractinsky, 2006, p. 95) 
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Users’ judgment of product quality arising from their experience of interaction, and 

the product qualities which engender effective use and pleasure. (Sutcliffe, 2010, p. 3, 

as cited in User experience definitions (All about UX)) 

While these concepts and definitions are still very diverse, a common understanding of the 

elements determining UX is taking shape. The focus of UX is on the user and the subjective 

construction of a positive user experience and its expression in the emotions resulting from the 

interaction with a product (Zimmermann, 2008). With human-product interaction we do not 

only refer to (1) instrumental interaction, but also to (2) non-instrumental, and even to (3) non-

physical interaction (Desmet & Hekkert, 2007). Instrumental interaction is task-related, while 

non-instrumental interaction refers to the interaction that does not directly serve a function in 

operating a product. Non-physical interaction includes fantasizing about, remembering and 

anticipating usage.  

This thesis will not pursue a conclusive definition of UX, as it is an ongoing process within the UX 

community. In the context of this study, the UX definition employed will be mainly based on 

Hassenzahl’s (2005, 2006) and Tractinsky’s (2006) understanding of UX. The concept of UX in this 

thesis refers to all possible affective experiences involved in human-product interaction. Based 

on the model of Roto (2006), the UX components considered in this thesis are summarized in 

Figure 1. Context defines the environmental, social and temporal factors. User refers to the 

mental and physical state of the person who interacts with the interactive Product. User 

experience is the subjective consequence, changing the users’ emotions through interaction with 

a product. A user’s state affects the interaction perception, which in turns affects the experience 

(Roto, 2006). 

 
Figure 1 User experience framework 

When individuals come in contact with a product, a process is triggered. Even before coming into 

contact, individuals may already have expectations towards the product, such as from 

advertisements, reviews by others and so on. According to Hassenzahl (2005), Desmet and 

Hekkert (2007), the process leading to user experience is described in detail as the following. 

First, people perceive the product's features. Based on this, each individual constructs a personal 

version of the apparent product character. This character consists of groups of pragmatic and 

hedonic attributes (Hassenzahl, 2005). The pragmatic attributes are relevant with respect to 

functionality (i.e., utility) and ways to access this functionality (i.e., usability), while all other 

remaining attributes are hedonic, including aesthetic, brand, attachment, social status, 
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uniqueness, security, stimulation and so on. Second, the apparent product character leads to 

emotional consequences. Further, the emotion might lead to a behavioral tendency (e.g., use 

the product more often; miss it when it’s gone). According to the currently most widely adopted 

theory of emotions (i.e., appraisal theory), emotions arise from encounters with products that 

are appraised as having beneficial or harmful consequences for the individual’s concerns, that is, 

individuals’ needs, motives, goals and other sensitivities (Desmet & Hekkert, 2007, shown in 

Figure 2). Moreover, the emotional consequences of a particular product character are 

moderated by the specific usage situation. The appraisal process weights and integrates 

perceptions of product attributes by taking particular contexts into account (Hassenzahl, 2005). 

In other words, if a product character fulfills people’s psychological needs given the context in 

which they interact with the product, people could gain positive feelings and experience through 

the interaction with the product, and the product is likely to be viewed as appealing.  

 

Figure 2 Basic model of product emotions 

People-Product Relationships 

Motives and Needs 

People do things for underlying reasons, needs and goals. Also, interacting with an interactive 

product could be seen as a goal-directed action (Hassenzahl, 2010). Human needs are the 

motives for product use. 

Many action theories agree upon the notion of a hierarchical organization of goals (Carver & 

Scheier, 1989, as cited in Hassenzahl, 2010). A simplified three level goal model is presented in 

Figure 3. According to Hassenzahl (2010), on the middle level of the hierarchy are do-goals, 

which are concrete outcomes an actor wants to attain. On the lowest level are motor-goals, the 

specific ways to achieve do-goals. On the top are be-goals, which motivate action and provide it 

with meaning. For instance, ‘making a phone call’ is a do-goal. It can be decomposed into motor-

goals down to pressing buttons etc. The possible be-goal could be to find company when feeling 

lonely. Motor goals are close to the world, triggered by the actual interactive product and 

context, while be-goals are close to people’s selves. Given a salient be-goal, the do-goals and 

motor goals become meaningful. Thus it is crucial to consider be-goals in experiential approach 

in HCI. UX differs from traditional usability with respect to its focus on both do-goals and be-
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goals. In other words, one way to approach UX is to understand it as addressing needs beyond 

the mere practical level (Hassenzahl, 2007). 

 
Figure 3 A three level hierarchy of goals 

In psychology, among the best known theories of needs is Self-Determination Theory (SDT). The 

critical component of this theory concerns the degree to which individuals fulfill their innate 

psychological needs; the more they attain these innate psychological needs, the more their 

behavior is self-motived and self-determined. Deci and Ryan (2000) identified three main 

intrinsic needs involved in SDT: competence, autonomy, and relatedness. According to Deci and 

Ryan (2000), the three psychological needs motivate the self to initiate behavior and specify 

nutriments that are essential for psychological growth, integrity, and well-being of an individual. 

These needs are said to be universal, but some may be more salient than others at certain times 

and can be satisfied while engaging in a wide variety of behaviors that may differ among time, 

culture or experience (Deci & Ryan, 2000). 

Another theory of psychological needs is Abraham Maslow’s (1954) Theory of Personality, which 

suggests a pyramid of five needs, starting from physiological and safety needs, going up to 

belongingness, self-esteem, and self-actualization. The basis of Maslow’s theory is that human 

beings are motivated by unsatisfied needs, and that certain lower level of needs must be 

satisfied before the individual will strongly desire or focus upon the higher level needs. The 

theory, which was once popular, is much debated and no longer seen as a solid theory in 

psychology, but is still used in particular by consultants and designers.  

Taking the idea of Maslow’s hierarchy of human needs, Jordan (2000) demonstrated a 

hierarchical model of consumer needs in the context of interactive products. His first level is 

functionality, the second is usability and the highest is pleasurability. The former two levels in his 

model are associated with do-goals, while the highest level is related to be-goals. However, 

some scholars argue that the hierarchical organization of needs in and their relative importance 

may be user, product and/or context dependent (Hassenzahl, 2005; Zimmermann, 2008). 

Further, Jordan (2000) identified four aspects within the pleasure level: physio-pleasure derived 

from sensory organs, socio-pleasure arising in the relationship with others or the society as a 

whole, psycho-pleasure related to people’s cognitive and emotional reactions, and Ideo-pleasure 

pertaining to personal aspirations and moral values.  

From Needs to Product Attributes 

Experiences get their value through the psychological needs they fulfill. Eventually it is through 

the product’s functionality, presentation and interaction that people can gain particular 

Why? - be goals 

What? - do goals 

How? - motor goals 
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experiences. Thus it is natural to focus on the attributes of interactive products. One therefore 

must identify a list of underlying psychological needs and link them back to product attributes 

(Hassenzahl, 2007). In the following section, we will summarize the (appealing) attributes of a 

product that fulfil people’s needs, generating positive and pleasant emotions. 

Jordan (1998) made a ‘first pass’ at identifying the properties of a product that can contribute to 

making it particularly pleasurable (see Table 1). 

Table 1 Properties associated with pleasurable products (Jordan, 1998) 

Property Definitions 

Features Helpful features supporting the operation of the product. 
Usability Easy to use and easy to understand what each button does. 
Aesthetics Appearance including style and color. 
Performance A product performing its primary task to a particularly high level. 
Reliability Enable users to form a bond with a product. 
Convenience Particularly appropriate for certain context of use. 
Size Either enhance the products’ performance or suit the context of use. 

 

Similarly, Desmet (2003) proposed five categories of emotions elicited by products through 

appraisal processes (Figure 2): instrumental, aesthetic, social, surprise, and interest emotions. 

Since each underlying appraisal process addresses a distinct evaluative issue, these emotion 

categories could be seen as corresponding product attribute categories. Instrumental product 

emotions derive from perceptions of whether a product will allow users to achieve their 

objectives. Aesthetic product emotions relate to appeal, the potential for products to delight or 

offend our senses. Social product emotions result from the extent to which a product can 

comply with socially determined standards. Surprise product emotions are driven by the 

perception of novelty in a design. Finally, interest product emotions are elicited by the 

perception of challenge combined with promise, and all involve an aspect of stimulation 

(Desmet, 2003). 

Hassenzahl (2005) built a product-oriented model of user experience, named the 

hedonic/pragmatic model. It assumes that people perceive interactive products along two 

different quality dimensions. Pragmatic quality summarizes the product’s perceived ability to 

support the achievement of do-goals (i.e., its utility and usability in relation to potential tasks). 

All other remaining product attributes are subsumed under hedonic quality, which summarizes 

the product’s perceived ability to support the achievement of be-goals (Hassenzahl, 2010). With 

the underlying needs for novelty and change (competence/personal growth) and for self-

presentation and belonging (relatedness/self-expression), Hassenzahl (2005) divided hedonic 

quality into providing stimulation, communicating identity, and evoking valued memories. Based 

on Hassenzahl (2005), Roto (2007) proposed to include the following elements into the 

measurable characteristics of UX: utility - does the product serve its purpose; usability - is the 

product easy to use; enjoyment - is the design and interaction enjoyable; and pride - is the user 

proud about the product. 

Taken together, these models lead to two main categories of product qualities: instrumental 

aspects including functionality and usability, and non-instrumental aspects consisting of 

aesthetic, stimulation, social identity, freedom, attachment etc. While most authors consider 
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instrumental aspects as separate and independent but complementing constructs to non-

instrumental aspects (e.g., Hassenzahl, 2004), some researchers claim that these two aspects 

influence each other. For instance, beauty and attractiveness would increase the user-perceived 

usability (Tractinsky, 1997; Tractinsky, Katz, & Ikar, 2000). Although the relative importance of 

instrumental vs. non-instrumental qualities and whether they are organized hierarchically are 

still open questions in the UX domain, it is important to note that UX approaches are not an 

alternative to instrumental-based approaches. UX is calling for a holistic perspective that 

encompasses all of the potential benefits that a product can deliver. Instrumental aspects should 

be seen, in many cases, as key components of pleasurability.  

User Experience Evaluation Method 

The above made evident that UX is a complex construct that encompasses aspects of the user’s 

state, characters of the product and the usage context. These multiple facets of UX and the 

different aims of the researchers trying to get a hold of experiences have led to a multitude of 

measurement and evaluation methods (Zimmermann, 2008). Among them, questionnaires are 

the dominant UX assessment method, and the most frequently used validated measurements 

cover Hassenzahl, Burmester and Koller’s (2003) hedonic quality, and Lavie and Tractinsky’s 

(2004) aesthetics (Bargas-Avila & Hornbæ k, 2011). 

To measure the attractiveness of a product, Hassenzahl et al. (2003) developed an instrument of 

measurement in the format of semantic differentials named “AttrakDiff”. The measurement 

assesses three dimensions of product qualities: pragmatic quality (PQ), hedonic quality-

stimulation (HQ-S) and hedonic quality-identification (HQ-I). In addition, they included a 

measure for overall attractiveness (ATT). The instrument is based on the framework of 

Hassenzahl (2005), but leaves out a third hedonic quality named evocation. It consists of 23 

items with a 7-point scale whose poles are opposite adjectives (e.g., ‘confusing – clear’, ‘unusual 

– ordinary’, ‘good – bad’). The average of the items belonging in particular dimension creates a 

scale value for PQ, HQ-S, HQ-I, and ATT respectively.  

Lavie and Tractinsky (2004) presented a comprehensive approach to the measurement of visual 

aesthetics. They developed a questionnaire that consists of two main dimensions of visual 

aesthetics, which they termed ‘classical aesthetics’ and ‘expressive aesthetics’. The classical 

aesthetics dimension emphasizes orderly and clear design, while the expressive aesthetics 

dimension is manifested by the designers’ creativity and originality (Lavie & Tractinsky, 2004). 

Each of the aesthetic dimensions is measured by a five-item scale. Hassenzahl and Monk (2010) 

criticized that the dimension of expressive aesthetics measures more symbolic or motivational 

aspects that are conveyed by visual attributes rather than directly focusing on aesthetic 

attributes. 

However, cultural effects were found on the feedback collected in the process and result of user 

experience research, for example in the Netherlands and Korea (Lee & Lee, 2007). Lee and Lee 

(2007) suggested that Dutch participants criticized the products more actively and had a wider 

range of observation in the usability test. In the same vein, one may therefore question whether 

the expected results can be obtained when applying those methods described above to totally 

different cultures, because most UX evaluation methods were developed in Western areas and 

subjected to people in the areas.  
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Hofstede’s Cultural Dimensions  

In research, it is commonly agreed that culture refers to the following scenario: individually we 

are all different, but we share similar experiences with others who grow up in the same 

surroundings or society (De Mooij & Hofstede, 2011). As such, there are cultural differences 

between nations, or between regions. Thus culture could be categorized into dimensions of 

national culture (De Mooij & Hofstede, 2011). Hofstede's cultural dimensions model (2001, 2010) 

allows international comparison between cultures. The theory is one of the first that could be 

turned into quantifiable measurements, and could help to explain observed differences between 

cultures. It continues to be a major resource in cross-cultural fields. This model distinguishes 

cultures according to six dimensions: power distance, individualism/collectivism, 

masculinity/femininity, uncertainty avoidance, pragmatism, indulgence. The dimensions are 

measured on a scale from 0-100 with 50 as a midlevel. The index values for the countries 

involved in this study are summarized in Figure 4 (http://geert-hofstede.com). 

 

 
Figure 4 Index values of Hofstede’s six cultural dimensions for the Netherlands and China  

Power distance (PDI) is defined as the extent to which the less powerful members of institutions 

and organizations within a country expect and accept that power is distributed unequally. At 80 

China sits in the higher rankings of PDI, that is, a society that believes that inequalities amongst 

people are acceptable. Individuals in China are influenced by formal authority and sanctions. In 

contrast, the Netherlands scores low at 38 in this dimension.  

The fundamental issue addressed by Individualism (IDV) is the degree of interdependence a 

society maintains among its members. It has to do with whether people ś self-image is defined 

in terms of ‘I’ or ‘We’. The Netherlands, with the very high score of 80, is an individualistic 

society, in which people are supposed to look after themselves and their direct family only. At a 

score of 20 China is a highly collectivist culture where people act in the interests of the group 

and not necessarily of themselves.  

A high score (masculine) on Masculinity (MAS) indicates that the society will be driven by 

competition, achievement and success, while a low score (feminine) on the dimension means 
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that the dominant values in society are caring for others and quality of life. The fundamental 

issue here is what motivates people, wanting to be the best (masculine) or enjoying what you do 

(feminine). At 66 China is a masculine society - success oriented and driven. The need to ensure 

success can be exemplified by the fact that many Chinese will sacrifice family and leisure 

priorities to work. On the contrary, the Netherlands scores 14 on this dimension and is therefore 

a feminine society, in which it is important to keep the life/work balance and people make sure 

that all are included.  

The dimension Uncertainty Avoidance (UAI) reflects the extent to which the members of a 

culture feel threatened by ambiguous or unknown situations and have created beliefs and 

institutions that try to avoid these. China has a low score at 30 on uncertainty avoidance. For 

Chinese people, adherence to laws and rules may be flexible to suit the actual situation. The 

Netherlands scores higher at 53 and thus exhibits a slight preference for avoiding uncertainty, 

suggesting security is an important element in individual motivation, and innovation may be 

resisted.  

Pragmatism (PRA) describes how people in the past as well as today relate to the fact that so 

much that happens around us cannot be explained. This dimension strongly correlates with long-

time orientation. The Netherlands and China score similarly at 67 and 87 respectively. Both are 

societies with a pragmatic orientation rather than a normative one. They show an ability to 

accept contradictions, adapt according to the circumstances, a strong propensity to save and 

invest, thriftiness and perseverance in achieving results. 

The last dimension, Indulgence (IND), which was added in 2010 (Hofstede, Hofstede, & Minko, 

2010) is the extent to which people try to control their desires and impulses, based on the way 

they were raised. The Netherlands scores 68, remaining indulgent, while China is a restrained 

society as can be seen in its low score at 24. Also, in contrast to Dutch citizens, Chinese tend to 

put less emphasis on leisure time and to control the gratification of their desires. People with 

this orientation have the perception that their actions are restrained by social norms.  

Hofstede’s cultural dimensions have been widely used in cross-cultural research in consumer 

behavior and user experience domains as a tool to understand cultural differences (Lee et al., 

2008; Walsh et al., 2010). Applying Hofstede’s dimensions to user experience research allows us 

to learn and achieve more when planning and executing studies in multiple cultures and also 

gives a better understanding of the impact of specific cultures on the results (Schumacher, 

2010). In this study, we are interested to use Hofstede’s cultural theories and dimensions in 

order to understand the cultural differences reflected in the content of the answers. 

Relationships between Cultural Differences and User Experience 

Experience is not a property of the product but the outcome of the interaction between a 

product and a person, and therefore dependent on what temporal and dispositional 

characteristics the user brings into the interaction (Jordan, 2000; Desmet & Hekkert, 2007). 

Obviously, different people can respond differently to a given product. The important aspect of 

the appraisal theory is that it accounts for individual variances of emotional reactions to the 

same product. It is very likely that the cultural background will influence what users look for in a 

product and also how they interpret the product substantially (Lee et al., 2008). Some research 
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has been done to study cultural differences in user experience in different domains such as car 

model, mobile, software etc. Three studies which involve comparison between Dutch/European 

and Chinese/Asian culture are illustrated in the next paragraphs.  

Desmet (2005) studied emotional evaluation of car models between Dutch and Japanese culture. 

He claimed that significant cultural differences independent of car model were found for three 

emotions ‘admiration, satisfaction, and fascination’. The Japanese scored higher on these 

emotions, suggesting that they admire more, are greatly satisfied, and more easily fascinated 

than the Dutch. Some Car x Culture interaction effects indicated that there are also cultural 

differences in responses with respect to particular car model. 

Walsh et al. (2010) investigated cultural differences in the UX of a smartphone with a remote 

online sentence completion method after participants had all been using the same version of the 

smartphone for 5 months. They noted that the users in China would not talk directly about 

themselves, but talk about others around them. By doing so, Chinese people intend to reflect 

the self through other people. Besides, they noticed that the looks of the product came up in the 

answers of Chinese users more than with other countries and they repeated a lot how stylish the 

evaluated smartphone is. In contrast, Danish users pay more attention on the importance of 

utilitarian aspects. Danish users gave strong positive answers especially when talking about the 

support for their everyday needs. All respondents were interested about the functionalities of 

the product and valued the rich and diverse functions of it.  

Additionally, Frandsen-Thorlacius et al. (2009) suggested culture influences attitudes toward 

aspects of usability and their interrelation. They found that Chinese respondents appeared to be 

more concerned with visual appearance, satisfaction, and fun. Conversely, Danish respondents 

placed more importance on effectiveness, efficiency, and the absence of frustration than 

Chinese respondents. In the same vein, people from different cultures may understand UX in a 

different way. 

Although researchers (e.g., Hofstede) have conceived of culture as a set of dimensions that 

provide a framework for cross-cultural comparisons in general, it still needs exploration and 

explanations regarding which of these are relevant to the context of consumer products, and 

also how they influence consumer attitudes.  

De Mooij (1998, as cited in Jordan, 2000) found Hofstede’s cultural dimensions have been 

correlated with data gathered of consumer behavior and attitudes conducted in sixteen separate 

countries. Based on the outcomes of these correlations, links were made between the first five 

cultural dimensions and people’s preferences and tastes with respect to product design. Some 

significant relations are summarized in Table 2 (Jordan, 2000). 

Table 2 Links between the cultural dimensions and people’s preferences (Jordan, 2000) 

Cultural dimension High Low 

Power distance High status Youthfulness 
Individuality Expressiveness Familiarity 
Masculinity Performance Artistry 
Uncertainty avoidance Reliability Novel 
Pragmatism Timelessness Fashionableness 
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Lee et al. (2008) also identified cultural dimensions that are related to the user experience of 
consumer electronic products through expert interviews and contextual inquiries. Some relevant 
dimensions along with the context of electronic products are presented in Table 3. 

Table 3 Dimensions that are related to UX (Lee et al., 2008) 

Cultural 
dimension 

High Low 

Uncertainty 
avoidance 

Worry that bad things might happen 
when facing unfamiliar features. 

Enjoy exploring new functions. 

Individuality Take pride in being unique and in 
expressing their identities. 

Take pleasure in sharing their 
interests of product with others to 
maintain social relationships. 

Contextuality Enjoy discovering the meaning of 
implicit expressions of information. 

Prefer direct and explicit interaction 
and expression of information. 

Power distance Feel like they could upgrade their 
social status by using better 
products. 

Believe that there was no seeming 
correlation between social status 
and the type of products they use. 

Ascription vs. 
Achievement 

Focus more on the prestige and 
image of brand (ascription).  

Focus more on the functions and 
features (achievement). 

Affective vs. 
Natural 

Believe that a product is an entity 
with emotions (affective). 

No emotions are involved with 
products (natural).  

Controllability Long to know all the information and 
tend to take the full control. 

Less likely to take control of the 
products. 

 

These findings establish a basis to understand and interpret cross-cultural comparison of UX in 

further study. However, these frameworks were hardly involved in the home electronic domain 

and in looking into UX evaluation specifically. Hence, the question arises whether the 

relationship between the cultural dimensions and people’s preferences in general consumer 

behaviors will still be valid in the perception of user experience, and whether these findings 

could be extended into different product scopes and different use contexts. 

The Current Study 

The current study therefore explores whether people from different cultures evaluate UX in a 

different way in the field of consumer electronic products and how they integrate UX attributes 

in different weights into an overall appraisal. In this study we investigate two culturally different 

user populations: The Netherlands users, which represent a Western European cultural 

background, and Chinese users, which represent an Eastern Asian cultural background. 

More concretely, this study is divided into two phases. In the first phase, we conduct qualitative 

interviews to identify attributes that can be linked to the UX of consumer electronic products 

from a multicultural perspective. UX attributes identified in this study will be taken into account 

for the UX evaluation questionnaire applied in both cultures in the second phase of study. 

In the second phase, we perform a lab-based study to measure the different characteristics of 

UX between Dutch and Chinese culture. The objective is to investigate to which extent people’s 

UX evaluation of a tangible consumer product differs or not between Dutch and Chinese 

consumers. Participants are asked to interact with the tangible consumer products first, for a full 

understanding of the products’ features. A small number of products will be presented in order 
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to collect information on different product categories (e.g., from home lighting to kitchen 

appliances). Moreover, we would like to explore how people from different cultures assign 

different weights to the various attributes that make up UX. This is an exploratory study, so no 

specific hypotheses can be formulated beforehand.  

To sum up, the current study aims to compare the post-use UX in the interactive home product 

domain between Dutch and Chinese culture. Consequently, we want to provide practical 

implications for future consumer appliances design in different cultures. We are aiming to 

provide general design guidelines for future consumer appliances localizing in different cultural 

markets (i.e., the Netherlands and China) in order to ensure that interactive products provide 

good user experience across cultural boundaries. 
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THE FIRST STUDY  

The Attrakdiff measurement does provide a list of UX attributes on hedonic (identification, 

stimulation) and pragmatic dimensions. However, this measurement has been developed in a 

western culture, so we do not know yet whether the attributes are comprehensive and valid 

across cultures. Therefore, the first phase was a qualitative study that was intended to explore 

this field to see if a more complete UX attribute list would need to be created from a 

multicultural perspective. To this end, ten interviews were conducted to explore different 

attributes in more depth that make up UX.  

Method 

Participants 

10 participants (five from China, three from the Netherlands, one from Poland, one from 

Argentina) were recruited for the interviews through snow-ball recruitment method. They were 

aged between 24-52 years.  

Design 

The participants were interviewed using a semi-structured interview in Chinese for Chinese 

participants and in English for the rest. In the interviews, we asked participants to pick a favorite 

product within scope (see Appendix A) and discussed their UX on various attributes. The scope 

of products that participants could discuss included consumer electronic products in the home 

domain (e.g., kitchen appliance), but not those are only found outside of the home (e.g., 

automobile). 

The protocol for the semi-structured interviews was developed using aspects as discussed in 

current literature. This protocol was based on three main subjects described in depth in the next 

section. Afterwards, content analysis was performed on the collected interview data. Content 

analysis is the widely adopted approach used to uncover patterns, themes, and categories for 

analyzing interview data (Zhang & Wildemuth, 2009). Based on the results and the current 

literature, we built up a framework of different attributes that make up UX for further study. 

Measures 

We used semi-structured interviews because it is considered to be an appropriate method for 

the topic and applied frequently in qualitative research in psychology (Altawil, 2008). The 

protocol for the semi-structured interviews was developed based on the literature review 

(Hassenzahl, 2010; Lee et al., 2008; Jordan, 1998). This protocol consisted of three main themes 

and some example questions are listed below (see Appendix A for the whole protocol): 

a) Background information about the participant: 

 Are you living with someone else or living alone?  

 Are you in charge of things at home or not? 

b) Information about the favorite product: 

 How long have you owned this product?  

 Did you buy it or was it given as a gift? 

c) UX of the product:  

app:ds:Argentina
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 Do you think it is novel? 

 Do you think this product could represent your personality or your taste? 

Procedure 

The one-to-one interviews with Chinese participants were done via video call, while the others 

were done face-to face in a closed room. All the interviews were conducted by the researcher in 

March 2014. Each participant was informed about the overall purpose of the research project 

and the main features of the design before any data was collected. The researcher made sure 

they understood that all information collected was confidential. Consent was also obtained to 

record the interviews. Each interview took 20-45 minutes. The participants were encouraged to 

answer openly and fully. The recorded interviews were transcribed in English afterwards.  

Data Analysis 

Interviews were analyzed in NVivo 10 (QSR International, 2012) using a content analysis 

procedure according to Altawil (2008), Zhang and Wildemuth (2009). The researcher asked a 

graduate fellow to also analyze the data and then made a comparison and combination in order 

to increase the validity and reliability of the coding systems. For example, “I have headphones 

from Philips. This kind of material looks like metallic a little bit, it’s not smooth and reflective, and 

it is a little bit rough. It’s really nice. This gives you a feel of good quality and good value. The 

LivingColors looks cheap.” was compiled by one coder as ‘material’ while by another one as 

‘appearance’. After discussion, we decided to make a new attribute under aesthetics as ‘looks 

cheap’.  

First, we developed the categories and coding scheme which was derived either from the prior 

theoretical framework (known as a ‘top-down’ approach) or from the data itself (known as a 

‘bottom-up’ approach). The coding categories focused on areas such as identification, 

stimulation, function, usability, aesthetic, etc. In other words, these coding categories could 

determine the UX of consumer electronics. 

The researcher looked for attributes and themes through collating codes into potential 

attributes. The researcher also classified the attributes into different themes. During the coding 

process, the researcher checked the coding repeatedly. We added new attributes and concepts 

if they emerged through ongoing analysis, and also deleted some attributes, for example, if 

there was not enough data to support them, or the data was too diverse. We made sure that 

data within attributes should cohere together meaningfully, while the attributes need to be 

mutually exclusive.  

After coding the entire data, we rechecked the consistency of coding. Then the researcher 

moved to the next phase to generate clear definitions and names for each theme and attribute, 

refining the specifics and the overall story the analysis told. We report the final stage of analysis 

in the next section through selection of vivid and typical quotations. 

Results 

The qualitative study revealed, in the context of this study, that seven main themes appeared to 

be related to UX (see Table 4) and some other attributes remain uncategorized.  
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Table 4 The definitions of the main themes 

 

The first theme is overall attractiveness, along with sub attributes (e.g., attractive, pleasant, 

motivating). For example, one of the participants described the pleasant feeling when using her 

home audio to wake her up in the morning as below: 

Yes, it’s like an alarm clock, but it’s also positive. I hate alarm clock. It’s annoying. This is 

nice high quality sound, nice content, it makes me to feel happier in the morning (P1). 

The second is aesthetics, including attributes like beautiful, looks cheap and simple design. Take 

the description from one of the participants as an example:  

Also it is beautiful, I mean I don’t wear a cover on my iPhone because I like the way it looks. 

Using these covers on that is like putting something ugly on something nice (P4). 

The third is identification, which includes attributes such as friends’ opinion, brand reputation, 

popular, presentable, fashionable, unique, pride, represents taste etc. For example, one 

participant described the uniqueness of her tablet and how proud she felt to have it:  

Not so many people have the same one as mine. It’s quite a unique system and I bought it 

for collection actually… It’s too scarce, only people who are really into the field of cell phone 

would know this product and find the system appealing (P7). 

The fourth is stimulation, along with sub attributes (e.g., inventive, novel, captivating). For 

instance, one participant described the nice experience she had with her WebOS based tablet: 

Actually the system gives me quite novel and nice experience (P7). 

The fifth theme is called freedom, indicating the product is particular appropriate to complete 

their goals and comfortable to use in the certain context of use. The attributes consist of 

comfortable, convenient, sturdy, appropriate size and light weight. For instance, one of the 

participants described his preference of a tablet over a laptop as below: 

Yeah, but when I am lying on my sofa, put the computer on the leg. It’s not that comfortable 

as a tablet...You need to handle it with more care; you can’t throw it on the couch. Because 

it has hard driver or whatever, so you have to be more careful than with the tablet. With the 

tablet, you can... you know it won’t break or anything (P4). 

The sixth is utility, including functional, safe to use and high quality. For example, one participant 

described her annoyance with an MP3 player with bad sound quality as below: 

Main Themes Definitions 

Attractiveness It attracts me and makes me feel positive. (Overall experience) 
Aesthetics It looks nice in aesthetic terms. 
Identification It expresses who I am and how I am recognized by others. 
Stimulation It is creative and captivating. 
Freedom It is handy and convenient.  
Utility It is functional and useful. 
Usability It is easy to use. 
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But the quality of sound is also very important for me. Like before my iPod, I broke it down 

some time ago, not a long time ago. Then I need a very fast some kind of replacement. 

Because if I go to work, I need to listen to music, otherwise the sounds from outside are not 

familiar for me. So I just went to media market and bought this cheap MP3 player. I plugged 

in and I stared to listen, the quality of sound is really bad, worse than the one I had before. I 

was really unhappy with this, then I even immediately got a new one because I was thinking 

how much can it change if got one from media market like 20, 30 euro for a MP3 player, I 

thought it’s just ok, so I bought a cheap one. You know I had an iPod before, and then had a 

MP3 player quickly, but really the quality of the sound is so much noise that you can already 

hear it. I found I can’t listen to that so I bought an iPod again (P1). 

The seventh theme is usability, covering straightforward, easy to use, responsive, predictable 

and stable. For example, one of the participants described his preference of iOS as below: 

I think the system is not that disordered, and the apps are more stable. Android is not that 

stable and I am not pleased with that (P8). 

The last one covers all other remaining attributes (e.g., healthy, reasonable price, attachment, 

supportive service, frequency of use). For example, one participant took price and frequency of 

use into consideration when talking about the LivingColors lighting:  

For me, this point, I always look at price. This kind of product, they are not cheap, one 

LivingColors costs 100 euro, it is not something cheap. For me, it’s also important how much 

I am going to use it and if it is worth the price... If I buy something I don’t use that often, 

only for my friends coming over, then maybe spend hundreds of euro is not necessary (P1). 

Health is another factor influencing UX. For instance, one participant mentioned it when 

explaining why she preferred to make fried food with an Airfryer at home: 

But the one sold on the market looks not that healthy, I would like to make it at home (P7). 

Attachment also plays a role in UX. For instance, one participant described the reason why she 

bought a WebOS based tablet as below: 

I bought it for collection actually (P7). 

See below the general analysis for the main themes and sub attributes that make up UX in Table 

5. 
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Table 5 General analysis for the main themes and sub attributes 

Main Themes Sub Attributes P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 % 

Attractiveness Attractive         * * 20 

Pleasant * * * * *    *  60 

Motivating * *       *  30 

Aesthetics Beautiful * *  * * *  * * * 80 

Looks cheap *     *     20 

Simple design *   *    *   30 

Identification  
 

Friends’ opinion * *   * *     40 

Brand reputation * * * *  *  * * * 80 

Popular   *   *     20 

Presentable *  * * *  *    50 

Fashionable * *  * * * *  * * 80 

Unique       *  * * 30 

Proud *  * *   *  * * 60 

Represents taste *  * * *  * *  * 70 

Stimulation Inventive * *     * *  * 50 

Novel *     * *  * * 50 

Captivating * *  * *   * *  60 

Freedom Comfortable  *  *    *   30 

Convenient * *  * *   * * * 70 

Sturdy     * * *     30 

Appropriate Size * * * * * * * *   80 

Light Weight  *  *  * * * *  60 

Utility Functional * * * * * * * * * * 100 

Safe to use  *    *     20 

High quality *   * * *  *   50 

Usability Straightforward  * *        * 30 

Easy to use *   * * * *  * * 70 

Responsive *   *      * 30 

Predictable *     *    * 30 

Stable  * *   * * * *  60 

Others Healthy   *   * *    30 

Reasonable price *  * * * * *   * 70 

Attachment * * *  * * *   * 70 

Supportive service  * *  *   * * * 60 

Frequency of use *  * * * * *  *  70 

Total  26 18 14 21 17 20 17 14 18 19 / 

P1: means to number of participant in the interview 
* It means that the theme has been mentioned by the participants. 

Discussion 

From the content analysis of the interviews, we distilled six UX dimensions and a couple of other 

attributes, and then one overall dimension ‘attractiveness’. The first is aesthetics, which is in 

accord with ‘classical aesthetics’ from Lavie and Tractinsky (2004), describing visual appearance. 

Our findings revealed one additional attribute named ‘looks cheap’. Two participants mentioned 

that the material of the appearance maked the product look cheap instead of classy. The second 
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is identification, which is in keeping with Hassenzahl et al. (2003), meaning expressing oneself 

through physical products. Apart from the one identified by Hassenzahl et al. (2003), we also 

classified ‘friend’s opinion’, ‘brand reputation’, ‘popular’, ‘unique’, and ‘proud’ in this dimension. 

The third is stimulation, which represents ‘novelty’ and ‘captivating’. We agreed with Hassenzahl 

and Monk’s (2010) statement that creativity and originality conveyed by ‘expressive aesthetics’ 

should be classified into this dimension. The forth is freedom, showing that the product is handy 

and convenient to use in certain context of use. This dimension is in line with the one reported 

by Jordan (1998). Size and weight of a product were found particularly cared for by our 

participants, and were included in this dimension. For example, one participant chose iPad mini 

over iPad due to its appropriate size and lighter weight. The last two are utility and usability, 

which are consistent with Hassenzahl et al. (2003). In addition, there are some more attributes 

which were suggested by participants to be important in their purchasing behavior, such as price, 

attachment, supportive service and frequency of use. For instance, if a product is expected to be 

used more frequently, participants would like to pay a higher price for a better quality.  

Overall, our findings suggested that the attributes summarized by Hassenzahl et al. (2003), and 

Lavie and Tractinsky (2004) were nearly adequate but need some modification to measure UX 

from a multicultural perspective, such as ‘brand reputation’, ‘represents taste’ and so on. We 

therefore developed the UX questionnaire (see Appendix B) based on relevant findings from 

literature and on our interview results. Due to the limited number of attributes in utility, we 

combined it with usability into one dimension termed ‘pragmatic quality’ as Hassenzahl et al. 

(2003) did.  
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THE SECOND STUDY 

In the second phase, we performed a lab-based study which included hands-on product 

interaction. Based on the key cultural dimensions and the corresponding attributes that were 

identified in the first study, a set of questionnaire-items were complied. These items were used 

to determine if and how the post-use UX differs across the participants from different countries 

and across different products. 

Method 

Participants 

We invited 74 participants in total into our study, 38 (female = 12, i.e., 32 %) from the 

Netherlands and 36 (female = 13, i.e., 36 %) from China.  

Both Dutch and Chinese participants were recruited following the requirements listed as below:  

 Participants should be native to either the Netherlands or China and have lived most of 

their life in their native country.  

 Participants’ native language should be either Dutch or Chinese. Also it was necessary 

for participants to speak English so that they would be able to read the task instructions 

and communicate with the experimenter.  

 Participants were excluded if they had lived outside their home country more than 5 

years or if they were married to a foreign partner. Furthermore, people with a mixed 

cultural background (e.g., part Chinese, part Dutch) were excluded as well. 

Participants’ ages ranged from 20 to 59 years (M = 27.6, SD = 8.0). Split out per country, Dutch 

participants’ ages ranged from 20 to 59 years (M = 30.0, SD = 10.4), while Chinese’s ranged from 

22 to 34 years (M = 24.9, SD = 2.3). Since all participants from China were currently living in the 

Netherlands, the time participants lived abroad was assessed. 14% Chinese lived abroad for less 

than a year, 75% for 1 - 3 years, and 11.1% for 3 - 5 years. 32% Dutch participants lived abroad 

less than a year, 3% for 1 - 3 years, while the rest had never lived outside the Netherlands. The 

educational level of both groups was high, 90% from The Netherlands and all from China had 

attended university, or were currently attending university.  

Design 

The study followed a between subject design involving the evaluation of three different existing 

consumer products on UX, by Dutch and Chinese participants. As mentioned before, cultural 

differences on UX may be influenced by different types of products. Therefore, the products 

were selected from three different categories – mobile device, home decoration and kitchen 

appliance. More details on the choice of products will follow shortly. 

This study let participants interact with the real product (albeit in a lab context, i.e., Experience 

Lab), which gave us an opportunity to examine the immediate post-use experience. Hassenzahl 

(2004) found that real experience could affect people’s evaluation towards pragmatic attributes 

and overall goodness. Besides, this study took use context into consideration, by letting them 

work with the products in their proper setting – kitchen and living room in the Experience Lab, 

thus providing participants a sense that they were interacting with the products as they do at 
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home in their daily life. By this means, participants were able to take the real experience and 

usage context into their consideration. 

Setup and Appraisal 

The study took place in the Experience Lab in Philips Research, which includes a living room 

(Figure 5 left) and a kitchen (Figure 5 right). Participants were able to use the products in the 

proper home context.  

     
Figure 5 Experience Lab (Left: living room, Right: kitchen) 

The consumer electronic products were selected because they were mentioned most frequently 

in the interviews for both cultures and are seen as potentially also being appreciated in a 

different way between the cultures. The products (shown in Figure 6) were iPad 3 (The new iPad, 

black) from Apple, LivingColors Iris Clear (transparent) from Philips, Airfryer (black) from Philips. 

For the Airfryer, freshly bought French fries were provided for participants to fry.  

 
Figure 6 The products (From left to right: iPad 3, LivingColors Iris, Airfryer) 

Procedure 

Participants were individually introduced into the Experience Lab and were told to make 

themselves at home. All participants were told that the purpose of the study was to evaluate 

interactive products. The experimenter explained the process of the study and asked each 

participant to sign an informed consent form.  

Participants were first asked to fill in demographic information and personality questionnaires. 

Afterwards, participants were asked, one after another, to interact with all three products for 

http://www.usa.philips.com/c-p/709996048/livingcolors-iris-clear/overview
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approximately 5 minutes each. For each product, a user guide was provided to instruct 

participants (see Appendix C) in case they might experience any problems in operating the 

product. Participants were told to use the iPad and the LivingColors in the living room as they 

would like to, and to follow the instruction manual to fry some French Fries using the Airfryer in 

the kitchen. The order of products was counterbalanced over participants in order to minimize 

order effects. Immediately after interacting with each product, participants completed a UX 

evaluation questionnaire (see Appendix B) on a computer.  

After having interacted with all products and having completed the questionnaires, the 

participants were thanked and were given a 10 euro gift voucher as compensation (only Philips 

employees and interns (N = 43) participating during working hours were excluded from this). A 

session lasted around 35-45 minutes.  

Measures 

User Experience Evaluation 

The UX evaluation questionnaire included four parts: questions about the use of the product, 

items on overall attractiveness, items on separate UX attributes, and a ranking assignment on 

relative importance of the different UX dimensions.  

The usage questions concerned the use of the products including whether participants had ever 

owned or used this kind of product, and the frequency with which they used (7 options from 

‘never/rarely’ to ‘daily’). 

The overall attractiveness evaluation consisted of 5 seven-point semantic differential items (e.g., 

‘good – bad’) based on Hassenzahl et al. (2003). The reliabilities (Cronbach’s alpha) of this 

aggregated attractiveness measure for iPad, LivingColors, Airfryer were 0.88, 0.85, and 0.84 

respectively (across the two groups). 

To measure the UX of a product we applied a questionnaire in the format of semantic 

differentials based on questionnaires as developed by Hassenzahl et al. (2003), Lavie and 

Tractinsky (2004), and the result of the first study. We removed several synonymous items in the 

same dimension and also added some extra items that were formulated based on discussions 

with experts and users on the topic of (positive) product experiences. We made sure that each 

dimension would contain at least 4 items, but also made sure that the whole list should be no 

more than 35 items in order to ensure that completing the questionnaire during the test would 

be manageable. The final questionnaire uses 29 randomly presented bipolar word pairs (see 

Appendix B), including 9 items on pragmatic quality (PRA, e.g., ‘simple – complicated’), 7 items 

on identification (IDE, e.g., ‘proud to present to people - ashamed to present to people’), 4 items 

on aesthetic assessment (AES, e.g., ‘beautiful – ugly’), 4 items on stimulation (STI, e.g., ‘novel – 

ordinary’), and 4 items on freedom (FRE, e.g., ‘convenient – inconvenient’). All items were rated 

on a 7-point scale, and the items were presented in a random order over participants. The 

questionnaire items were built originally in English and the adjectives used were checked by 

three native English speakers, and revised when deemed necessary. Then the items were 

translated from English to Chinese and Dutch by three Chinese-English and three Dutch-English 

bilingual speakers respectively (see Appendix B). In the study, all the items were presented in 

dual languages - English and either Chinese or Dutch for the two groups of participants (Chinese 

http://dict.youdao.com/w/synonym/
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and Dutch) in order to give participants a more complete and extensive picture of the descriptive 

items. 

A check of the internal consistency of the scales revealed that all dimensions displayed 

satisfactory reliability (all Cronbach’s alpha > 0.70) except for the freedom dimension which 

showed low reliability among all three products (Cronbach’s alpha < 0.50), so this dimension was 

excluded from further analysis. Since the attribute ‘convenient – inconvenient’ correlated highly 

with the pragmatic dimension, it was included in this dimension. To test the construct validity of 

the attributes and to test if all attributes rely on one factor, we also performed factor analysis on 

each dimension using principal component extraction method. We found that the attribute 

‘unique – popular’ did not fall under the identification dimension so it was excluded. The final 

dimensions and attributes along with their reliability test results are presented in Table 6. Except 

the pragmatic dimension, only one component was extracted from each dimension in factor 

analysis for all products. Three factors, two factors and one factor was extracted from pragmatic 

dimension for the iPad, LivingColors, and Airfryer respectively and the structures of factor 

loadings were not consistent over products. However, the eigenvalues of the first factor for all 

three products were over 3, while the rest were close to 1. Thus we decided to still keep 

attributes from pragmatic dimension in one without splitting them into different components. 

The mean score across these attributes in each dimension was used in the analysis. 

Table 6 Results for the test of measurement reliability (after excluding irrelevant items) 

 Attributes 

Factor Loading 
(Factor analysis) 

Reliability 
 (Cronbach’s alpha) 

iPad 
Living 
colors 

Airfryer iPad 
Living 
colors 

Airfryer 

P
ra

gm
at

ic
 

Simple 0.35 0.58 0.66 

0.76  0.78 0.82 

Practical 0.68 0.49 0.78 

Straightforward Interaction 0.70 0.66 0.73 

Predictable 0.51 0.59 0.67 

Stable 0.63 0.61 0.52 

Manageable 0.79 0.57 0.62 

Responsive 0.48 0.53 0.52 

Good performance 0.63 0.74 0.70 

Convenient 0.65 0.72 0.61 

A
es

th
et

ic
 Clean design 0.78 0.68 0.82 

0.80 0.73 0.81 
Sophisticated 0.83 0.82 0.65 

Beautiful 0.79 0.83 0.86 

Looks classy 0.77 0.66 0.86 

Id
en

ti
fi

ca
ti

o
n

 

Makes me look good to others 0.80 0.69 0.64 

0.77 0.84 0.81 

Proud to present to people 0.75 0.73 0.75 

Stylish 0.74 0.79 0.70 

Professional 0.59 0.79 0.76 

Does represent my taste 0.72 0.73 0.80 

Strong brand reputation 0.54 0.78 0.63 
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St
im

u
la

ti
o

n
 Inventive 0.80 0.89 0.62 

0.77 0.85 0.75 
Creative 0.81 0.84 0.87 

Novel 0.73 0.77 0.78 

Captivating 0.77 0.84 0.75 

  

Last, a ranking question asked participants explicitly to weight the relative importance (from the 

most important (1) to the least (6)) of different UX dimensions when evaluating the category to 

which the product they just used belongs, such as: Electronic Device (like an iPad); Interior 

Decoration (like a LivingColors Lighting); Kitchen Appliance (like an Airfryer). We included two 

dimensions on pragmatic quality, that is utility and usability, and four dimensions on hedonic 

quality, which are aesthetics, identification, stimulation, and freedom. Participants were asked 

to put the characteristics below into the right order for them from the most important to the 

least important.  

 It is functional and useful (utility). 

 It is easy to use (usability). 

 It looks nice in aesthetic terms (aesthetic). 

 It expresses who I am and how I am recognized by others (identification). 

 It is stimulating and creative (stimulation). 

 It is handy and convenient (freedom). 

Personality 

We assessed participants’ personality in order to explore the influence of individual personality 

on UX evaluation on the one hand, and to check whether participants from these two cultures 

follow the patterns of culture dimension scores discussed before on the other.  

In psychology, the Big Five personality traits are five broad domains of personality that are 

widely used to describe human personality. The Big Five model is able to account for different 

traits in personality. Moreover, this five-factor structure seems to be found across a wide range 

of participants of different ages and of different cultures, but they vary in weight across cultures, 

and these variations could relate to Hofstede’s cultural dimensions (De Mooij & Hofstede, 2011). 

In our study, the Ten-Item Personality Inventory (TIPI, Gosling, Rentfrow, & Swann, 2003) was 

used to measure the Big Five personality due to the time and pragmatic reason. The five 

dimensions are openness (e.g., open to new experiences, complex), conscientiousness (e.g., 

dependable, self-disciplined), extraversion (e.g., extraverted, enthusiastic), agreeableness (e.g., 

sympathetic, warm), and emotional stability (e.g., calm, emotionally stable). Participants are 

asked to rate the extent to which the various traits apply to them on a 7-point scale ranging from 

1 = disagree strongly to 7 = agree strongly. The reliabilities (Cronbach’s alpha) of these 

aggregated openness, conscientiousness, extraversion, agreeableness and emotional stability 

measures were 0.33, 0.60, 0.68, 0.28, and 0.68 respectively. Due to the low reliability, the items 

in openness and agreeableness would be used separately in the further analysis.  

Apart from the Big Five personality, Individualism/Collectivism, and Masculinity/Femininity were 

also assessed in accord with Hofstede’s cultural dimensions. A 16-item scale was used to 

measure four dimensions of collectivism and individualism (Triandis & Gelfland, 1998): vertical 

collectivism (VC) - seeing the self as a part of a collective and being willing to accept hierarchy 

http://en.wikipedia.org/wiki/Psychology
http://en.wikipedia.org/wiki/Personality_psychology
http://en.wikipedia.org/wiki/Openness_to_experience
http://en.wikipedia.org/wiki/Conscientiousness
http://en.wikipedia.org/wiki/Extraversion_and_introversion
http://en.wikipedia.org/wiki/Agreeableness
http://en.wikipedia.org/wiki/Neuroticism
http://en.wikipedia.org/wiki/Openness_to_experience
http://en.wikipedia.org/wiki/Conscientiousness
http://en.wikipedia.org/wiki/Extraversion_and_introversion
http://en.wikipedia.org/wiki/Agreeableness
http://en.wikipedia.org/wiki/Neuroticism
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and inequality within that collective (e.g., It is important to me that I respect the decisions made 

by my groups.); vertical individualism (VI) - seeing the self as fully autonomous, but recognizing 

that inequality will exist among individuals and that accepting this inequality (e.g., Competition is 

the law of nature.); horizontal collectivism (HC) - seeing the self as part of a collective but 

perceiving all the members of that collective as equal (e.g., I feel good when I cooperate with 

others.); horizontal individualism (HI) - seeing the self as fully autonomous, and believing that 

equality between individuals is the ideal (e.g., I'd rather depend on myself than others.). All 

items were answered on a 9-point scale, ranging from 1 = definitely no and 9 = definitely yes. 

Each dimension’s items are summed up separately to create a VC, VI, HC, and HI score. The 

reliability test revealed that Cronbach’s alpha would increase if the item ‘I often do my own 

things’ was deleted from HI measure, thus it was excluded. The reliabilities (Cronbach’s alpha) of 

these aggregated VC, VI, HC, and HI measures were 0.74, 0.62, 0.67, and 0.54 respectively. 

The personality characteristics masculinity and femininity were measured by means of a 

shortened version of the Extended Personal Attributes Questionnaire (EPAQ) as used by 

Blöbaum and Hunecke (2005). The questionnaire consists of 16 five-point semantic differential 

items, eight of which measure the positive masculine characteristic instrumentality (e.g., ‘Not at 

all self-confident’ to ‘very self-confident’), and eight the positive feminine characteristic 

expressiveness (e.g., ‘Not at all emotional’ to ‘very emotional’). The mean score in each 

characteristic was used in the analysis. Through reliability test, we found the item ‘can make 

decisions easily – has difficulty making decisions’ correlated negatively with the whole 

masculinity characteristic so it was excluded leaving 7 items in this dimension. The final 

reliabilities (Cronbach’s alpha) of these aggregated masculinity and femininity measures were 

0.68, and 0.72. 

Results 

In this section the data gathered during the study are analyzed and the corresponding results are 

reported. First, participants’ personality was compared between two countries to check whether 

it differed between cultures as Hofstede (2010) stated. Afterwards, participants’ UX evaluations 

were compared across the two countries for three different products. Then, the relationships 

among different dimensions of UX were investigated. Finally, the explicit relative importance 

ranking of these dimensions was analyzed. 

Due to participants’ age gap between the two countries, we divided Dutch participants into two 

groups in the further analysis, leading to one group containing 30 participants (female = 9, i.e., 

30.0%) aged from 20 to 31 years (M = 25.1, SD = 2.8) while another containing 8 participants 

aged from 41 to 59 years (M = 48.5, SD = 6.7). Answers from the former Dutch group (N = 30) 

and all Chinese participants (N = 36) were used in the main effect test. We also included the 

latter Dutch group (N = 8) in the UX evaluation comparison to check the age effect. 

The data analysis was performed using Microsoft Excel 2010 (Microsoft Corporation, 2010), IBM 

SPSS Statistics 22 (IBM Corporation, 2013) and Stata 12 (StataCorp, 2011). For all statistical 

analyses the significance level was set to a value of p = 0.05 with a confidence interval of 95%. 
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Personality Check 

To examine whether the personality of participants differed between cultures, a series of t-test 

was conducted. The results (Figure 7, Figure 8) revealed that no significant difference was found 

on either individualism, masculinity or Big Five personality except one item in the agreeableness 

measure (reversed ‘critical, quarrelsome’). Dutch participants scored lower on this item (M = 

3.20, SD = 1.51) than Chinese (M = 4.36, SD = 1.66), with t (64) = 1.16, and p < 0.01. Contrary to 

expectation, Chinese participants rated noticeably higher on horizontal individualism (M = 6.86, 

SD = 1.07) than Dutch participants (M = 6.37, SD = 1.10), but this difference did not reach 

significance, with t (64) = -0.88, p = 0.07. The results indicated that participants in our study did 

not follow the culture difference pattern on Individualism/Collectivism or Masculinity/Femininity 

dimension as Hofstede (2010) suggested.  

 

Figure 7 Results for the Individualism/Collectivism (9-point scale) and Masculinity/Femininity (5-point scale) 
dimensions between the Netherlands and China. Error bars show the standard error for the mean.  

 

 

Figure 8 Results for the Big Five dimensions (7-point scale) between the Netherlands and China.  
Error bars show the standard error for the mean. 
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We further explored the correlations between personality and UX evaluation including overall 

attractiveness, four UX dimensions, and relative importance rankings. However, we did not find 

consistent patterns over products. Thus, we decided not to report the results here but in the 

Appendix D. 

User Experience Evaluation 

We analyzed data for each product individually. To examine the differences between the two 

countries with regard to the overall UX evaluation, univariate analysis of variance (ANOVA) was 

conducted with cultural background and gender as the independent variables, and the 

attractiveness as the dependent variable. Multivariate analysis of variance (MANOVA) was also 

performed to investigate the main effect of culture on the individual UX dimensions. The 

independent variables were cultural background and gender, and the dependent variables were 

the four UX dimensions. Except for the main cultural effect, we also compared the mean scores 

of UX evaluation among the two age groups in the Netherlands through t-test. Below we analyze 

the result of each product in turn. 

Figure 9 shows the averages of the scales on UX evaluation for the iPad. The univariate ANOVA 

indicated that the overall attractiveness was perceived as significantly higher by the Chinese 

participants (M = 6.06, SD = 0.80) than by the Dutch (M = 5.57, SD = 0.84), with F (1, 62) = 4.95, p 

= 0.03, ηp
2 = 0.07. The results of MANOVA demonstrate that ratings for the UX dimensions 

differed significantly between countries, with F (4, 59) = 5.32, p < 0.01; Wilk's λ = 0.74, ηp
2 = 0.27. 

Looking in further detail, only the stimulation dimension revealed a marked difference between 

two countries. Specifically, Chinese participants considered the iPad more creative and 

stimulating (M = 5.67, SD = 0.85) than Dutch participants did (M = 4.83, SD = 0.83); F (1, 62) = 

7.79, p < 0.01, ηp
2 = 0.15. Gender and its interaction with country did not show any differences.  

97% Chinese participants had used an iPad or similar tablet, among them 77% used it daily, while 

87% Dutch participants had used this kind of product, and among them only 23% used it daily, 

19% used it 2-3 times a week. Experience with the iPad was equally distributed between 

countries; χ2 (1) = 2.60, p = 0.11, but the frequency of use was not, χ2 (7) = 24.82, p < 0.01. Since 

the frequency of use between two countries differed, we further included it as a covariate in the 

ANOVA and MANOVA analysis. ‘Never used or owned this product before’ was coded as ‘0’, 

while the frequency from ‘never/rarely’ to ‘daily’ was coded from ‘1’ to ‘7’. After controlling for 

the effect of frequency, the effect of culture on the overall attractiveness became insignificant. 

The more often users used the iPad, the more they liked it; F (1, 61) = 5.23, p = 0.03, ηp
2 = 0.08. 

Additionally, frequency also positively influenced the UX dimensions, with F (4, 58) =3.01, p = 

0.03, Wilk's λ = 0.83, ηp
2 = 0.17. Specifically, all UX dimensions except stimulation revealed 

significant differences on frequency, with F (1, 61) = 8.63, p < 0.01, ηp
2 = 0.12 for the pragmatic 

dimension; F (1, 61) = 7.82, p < 0.01, ηp
2 = 0.11 for the aesthetic dimension; and F (1, 61) = 6.57, 

p = 0.01, ηp
2 = 0.10 for identification. Country still significantly affected the UX dimensions in the 

same way after controlling for the frequency as stated above. 

http://zh.wikipedia.org/zh/%CE%9B%E6%BC%94%E7%AE%97
http://zh.wikipedia.org/zh/%CE%9B%E6%BC%94%E7%AE%97
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Figure 9 Results for overall attractiveness and four dimensions of UX evaluation questionnaire for the iPad. 
Error bars show the standard error for the mean. 

 
As shown in Figure 10, overall attractiveness and separate UX dimensions for the LivingColors 

lamp received generally similar ratings between cultures. However, we found a significant 

difference on gender with respect to the overall attractiveness though its interaction with 

country was not significant. The LivingColors was perceived more attractive by females (M = 

5.54, SD = 0.86) than male participants (M = 5.06, SD = 0.76), with F (1, 62) = 2.99, p = 0.03, ηp
2 = 

0.07. Besides, the interaction effect of country and gender revealed a significant effect on the 

stimulation dimension, with F (1, 62) = 4.22, p = 0.04, ηp
2 = 0.06. In China, females rated higher 

on this (M = 5.52, SD = 0.73) than males (M = 4.78, SD = 1.21), while female participants from the 

Netherlands rated lower on this (M = 4.86, SD = 1.00) than males (M = 5.18, SD = 0.78). 

To further examine whether culture influences the individual UX attributes, a series of t-tests 

was conducted. An interesting finding is that Chinese participants perceived the LivingColors as 

impractical (M = 3.31, SD = 1.35), while Dutch participants rated it as practical (M = 4.23, SD = 

1.46); t (64) = 2.69, p < 0.01.  

Most participants had never used a LivingColors; this was the case for 89% of the Chinese and 

77% of the Dutch participants. Experience with the LivingColors was equally distributed between 

countries, χ2 (1) = 1.76, p = 0.19. Thus we did not further explore the effect of frequency.  
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Figure 10 Results for five dimensions of UX evaluation questionnaire for the LivingColors. 
Error bars show the standard error for the mean. 

 
The ANOVA suggested that the overall attractiveness for the Airfryer did not differ between 

cultures as can be seen in Figure 11. The MANOVA demonstrated that ratings for the UX 

dimensions differed significantly between countries, with F (4, 59) = 4.92, p < 0.01, Wilk's λ = 

0.75, ηp
2 = 0.25, and also between genders, with F (4, 59) = 2.95, p = 0.03, Wilk's λ = 0.83, ηp

2 = 

0.17. Univariate results revealed a significant effect of country on the aesthetic, identification 

and stimulation dimension (Table 7). Chinese participants rated higher in all these dimensions 

than Dutch. Besides, female participants rated higher in aesthetic dimension (M = 5.56, SD = 0.96) 

than males (M = 4.84, SD = 1.02), with F (1, 62) = 6.76, p = 0.01, ηp
2 = 0.10.  

Table 7 Significant F-tests for univariate follow up tests for the Airfryer between China and the Netherlands  
(all significant at p < 0.01)  

 China The Netherlands Effects of country 

Dimension M SD M SD df F ηp
2 

Aesthetic 5.47 0.89 4.61 1.06 1 13.53 0.18 
Identity 5.42 0.68 4.81 0.84 1 11.67 0.16 

Stimulation 5.56 0.64 5.01 0.84 1 9.40 0.13 

 
86.1% Chinese and 96.7% Dutch participants had never used an Airfryer. Experience with the 
Airfryer was equally distributed between countries, χ2 (1) = 2.21, p = 0.14. We therefore did not 
further explore the effect of frequency on UX evaluation for the Airfryer.  
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Figure 11 Results for five dimensions of UX evaluation questionnaire for the Airfryer. 
Error bars show the standard error for the mean. 

Somewhat surprisingly, we found age played a large role in the UX evaluation for some products. 

For instance, middle-aged participants rated noticeably higher on both overall and individual 

dimensions for the iPad. Attractiveness (M = 6.47, SD = 0.54), the aesthetic dimension (M = 6.41, 

SD = 0.52), and stimulation (M = 5.91, SD = 0.55) were rated higher among the middle-aged 

Dutch participants than the younger Dutch participants (ATT: M = 5.57, SD = 0.84; AES: M = 5.84, 

SD = 0.70; STI: M = 4.83, SD = 0.83) with t (17.04) = -3.69, p < 0.01; t (14.74) = -2.53, p = 0.02; and 

t (16.52) = -4.36, p < 0.01 respectively. Similarly, middle-aged Dutch participants rated noticeably 

higher for the LivingColors on the pragmatic (M = 5.57, SD = 0.76) and aesthetic dimension (M = 

5.88, SD = 0.60) than younger Dutch participants (PRA: M = 4.68, SD = 0.93, AES: M = 5.27, SD = 

0.80), with t (13.22) = -2.81, p = 0.02, and t (14.41) = -2.37, p = 0.03. Unlike the other two 

products, age did not show noticeable influences on either dimension for the Airfryer.  

Relationships among UX Dimensions 

To examine the relationships among UX dimensions for each product, we used structural 

equation modelling (SEM) analysis and the model is shown in Figure 12. We first performed the 

pair-wise bivariate Pearson correlation analysis among different UX dimensions for each product 

and each culture. Subsequently, test of invariance of parameters across groups was conducted. 

 

  

 

 

 

 

Figure 12 The UX Model 
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Table 8, Table 9, and Table 10 show the pair-wise bivariate Pearson correlations between the 

four aspects of UX among the three products and the two cultures. In general, the correlations 

among dimensions are medium to large, except the correlation between pragmatic and all three 

hedonic dimensions for the LivingColors among Dutch participants, and the correlation between 

pragmatic and aesthetic measures for the Airfryer among Chinese participants. The only 

significant difference comparing two countries was the correlation between pragmatic and 

aesthetic dimensions for the LivingColors, with χ2 (1) = 3.82, p = 0.05. The results suggest that 

pragmatic quality and hedonic quality (e.g., aesthetics) could influence each other but the 

relation is product and culture dependent. It is no wonder aesthetic, identification and 

stimulation assessments correlate to each other but surprising that they correlate so highly. We 

thus would like to examine their contributions to the overall evaluation.  

Table 8 Correlations among UX dimensions for the iPad in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

PRA AES IDE STI PRA AES IDE STI 

PRA         
AES 0.70**    0.60**    
IDE 0.69** 0.64**   0.53** 0.63**   
STI 0.59** 0.51** 0.78**  0.60** 0.63** 0.72**  

   **p < 0.01 

Table 9 Correlations among UX dimensions for the LivingColors in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

PRA AES IDE STI PRA AES IDE STI 

PRA         
AES 0.48**    -0.02    
IDE 0.56** 0.68**   0.19 0.53**   
STI 0.54** 0.61** 0.86**  0.08 0.56** 0.61**  

   **p < 0.01 

Table 10 Correlations among UX dimensions for the Airfryer in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

PRA AES IDE STI PRA AES IDE STI 

PRA         
AES 0.13    0.39*    
IDE 0.40* 0.68**   0.57** 0.55**   
STI 0.33* 0.55* 0.65**  0.47** 0.41** 0.73**  

   *p < 0.05, **p < 0.01 

To examine whether cultural factor offered additional predictive power to the UX model (the 

four UX dimensions’ effect on the overall attractiveness), a 2-step hierarchical regression 

analysis with attractiveness as the dependent variable was first conducted across cultures on 

different products. The four UX dimensions were entered at step 1 (model 1), and the dummy 

variable representing country and its interaction with all UX dimensions were entered at step 2 

(model 2) as independent variables. To investigate further the four UX dimensions’ effect on the 

overall attractiveness in two countries, multiple regression analysis was conducted separately 
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for different cultures and different products. The dependent variable was attractiveness, and the 

predictors were pragmatic, aesthetic, identification and stimulation measures.  

The results of hierarchal regression suggested that the cultural effect did not predict significantly 

above the UX model for the iPad, R2 change = 0.04, F (5, 56) = 2.00, NS. The results of the 

separate regressions are shown in Table 11. For Chinese participants, these four predictors 

shared 67% explained variance and uniquely predicted 16% of the variance. Among them, 

pragmatic and aesthetic dimension contributed similarly to the overall attractiveness for the 

iPad. For Dutch participants, these four predictors uniquely predicted 25% of the variance. 

Whereby, pragmatic quality played a most vital role, and followed by identification. Stimulation 

contributed least in both countries.  

Table 11 Summary of simple regression analysis for dimensions predicting overall attractiveness for the iPad 
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

Dimension B SE B β sr2 a B SE B β sr2 a 

Pragmatic  0.51 0.13  0.45** 0.08  0.72 0.18  0.54** 0.16 
Aesthetic  0.43 0.12  0.39** 0.07  0.12 0.18  0.10 - 
Identification  0.23 0.14  0.22 0.01  0.45 0.18  0.40* 0.07 
Stimulation -0.05 0.11 -0.05 - -0.05 0.16 -0.05 - 
R2 0.828 0.739 
F 37.205** 17.720** 

Note. *p < 0.05, **p < 0.01, a sr2 = the squared semipartial correlations indicate the unique 

variance predicted by the independent variable. 

The result of hierarchal regression indicated that the country effect did not predict significantly 

above the UX model for the LivingColors, R2 change = 0.06, F (5, 56) = 1.59, NS. Table 12 

summarizes the results of regression analysis for the LivingColors, suggesting a different pattern 

from the iPad. For Chinese participants, though none of the dimensions reached significance, 

they together accounted for a significant amount of the attractiveness. These four predictors 

shared 47% explained variance and only pragmatic dimension uniquely contributed 5% to 

explain the variance. In contrast, the four UX dimensions uniquely predicted 35% of the 

explained variance for Dutch participants. Pragmatic, identification and stimulation dimension 

had similar unique predictive power. Besides, aesthetic dimension contributed negatively to the 

overall attractiveness, uniquely predicting 4% of the variance. 

Table 12 Summary of simple regression analysis for dimensions predicting overall attractiveness for the LivingColors 
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

Dimension B SE B β sr2 a B SE B β sr2 a 

Pragmatic 0.28 0.15 0.28 0.05  0.30 0.12 0.33* 0.10 
Aesthetic 0.09 0.14 0.11 - -0.28 0.17  -0.26 0.04 
Identification 0.19 0.21 0.22 0.01  0.45 0.18 0.42* 0.10 
Stimulation 0.18 0.17 0.25 0.02  0.47 0.17 0.46* 0.11 
R2 0.548 0.624 
F 9.407** 10.355** 

Note. *p < 0.05, **p < 0.01, a sr2 = the squared semipartial correlations indicate the unique 

variance predicted by the independent variable. 
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The result of hierarchal regression suggested that the country effect did not predict significantly 

above the UX model for the Airfryer, R2 change = 0.02, F (5, 56) =1.07, NS. The results of the 

separate regressions are summarized in Table 13. For Chinese participants, pragmatic dimension, 

as the strongest predictor, contributed 24% uniquely to the explained variance while the rest 

contributed little uniquely. Conversely, pragmatic and identification dimension had similar 12% 

unique contribution to the variance for Dutch participants. 

Table 13 Summary of simple regression analysis for dimensions predicting overall attractiveness for the Airfryer 
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands 

Dimension B SE B β sr2 a B SE B β sr2 a 

Pragmatic 0.56 0.10 0.56** 0.24  0.56 0.14  0.42** 0.12 
Aesthetic 0.13 0.13  0.13 0.01  0.09 0.09  0.11 0.01 
Identification 0.41 0.19  0.31* 0.04  0.63 0.16  0.59** 0.12 
Stimulation 0.17 0.17  0.12 0.01 -0.09 0.14 -0.09 - 
R2 0.763 0.817 
F 24.891** 27.839** 

Note. *p < 0.05, **p < 0.01，a sr2 = the squared semipartial correlations indicate the unique 

variance predicted by the independent variable. 

Relative Importance Rank of Dimensions 

A Mann-Whitney U test was performed to check the main effect of culture on the explicit 

relative importance rank of different UX dimensions. 

Table 14 shows the results for electronic device (e.g., iPad), indicating that pragmatic aspects 

were perceived as more important than hedonic quality in both cultures. The only difference 

was that Chinese participants ranked stimulation significantly higher than did Dutch participants.  

Table 14 Mean ranks of UX dimensions for electronic device (e.g., iPad)  
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands   

Dimension M SD Rank M SD Rank Z p 

Utility 2.11 1.41 1 1.87 1.48 1 -0.79 0.43 
Usability 2.67 1.20 2 2.67 1.06 2 -0.60 0.95 
Freedom 2.92 1.30 3 2.67 1.06 2 -0.63 0.53 
Stimulation 3.64 1.53 4 4.60 0.93 5 -2.52 0.01 
Aesthetic 4.31 1.19 5 3.83 1.46 4 -1.20 0.23 
Identification 5.36 1.22 6 5.37 1.36 6 -0.19 0.84 

 
Table 15 summarizes the comparison results for the interior decoration (e.g., LivingColors). 

Participants from both countries ranked higher on aesthetic and stimulation dimensions than 

pragmatic quality for interior decoration. However, we found differences between Chinese and 

Dutch participants with respect to ranks on aesthetic and stimulation dimensions, though 

neither reached significant level.  

 

 



33 
 

Table 15 Mean ranks of UX dimensions for interior decoration (e.g., LivingColors)  
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands   

Dimension M SD Rank M SD Rank Z p 

Stimulation 2.78 1.60 1 3.37 1.56 2 -1.62 0.11 
Aesthetic 2.83 1.78 2 2.13 1.46 1 -1.63 0.10 
Usability 3.36 1.57 3 3.37 1.47 2 -0.13 0.90 
Utility 3.67 1.94 4 3.57 1.81 4 -0.20 0.84 
Freedom 3.92 1.42 5 4.00 1.53 5 -0.32 0.75 
Identification 4.44 1.36 6 4.57 1.52 6 -0.52 0.60 

 
As shown in Table 16, the ranking pattern for the kitchen appliance (e.g., Airfryer) was similar as 

the one for the electronic devices (e.g., iPad). Culture differed on freedom and stimulation 

dimension. Dutch participants ranked freedom much higher than Chinese participants, though 

this dimension ended in the same position in both cultures compared with other dimensions. 

Still, stimulation was considered more important for Chinese participants. 

Table 16 Mean ranks of UX dimensions for kitchen appliance (e.g., Airfryer)  
in China (N=36) and the Netherlands (N=30) 

 China The Netherlands   

Dimension M SD Rank M SD Rank Z p 

Utility 1.69 1.06 1 1.73 0.91 1 -0.59 0.56 
Usability 2.42 1.11 2 2.23 0.90 2 -0.35 0.73 
Freedom 3.58 1.40 3 2.30 0.84 3 -3.89 0.00 
Stimulation 4.00 1.27 4 4.70 0.70 5 -2.30 0.02 
Aesthetic 4.17 1.32 5 4.37 1.13 4 -0.50 0.62 
Identification 5.14 1.52 6 5.67 0.71 6 -1.35 0.18 

 

Discussion 

In the second study, we investigated the effects of cultural background (i.e., the Netherlands and 

China) on the evaluation on UX attributes and the relative importance of different UX aspects for 

three kinds of interactive products. Participants’ personality was also assessed. 

We first checked the differences of participants’ personality. It is unexpected that the reliabilities 

of these personality measurements were so low that most of their Cronbach’s alphas did not 

reach 0.70. On the other hand, it is surprising that the results indicated that the two groups of 

participants did not differ in personality measures. In particular for the two cultural dimensions, 

we expected the results would be significantly different between Chinese and Dutch participants. 

Now, one aspect to consider is that the personality questionnaires, despite having a solid 

reputation, did show very low internal consistency in our case. Another aspect is that, due to 

practical limitations in recruitment, we were only able to compare the results from 20-35 years 

old participants who were living in the Netherlands. In this case, all Chinese participants included 

in this study were highly educated, and either studying or working abroad. They were more likely 

to have a broad and international view, and not representative for the Chinese population at 

large.  



34 

 

However, we did find some differences between cultures on the perception of products. First, 

Chinese participants generally rated the hedonic quality of the iPad and the Airfryer higher than 

Dutch participants, but that is not the case for the LivingColors. Besides, though the general 

pragmatic quality was considered as similar among the three products by participants from both 

cultures, we noticed that the LivingColors was perceived as impractical by Chinese participants 

while as practical by Dutch participants. So our data seemed to indicate that cultural background 

affects users’ evaluation on hedonic quality mainly and also on utility, but the effect depends on 

product categories.  

In addition to the cultural effect, we also noticed that frequency of use could be an important 

and general factor in UX evaluation, though we were able to check this effect only for the iPad, 

the only product with which many of our participants had prior use experience. The results 

suggested that both the overall attractiveness and separate dimensions, with the exception of 

stimulation, were correlated with frequency of use. Besides, age also seems to play an important 

role in UX evaluation. The results appeared to indicate that middle-aged Dutch participants 

generally considered the iPad and the LivingColors as better products on every aspect compared 

to those in their 20s.  

Subsequently, we explored the relationships among different UX dimensions and their 

contribution to the overall evaluation. Overall, country did not have any significant effect on 

these. Pragmatic dimension was always seen as a vital unique contribution to the overall 

evaluation by participants from both cultures, but especially seen as a leading contributor by 

participants from Chinese culture. Although the three hedonic dimensions correlated highly with 

each other, they contributed differently to the overall attractiveness evaluation as rated by 

participants from different cultures. For Chinese participants, only aesthetic dimension uniquely 

predicted the overall attractiveness for the iPad, while the rest contributed little. In contrast, for 

Dutch participants, identification usually contributed as high as pragmatic dimension to the 

overall evaluation across all products, and stimulation and aesthetic dimensions also contributed 

uniquely to the general evaluation for the Airfryer.  

Cultural background of participants did not seem to make much difference on the explicit 

relative importance ranking, except that Chinese participants placed more importance on 

stimulation for mobile device and kitchen appliance and Dutch participants paid more attention 

on freedom for kitchen appliance. However, product type showed an influence on the ranking 

regardless of cultural background of the participants. For the mobile device and kitchen 

appliance, utility and usability were considered as the most important factors followed by 

hedonic quality. But for the interior decoration, stimulation and aesthetic dimensions were 

regarded as the first two important factors, followed by pragmatic aspects and the other 

hedonic dimensions.  

Finally, we compared the explicit ranking to the implicit weighting through regression analysis. 

An interesting finding is that identification was always considered as the least important factor in 

the explicit ranking by participants from both countries, while it in fact contributed uniquely to 

the overall attractiveness among all products, especially in Dutch culture.  
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DISCUSSION AND CONCLUSION 

Through globalization it has become crucial to understand the cultural effect on the user 

experience. In this context, the present study is aiming to expand insights on the UX evaluation 

by users with a Chinese background compared to Dutch users in the field of consumer electronic 

products. For this purpose, a two-step study approach has been adopted: 10 qualitative 

interviews were conducted to identify UX attributes from a multicultural perspective. Based on 

the results and existing literature, questionnaire for UX evaluation was built. Subsequently, the 

UX of three different products was assessed among Chinese and Dutch participants (N = 74) 

using a lab-based study involving hands-on product interaction before completing 

questionnaires to determine various dimensions of the user experience. The participants 

included in this study were mostly students with high education level and relatively young, 

especially for the Chinese. They might not representative for the population of their country at 

large.  

Cultural Effect on User Experience 

Our study shows that cultural backgrounds appear to mainly influence the perception of hedonic 

quality of a product. Chinese participants considered the iPad as more stimulating, and also 

rated higher on aesthetic, identification and stimulation dimensions for the Airfryer. One could 

conclude from these findings that there appears to be a difference between Chinese and Dutch 

users on the perception of novelty and other hedonic qualities of a product. In contrast, the 

pragmatic quality was perceived in a similar way across cultures with one exception, that of the 

utility of the LivingColors.  

In general, the pragmatic aspect is considered as a key ingredient of UX evaluation by users from 

both cultures. The finding is consistent with Walsh et al.’s (2010) conclusion that all respondents 

were interested about the functionalities of a product. Moreover, our results indicate that the 

relative importance between pragmatic and hedonic qualities is product and culture dependent 

though we were not able to check if the effect was significant. Based on the results of regression 

analysis, it appears that utility and usability of a product has a dominant impact on overall 

attractiveness for Chinese users. In contrast, hedonic qualities (e.g., identification, stimulation) 

more frequently have a similar unique contribution to the overall attractiveness as pragmatic 

quality does for Dutch users.  

Through explicit ranking, we compared the differences in value users from China and the 

Netherlands assign to different aspects of UX for different products. Broadly speaking, users 

from both cultures claimed that they put more emphasis on the pragmatic dimension than on 

the hedonic quality for the iPad and Airfryer, and the other way around for the LivingColors. 

Given these results, it seems that the relative importance of pragmatic and hedonic qualities 

depends on product type but not on culture. However, Chinese users usually place more 

emphasis on the stimulation a product provides than Dutch users. In our study, novelty was a 

predominant component in the stimulation dimension. Thus we suggest that Chinese users are 

more likely to pursue creation and novelty from a product than Dutch users. The finding is 

similar to Frandsen-Thorlacius et al. (2009) who found Chinese respondents placed more 
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emphasis on satisfaction and fun. In contrast, we did not find any significant difference on 

aesthetic dimension as they did.  

It is interesting to find that identification is always neglected by users themselves when asked to 

make an explicit ranking but in fact it makes a vital contribution to the overall UX evaluation. 

Users might not be aware of the influence of how the product fits and expresses their identity 

when evaluating a product. Another possible explanation could be that though identification is 

considered least important, it can actually gain in relevance once the other dimensions have 

reached certain satisfactory level, so that the increase of this dimension could actually induce a 

positive UX by a larger margin.  

Other Factors on User Experience 

Apart from the cultural effect, frequency of use and the evaluation of a product appear to 

influence each other. In general, users who used the iPad more often thought it is more 

attractive. Specifically, except the stimulation dimension, both pragmatic and hedonic qualities 

for the iPad were positively correlated with use of frequency. In conclusion, the perception of 

usability, aesthetics and identification dimensions and frequency of use would influence each 

other. Also, age appears to be an important factor influencing UX. The number of middle-aged 

participants was not very high, but the present results suggest that middle-aged Dutch 

participants have a higher appraisal of the iPad and the LivingColors than younger Dutch 

participants but not of the Airfryer. Further studies should explore if age is indeed having a 

greater impact than cultural background to the UX. 

User Experience Evaluation Method 

The Attrakdiff measurement (Hassenzahl et al., 2003), a well-known UX evaluation method in 

the HCI domain (Bargas-Avila & Hornbæ k, 2011), has been our basis to build the questionnaire 

used in the second study. However, through pre-discussions of the questionnaire with users and 

discussions following the translation process, we discovered that users might comprehend the 

attributes in the hedonic-identification dimension in a different way as Hassenzahl (2005) 

suggested. For instance, ‘separate me from people’ is frequently understood as “spending more 

time on a product instead of communicating with people” rather than “socially expressing their 

self through a product (Hassenzahl, 2005)”. We thus changed some expressions in this 

dimension and added some new items derived from the interviews. Additionally, we extended 

the hedonic quality into four dimensions: aesthetic, identification, stimulation and freedom. The 

first three are in line with Hassenzahl (2005), Lavie and Tractinsky (2004), while the freedom 

dimension, expressing that a product is convenient and appropriate for certain context of use, is 

consistent with Jordan’s (1998) findings. However, we found that this dimension could be easily 

interpreted as similar as usability in the questionnaire; in the end it was excluded from the 

analysis due to its low reliability among its attributes.  

In addition, the results of the bivariate correlation indicate that hedonic quality appears to 

correlate with pragmatic quality, supporting Tractinsky’s (1997) findings. However, the 

relationship appears to be dependent on product and user (e.g., cultural background). For 

example, Dutch users regarded pragmatic and hedonic qualities as independent when evaluating 

http://dict.youdao.com/w/a/
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interactive products used for interior decoration and atmosphere, like a LivingColors lighting, 

while Chinese did not.  

Implications for User Experience Research and Design 

There are several theoretical contributions which can be provided by this study. First, the study 

identified UX attributes from a multicultural perspective through interviews based on existing 

literature. We extended Hassenzahl et al.’s (2003) and Lavie and Tractinsky’s (2004) framework 

with some extra attributes like ‘popular’, ‘comfortable’, ‘responsive’ and so on. Also, we 

expanded insights on applying and comparing results from UX evaluation on individual attributes 

across different cultural backgrounds. In general, the UX questionnaire is acceptable, but a small 

number of attributes remains ambiguous to interpret; of course, the relevance of these newly 

added attributes will need to be confirmed in further studies. In other words, we suggest that 

the attributes in Hassenzahl et al.’s (2003) model may not be completed yet, and it will be wise 

to include a few extra relevant aspects and adapt the questionnaire attributes to ensure correct 

comprehension across cultures. 

Second, our results recognized cultural effect on the perception of UX dimensions among 

different products. Moreover, some UX dimensions were found to be influenced more by 

country of origin of the participants (e.g., stimulation), whereas some were found to be 

influenced more by a particular type of product (e.g., pragmatic dimension). In conclusion, our 

study points out that UX professionals who intend to conduct a UX study with users from 

multiple cultural backgrounds should be aware of potential differences in their participants’ 

perception of UX, especially the perception of hedonic quality. 

On the practical side, our results suggest that designers should give priority to different aspects 

of UX in order to develop products that will be perceived as appealing by users with different 

cultural backgrounds. For instance, our Chinese users placed more emphasis on pragmatic 

aspect and innovation of the product. Accordingly, the industries targeting the Chinese market 

need to focus on promoting perceived usefulness and usability, and advertising emphatically the 

novelty of a product. Additionally, we found differences in the emphasis placed on different UX 

aspects for different products, indicating that cultural design guidelines should take into account 

not only national differences but also product differences. Third, the fact that hedonic and 

pragmatic qualities share explained variance predicting the overall attractiveness calls for an 

integrative approach to product design. Product designers should take simultaneous account of 

these two properties, and consider their mutual influence on each other.  

Limitations and Future Work 

While reviewing and interpreting the results of this study, one should consider a number of 

limitations with this study. First, time and budget allowed us to conduct only a few weeks of data 

collection. Therefore, the number of qualitative interviews and the number of participants in the 

second study were not as large as would have been ideal. Another limitation was the way 

especially the Chinese participants were recruited, and the pool of possible candidates we could 

select from. Since we conducted the lab-based study in the Netherlands, we were only able to 

recruit Chinese participants who were currently living in the Netherlands. This is definitely not a 

representative sample from the Chinese population. In addition, age was found to be a possible 
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factor in UX evaluation but most of our participants were in their mid-20s. In future research, we 

could recruit more participants from different age ranges in each country and conduct the study 

in the respective countries. An additional possibility of conducting a follow-up study with larger 

number of participants would be that we could then also perform factor analysis on all individual 

UX attributes to have a better idea of the construction of the UX dimensions. Moreover, we will 

be able to compare the differences of UX evaluation across cultures and ages.  

In addition, though we took usage context into context and allowed participants have hands-on 

interaction with the products, the interaction with the products was still different from the real 

usage situation at home. For instance, participants did not clean the basket of the Airfryer after 

frying in the lab. Since it seems that the previous use experience and frequency of use influences 

the UX evaluation, further study of this aspect would be interesting. The evaluation of products 

in this study, of course, was based on us asking participants to interact with the products, not on 

them choosing to use that particular product on their own accord. Our situation will still provide 

very useful insights into the UX, but it is equally interesting to see how UX ratings might change 

over time, by comparing ratings of first-time users and long-term users in further research. Also, 

for the products which are already on the market, it is beneficial to evaluate UX with people who 

have recently bought such a product, and have engaged with the product of their own will (Roto, 

2007). Roto (2007) suggested these users have had their expectations and motivation to invest 

into the product, so this is the most reliable phase to investigate UX and the granularity level for 

the UX evaluation is rather high in this case. In such a test, we suggest that the frequency of use 

should be assessed, as controlling factor as well.  

Last, we failed to find differences between cultures on personality including cultural dimensions, 

or the correlations between personality and UX evaluation. One possible reason is that both 

groups of participants in our study were subsets of a larger population in the respective 

countries, thus we suggest further studies to explore in a more diverse sample with a wider 

range of backgrounds. And we still think that it would be interesting to find the relationships 

between cultural aspects and UX so that we are able to interpret the findings and extend them 

into different cultures, since current HCI knowledge still provides an insufficient basis for 

accurately predicting how culture influences UX issues. 

Conclusions 

Most research in user experience is conducted in a western background and limited in the 

domain that is covered, such as web design or mobile use. We extended the existing research by 

investigating the effects of cultural background (i.e., Dutch and Chinese) on different dimensions 

of UX in the field of consumer electronic products using a lab-based study. Participants were 

asked to evaluate the UX and to assess the importance of UX dimensions after interacting with 

three different products (i.e., iPad, LivingColors and Airfryer). 

The results show that hedonic quality was perceived differently across cultures, that is, Chinese 

users considered the iPad more stimulating, and also reported the aesthetic, identification and 

stimulation aspects as better for the Airfryer than Dutch users did. Besides, we found that the 

pragmatic dimension always contributes most to the overall attractiveness for Chinese users, 

while both pragmatic and hedonic dimensions could contribute equally in the evaluation for 
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Dutch participants. The relative importance on different aspects of UX is considered similarly by 

Chinese and Dutch users among products with one exception of the stimulation dimension.  

In conclusion, this study has provided knowledge about cross-culture and cross-product UX 

evaluation that will enhance our understanding of the intricate interaction between culture and 

user experience. Our findings suggest that the perception of hedonic quality is affected by the 

cultural background of users. Thus caution is needed in interpreting the results of cross-cultural 

UX evaluations in product design. We also argue that cultural background could influence the 

priority users give to different aspects of UX.  
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APPENDIX A: INTERVIEW PROTOCOL 
 

a) Background information about the participant: 

 Where are you from? 

 Have you ever lived abroad? How long have you been living here/there? 

 What is your education background? 

 What is your occupation at the moment? 

 How old are you? 

 Are you living with someone else or living alone?  

 Are you in charge of things at home or not? 

 What do you do more often at home except sleeping?  

 Do you feel free to do things in your own way at home?  

 

b) Information about the favorite product: 

 Please pick a favorite product at home within this scope, so we could discuss it more in 

detail.  

Products 

Sound and Vision: home audio, MP3 players, tablets 

Lighting: living colors lighting/ wake up lighting 

Household: air fryer, kettles, steamers, vacuums, irons 

 How long have you owned this product?  

 Did you buy it or was it given as a gift? 

 Under what time or what situation you use it more often?  

 

c) UX of the product:  

 What’s the most favorite feature you like about this product?  

 Do you think it is novel? 

 What you have is a latest version or an earlier one?  

 Does it have a profound or special meaning to you?  

 Do you really enjoy using it? Don’t you ever feel bored to use it? 

 Do you think this product could represent your personality or your taste? 

 Are you proud to own it?  

 Did you friends kind of envy you when you got this? 

 Do you think your product is scarce that not so many people have it? 

 Do you think owning this product could uplift your status? 

 Does this product accord with the beliefs of the people who are important to you? Like 

your close friends, family? 

 What is the brand of it? Are you a fan of this particular brand?  

 Do you choose it mainly based on its brand reputation or its specifications? 

 Does this brand represent a symbolic value of your lifestyle? 

 How does the product look like? Does it look fancy? 

 Do you rely on its function? 

 Do you think it is easy to figure out the operations of the system? 
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 Do you think you are capable to operate it? 

 Do you feel the result of your action is predictable?  

 Does the product give you any uncertainty? 

 Though it’s your most favorite product, is there any attribute you don’t like or could be 

improved? 

 In what case, you might want to replace it?  
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APPENDIX B: USER EXPERIENCE QUESTIONNAIRE 
 

PART I: With the help of the word-pairs please enter what you consider the most appropriate 

description for the product.  

 Attributes in English Chinese Translation Dutch Translation 

A
tt

ra
ct

iv
en

es
s Bad Good 坏的 好的 Slecht Goed 

Dislikeable Likeable 令人厌恶的 令人喜爱的 Niet leuk Leuk 

Repelling Inviting 排斥的 诱人的 Afstotend Uitnodigend 

Discouraging Motivating 令人沮丧的 
令人有积极性

的 
Ontmoedigend Motiverend 

Unpleasant Pleasant 不愉快的 愉快的 Onaangenaam Aangenaam 

P
ra

gm
at

ic
 

Complicated Simple 复杂的 简单的 Ingewikkeld Eenvoudig 

Impractical Practical 不实用的 实用的 Onpraktisch Praktisch 

Cumbersome 
Interaction 

Straightforward 
Interaction 

操作繁琐的 操作直截的 
Onhandige 
interactie 

Vanzelfspreke
nde interactie 

Unpredictable Predictable 不可预见的 可预见的 Onvoorspelbaar Voorspelbaar 

Unstable Stable 不稳定的 稳定的 Instabiel Stabiel 

Unmanageable Manageable 难驾驭的 易操控的 Onbeheersbaar Beheersbaar 

Unresponsive Responsive 反应迟钝的 反应流畅的 Reageert traag Reageert vlot 

Poor 
performance 

Good 
performance 

性能不好的 性能好的 Slechte prestatie 
Goede 
prestatie 

A
es

th
et

ic
 Unclean design Clean design 不整洁的设计 整洁的设计 
Rommelig 
Ontwerp 

Strak ontwerp 

Unsophisticated Sophisticated 不精致的 精致的 Ongeraffineerd Verfijnd 

Ugly Beautiful 丑陋的 美丽的 Lelijk Mooi 

Looks cheap Looks classy 
外观看起来廉

价的 

外观看起来高

端的 

Goedkope 
uitstraling 

Chique 
uitstraling 

Id
en

ti
fi

ca
ti

o
n

 

Makes me look 
bad to others 

Makes me look 
good to others 

让别人对我没

有好感 

让别人对我有

好感 

Straalt negatief 
op mij af 

Straalt positief 
op mij af 

Ashamed to 
present to 
people 

Proud to 
present to 
people 

拿不出手的 拿得出手的 
Beschamend om 
te laten zien 

Trots om te 
laten zien 

Tacky Stylish 俗气的 时髦的 Smakeloos Stijlvol 

Unprofessional Professional 不专业的 专业的 Onprofessioneel Professioneel 

Popular Unique 流行而普遍的 稀罕而独特的 Populair Uniek 

Does not 
represent my 
taste 

Does represent 
my taste 

不体现我的品

味 
体现我的品味 

Representeert 
mijn smaak niet 

Representeert 
mijn smaak 

Weak brand 
reputation 

Strong brand 
reputation 

弱品牌声誉 强品牌声誉 
Zwakke 
merkreputatie 

Sterke 
merkreputatie 

St
im

u
la

ti
o

n
 Conservative Inventive 守旧的 独出心裁的 Conservatief Innovatief 

Uncreative Creative 无创意的 有创意的 Fantasieloos Creatief 

Ordinary Novel 平常的 新奇的 Gewoon Nieuw 

Dull Captivating 枯燥的 令人着迷的 Saai Boeiend 
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Fr
ee

d
o

m
 

Big size Small size 体积大的 体积小的 
Groot van 
formaat 

Klein van 
formaat 

Heavy Light 笨重的 轻巧的 Zwaar Licht 

Fragile Sturdy 易受伤害的 坚固的 Breekbaar Stevig 

Inconvenient Convenient 不便利的 便利的 
Onhandig in 
gebruik 

Handig in 
gebruik 

 

PART II:  

You just answered questions about one particular product. You can also think about categories 

of products, such as: 

 Kitchen Appliance (like an Airfryer); 

 Electronic Device (like an iPad); 

 Interior Decoration (like a LivingColors Lighting) 

Now please think about the category to which the product you just used belongs. 

For this particular category, please rank the following description from the most important (1) to 

the least (6). You can put the characteristics below into the right order. 

 It is functional and useful. 

 It is easy to use. 

 It looks nice in aesthetic terms. 

 It expresses who I am and how I am recognized by others. 

 It is stimulating and creative. 

 It is handy and convenient. 
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APPENDIX C: USER GUIDES 
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APPENDIX D: CORRELATION RESULTS  
 

Table 17 Correlations between personality and UX dimensions for the iPad (N=66) 

 ATT PRA AES IDE STI 

Openness_1 (Reversed) -0.13 0.09 -0.11 -0.12 -0.07 
Openness_2 0.05 0.21 0.19 0.05 -0.03 
Conscientiousness 0.13 0.27* 0.24 0.20 0.07 
Extraversion 0.04 0.18 -0.06 -0.03 0.10 
Agreeableness_1 (Reversed) 0.12 0.07 0.05 0.08 0.10 
Agreeableness_2 0.22 0.38** 0.17 0.06 0.18 
Emotional stability 0.03 0.07 0.06 0.19 -0.02 
      
Vertical Individualism 0.15 0.14 0.15 0.15 0.21 
Horizontal Individualism 0.13 0.04 0.14 0.26* 0.23 
Vertical Collectivism 0.31* 0.30* 0.34** 0.22 0.32** 
Horizontal Collectivism 0.22 0.41** 0.11 0.23 0.12 
      
Masculinity 0.11 0.21 0.16 0.35** 0.24 
Femininity 0.11 0.34** 0.11 0.05 0.07 

*p < 0.05, **p < 0.01 

 
Table 18 Correlations between personality and UX rankings for the iPad (N=66) 

 UTIa USAb AESc IDEd STIe FREf 

Openness_1 (Reversed) -0.03 0.08 0.18 -0.16 0.02 -0.09 
Openness_2 0.10 0.02 -0.05 0.01 -0.15 0.09 
Conscientiousness -0.12 -0.07 0.26* -0.03 -0.03 -0.02 
Extraversion 0.32** 0.08 -0.29* -0.21 -0.06 0.17 
Agreeableness_1 (Reversed) 0.01 -0.07 0.08 0.07 -0.06 -0.03 
Agreeableness_2 0.20 -0.05 -0.12 0.02 -0.27* 0.23 
Emotional stability 0.05 -0.01   - -0.07 0.03 -0.02 
       
Vertical Individualism 0.07 0.18 -0.03 -0.18 -0.09 0.08 
Horizontal Individualism -0.16 0.06 0.23 0.06 -0.10 -0.07 
Vertical Collectivism -0.09 0.12 0.16 -0.16 0.04 -0.06 
Horizontal Collectivism 0.16 -0.09 -0.07 -0.03 -0.01 0.01 
       
Masculinity 0.11 0.06 0.11 -0.20 -0.10 0.02 
Femininity 0.03 -0.10 -0.08 0.09 -0.04 0.09 

*p < 0.05, **p < 0.01, a UTI=Rank of utility, b USA=Rank of usability, c AES=Rank of aesthetics, d IDE 

=Rank of identification, e STI=Rank of stimulation, f FRE=Rank of freedom 

 
 
 
 

 

http://en.wikipedia.org/wiki/Neuroticism
http://en.wikipedia.org/wiki/Neuroticism
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Table 19 Correlations between personality and UX dimensions for the LivingColors (N=66) 

 ATT PRA AES IDE STI 

Openness_1 (Reversed) -0.09 0.02 -0.05 -0.01 -0.01 
Openness_2 0.06 0.12 0.03 -0.11 -0.03 
Conscientiousness 0.04 0.13 0.06 -0.05 0.03 
Extraversion -0.09 0.02 0.07 0.01 -0.02 
Agreeableness_1 (Reversed) 0.11 0.11 -0.13 0.11 0.14 
Agreeableness_2 -0.01 0.04 -0.12 -0.27* -0.22 
Emotional stability -0.08 0.08 -0.18 -0.13 -0.13 
      
Vertical Individualism -0.11 0.09 -0.02 0.04   - 
Horizontal Individualism 0.04 0.07 -0.07 -0.01   - 
Vertical Collectivism 0.06 0.06 0.13 0.06 -0.01 
Horizontal Collectivism -0.07 0.02 -0.12 -0.17 -0.15 
      
Masculinity 0.14 0.01 -0.05 -0.07 0.06 
Femininity 0.07 0.11 0.08 -0.16 -0.02 

*p < 0.05, **p < 0.01 

 
Table 20 Correlations between personality and UX rankings for the LivingColors (N=66) 

 UTIa USAb AESc IDEd STIe FREf 

Openness_1 (Reversed) 0.12 0.02 -0.08 -0.08 0.03 -0.03 
Openness_2 -0.15 -0.05 0.27* 0.04 0.03 -0.14 
Conscientiousness 0.10 -0.06 -0.03 -0.25*   - 0.21 
Extraversion -0.05 -0.27* 0.12 -0.01 0.18 0.03 
Agreeableness_1 (Reversed) 0.12 0.01 -0.02 0.09 -0.16 -0.06 
Agreeableness_2 -0.05 0.03 0.10 0.05 0.06 -0.19 
Emotional stability   - -0.08 0.02 -0.14 0.13 0.06 
       
Vertical Individualism 0.06 -0.08 0.16 -0.22 -0.03 0.07 
Horizontal Individualism 0.04 0.11 -0.09 -0.16 -0.14 0.25* 
Vertical Collectivism -0.08 -0.22 0.21 0.10 -0.13 0.14 
Horizontal Collectivism -0.11 -0.27* 0.10 0.11 0.18 0.01 
       
Masculinity -0.03 -0.02 0.01 -0.21 0.12 0.12 
Femininity 0.04 0.08 -0.01 0.15 -0.08 -0.18 

*p < 0.05, a UTI=Rank of utility, b USA=Rank of usability, c AES=Rank of aesthetics, d IDE =Rank of 

identification, e STI=Rank of stimulation, f FRE=Rank of freedom 

 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Neuroticism
http://en.wikipedia.org/wiki/Neuroticism


52 

 

 
 
 

Table 21 Correlations between personality and UX dimensions for the Airfryer (N=66) 

 ATT PRA AES IDE STI 

Openness_1 (Reversed) 0.05 0.02 0.07 0.09 0.06 
Openness_2 0.11 -0.01 0.17 0.09 0.05 
Conscientiousness -0.03   - 0.19 0.02 -0.01 
Extraversion 0.09 -0.02 0.14 0.14 0.02 
Agreeableness_1 (Reversed) 0.01 0.04 0.03 0.06 0.08 
Agreeableness_2 0.13 0.01 0.21 0.15 0.03 
Emotional stability -0.06 0.19 -0.11 -0.20 -0.10 
      
Vertical Individualism -0.03 -0.02 0.16 0.06 0.03 
Horizontal Individualism 0.06 0.11 0.02 0.11 0.16 
Vertical Collectivism 0.05 0.15 0.10 0.19 0.25* 
Horizontal Collectivism 0.01 0.05 0.01 0.12 -0.09 
      
Masculinity 0.04 0.15 0.18 0.10 0.12 
Femininity 0.21 0.02 0.16 0.26* 0.17 

*p < 0.05 

 
Table 22 Correlations between personality and UX rankings for the Airfryer (N=66) 

 UTIa USAb AESc IDEd STIe FREf 

Openness_1 (Reversed) 0.04 0.16 0.29* -0.23 0.04 -0.23 
Openness_2 0.06 0.01 -0.10 0.04 0.01 -0.01 
Conscientiousness 0.03 -0.14 0.25* -0.11 -0.02 -0.03 
Extraversion -0.08 0.07 0.25* -0.20 0.04 -0.08 
Agreeableness_1 (Reversed) -0.06 -0.10 -0.05 -0.12 0.01 0.27* 
Agreeableness_2 0.14 0.12 -0.11 -0.01 0.09 0.06 
Emotional stability 0.04 -0.11 0.03   - 0.04 -0.10 
       
Vertical Individualism 0.30* -0.11 0.09 -0.19 -0.03 -0.02 
Horizontal Individualism -0.13 -0.18 0.12 -0.03 -0.12 0.25* 
Vertical Collectivism -0.01 0.12 -0.22 -0.10 -0.10 0.29* 
Horizontal Collectivism -0.08 -0.08 0.14 -0.11 0.04 0.06 
       
Masculinity 0.08 -0.06 0.19 -0.22 -0.03 0.04 
Femininity -0.28* 0.13 0.13 -0.02 -0.08 0.08 

*p < 0.05, a UTI=Rank of utility, b USA=Rank of usability, c AES=Rank of aesthetics, d IDE =Rank of 

identification, e STI=Rank of stimulation, f FRE=Rank of freedom 
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