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 Background/Objectives: Designers and manufacturers often have difficulty in 

designing products that would be able to meet the demands and needs for various users 
from different cultures or nations. In an increasingly globalized world, meeting the 

needs and requirements for users from different cultural backgrounds is crucial for the 

safety and health of users, as well as survival of the company. In this research a cross 
cultural product design survey was tested for its suitability and reliability. 

Method/Statistical Analysis: A short review of the past cross cultural models such as 

Hofstede (1980), Hall (1973), Trompenaars (1997) and Lee (2001) was conducted, as 
well as the pilot testing of Lee’s quantitative cross cultural product design survey 

instrument and a pilot study involving 36 Malaysian undergraduate students were 

conducted. Reliability and suitability of survey instrument were tested with Cronbach’s 
Alpha and Kolmogrov Smirnov analysis. Results: Cronbach’s Alpha value for the 

overall survey instrument reliability was 0.387. Referring to the values for each scale in 

the survey instrument the highest Cronbach Alpha value was 0.499, and the lowest was 
-0.135. Kolmogorov Smirnov test showed that for almost all of the survey items 

responses had a non-normal data distribution. Conclusion/Application: A cross 

cultural product design survey needs to be reliable and valid. In this study, the proposed 
survey instrument showed poor reliability. Quantitative assessment method has yet to 

prove itself their suitability in cross cultural product design research. 
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INTRODUCTION 

 

Cross cultural product design is becoming more commonplace with an increasingly globalized world. 

Websites and mobile phones are commonly utilized by people from various cultural backgrounds. The 

understanding of cultural influences on product design itself has important ramifications for designers and 

manufacturers. A highly successful product in a certain country may be a complete disaster in another country. 

An example was demonstrated by Whirlpool Corporation who tried to market their global version of washing 

machines in India. The global machine was called “World Washer”, and it was a success in other developing 

countries except India. It was found out that the local Indian dresses would get stuck in the machine and 

Whirlpool lost a significant market share in India [1]. Whirlpool’s failure in India emphasizes the importance of 

understanding cross cultural design requirements. Although designers may try their best in accommodating to 

cross cultural design requirements, mistaken assumptions are still made as an effective cross cultural product 

design tool have yet to be developed.  

Cross cultural product is still a gray area for designers since users from all over the world come with unique 

requirements and needs. Market research consumer surveys, user feedback, salesperson feedback and other tools 

are frequently employed to gather user requirements, but cross cultural design is a tough challenge to fulfill 

since there can be subtle and hidden requirements which are not being shown in consumer surveys. Developing 

an effective and reliable instrument for capturing cross cultural design requirements is a definite research need. 

In this article, several popular cross cultural models from [2,3,4] were reviewed, and a cross cultural product 

design survey instrument was tested for reliability analysis.  
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Cross Cultural Product Design: 

Concerns for cross cultural product design became more acute when the world started becoming more 

accessible due to the introduction of electronic commerce. Previously, customers are locally oriented; products 

being purchased are mostly produced locally in the developed countries like America and England. Products 

from developed countries eventually found their way to developing countries in Asia and Africa, especially 

industrial machines and equipments, apart from consumer products. Initially, due to lack of understanding of 

designers and manufacturers, products are just marketed with little regard to the local needs and requirements, 

as the cultural needs of users’ are poorly understood. It is uncommon to find workers to have a lot of difficulty 

in operating machines or equipments made in a foreign country. Consumer products suffer from the same fate as 

well. In the field of occupational safety and health, a mismatch between worker’s mental expectations and the 

machine’s abilities can result in disastrous consequences. Cultural issues are not fully understood in the field of 

occupational safety and health. [5].  Usability of products and machines can have serious ramifications in the 

safety of workplaces. Culture related issues do not limit themselves to the tangible differences in terms of 

anthropometric dimensions and strength differences among different users but also the intangibles such as 

perception, cognition, and understanding. The common cross cultural issue that is often addressed is the 

language translation to improve usability of products [5].  

In the early days of cross cultural design, designers may try to customize their products by changing the 

language on a product interface [6], or date and time formats [7]. While this may be simple, customers may 

expect something more than that. A product which does not match the user’s expectations may not be successful 

in the long term. Users come with their own mental models; and the designers often have their own mental 

models when developing products. A mismatch often occurs with designer’s mental models and the user’s 

mental model; thereby causing problems when users interact with products. Delving deeper into user’s mental 

model, it is a general fact that users often come with their own mental models; and their mental models are 

shaped by their surrounding environment and people. The environment and people often have a significant 

influence on the attitudes, beliefs and the practices of users. In other words, culture plays an important role in 

shaping user’s mental models. Hoft [8] stated that there can be no doubts that culture plays an important role in 

the interaction between users and products. In order to understand user’s mental models, their cultural 

background has to be understood as well. 

Bearing this in mind, researchers from human computer interaction [HCI] have started to embark on the 

task of designing interfaces for a cross cultural audience[9,10,11]. Previous researches on cross cultural 

interface designs were focused on the application of established theoretical frameworks of cross cultural 

comparisons, such as Hall, Hofstede, Trompenaars [2,3,4]. The field of human computer interaction and mobile 

phone designs frequently utilizes the model from Hofstede. Examples are Choi et al, Jhangiani, and Marcus 

[10,12, 11,13].There was a need to determine whether the cross cultural models either from Hofstede, Hall or 

Trompenaars were appropriate for the purpose of cross cultural product design for Malaysian users. 

Cross cultural models offer a feasible way of comparing different cultures, as well as offering a robust 

framework for understanding a wide variety of cultures stemming from countries all over the world. Since the 

cultural models offered by Hall, Trompenaars and Hofstede have been widely applied in business contexts, the 

models have proved themselves, in distinguishing one culture from another. However, in the context of product 

design, cross cultural models have yet to prove their effectiveness.  Previous studies from  Choi et al, Jhangiani, 

and Marcus  had applied the Hofstede’s model with limited success[12,11, 13]. Hofstede’s model was mainly 

used in the context of designing cross cultural interfaces for websites and mobile phones [10,12, 13]. Each 

researcher in the past has interpreted the Hofstede’s model according to their study context. Therefore, there is a 

need to determine the reliability and validity of cross cultural models used in a product design context before a 

research is conducted. 

 

Quantitative Cross Cultural Product Design Survey Instrument: 

In order to develop an effective cross cultural product design survey instrument, relevant variables need to 

be chosen. The most challenging issue would be the selection of the suitable cross cultural variables. Although 

in the past, the Hofstede’s model has been used extensively for the design of websites and mobile phones for 

cross cultural audience; their external validity remains to be questionable, as Hofstede’s model, along with the 

other cross cultural models from Trompenaars and Hall were primarily developed for the purpose of 

international business communications. Lee on the other hand, has developed a cross cultural product design 

instrument to evaluate a microwave oven interface design for Japanese and Korean users [Lee,14]. Compared to 

the original cross cultural models proposed by Hofstede, Hall and Trompenaars, the model proposed by Lee [14] 

seems to encompass the relevant variables for cross cultural product design. Lee [14] had reviewed various cross 

cultural models and listed eight cross cultural variables, namely, sequentialism versus synchronism, past, present 

and future oriented,  conception of nature, adherence to rules, individualism versus collectivism, achievement 

versus ascription, specific versus diffuse, and expression of emotion.  All the variables chosen by Lee came 

from Trompenaars and Hofstede’s models [14].Relevant questions were then generated by [14] for each of the 
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proposed cultural variables as listed in Figure 1. A quantitative, cross cultural product design instrument 

proposed by could be a promising tool for designers [14], however the reliability and suitability of the tool needs 

to be ascertained. 

 

Methods: 

In order to determine the suitability and reliability of the survey instrument proposed by Lee [14],  a pilot 

study was conducted, involving 36 undergraduate students from a Malaysian public university [n=36] ranging 

from 18 to 30 years old who took part in answering the survey. The respondents were selected based on 

convenience sampling. However, since this is pilot study to determine the reliability of the cross cultural design 

survey instrument the usage of undergraduate students was deemed to be suitable. The questionnaire took 

approximately 15-20 minutes to complete. In order to avoid any confusion, the researcher read the question one 

by one to the respondents and the respondents answered accordingly in their survey. Questions were answered 

on a 7 point scale, with one [strongly disagree] to seven [strongly agree]. Cronbach’s Alpha analysis and 

Kolmogrov Smirnov test were done using SPSS version 16. The list of survey questions are listed in Table 1, 

which were taken directly from Lee’s work. 

 
Table 1: Cross Cultural Product Design Questions 

Sequentialism vs Synchronism [SS] 

SS1. I like using products with multiple functions compared with products with a single function. 

SS2. I tend not to do other things while I am using a product 
SS3. I just try to learn the functions of a new product rather than read the user’s manual 

SS4. I would prefer to access information directly by selecting a list of many options rather than taking several steps through 
menus with limited options. 

 

Past, Present and Future Oriented [PF] 

PF1. I would keep an old product for its retrospective value even its function has become outdated rather than throw it away. 
PF2. I am inclined to wait for a new product [even it takes some time] rather than buy the product currently available. 

Conception of nature [IE] 

IE1. I would rather customize a standard product to suit my own needs 

IE2. I think that a product is not something to be controlled, but regard it as my counterpart, something to interact with. 
IE3. If I fail to perform a function when using a product, I blame it on my clumsiness rather than bad product design. 

IE4. Even though I have difficulty performing a function of the product, I never give up and try to execute the function as long as 

time permits. 
 

Individualism vs Collectivism [IC] 

IC1. Before buying a new product, I would first like to seek for my friends’ advices. 

IC2. I don’t feel good if I see that other people have exactly the same style of product as mine. 
IC3. If my friend incorrectly uses a function of a product I have, I feel responsible for his or her failure. 

 

Achievement vs Ascription [AA] 

AA1. I would rather not buy a higher grade of product than the one my boss has, even if I can afford it. 
AA2. I believe that a well known product, with a worldwide brand there must have better functional quality than a lesser known 

brand. 

AA3. I don’t care that the style of my product looks childish as long as I like it. 

Specific vs Diffuse [SD] 

SD1. I like products with a digital display rather than a graphic display because digital displays are more accurate. 

SD2. When buying a new product I would like its appearance to match with existing products as a first priority even its individual 

quality is somewhat inferior. 
SD3. Even though I want to learn a specific function, I would like to understand all the functions of the product first. 

 

Expression of Emotion [EE] 

EE1. If I experience any problems using a product, I react to this seriously [call company, write complaint letters, etc] 
EE2. I feel embarrassed when the product generates a “beep” warning sound in public if I made a mistake. 

EE3. I would like to convey my emotions or feelings to others, as much as possible, through the design of the product I selected. 

 

 

RESULTS AND DISCUSSION 

 

The result shows that the overall value for Cronbach’s Alpha was very low (refer to Table 2), and nowhere 

the threshold for internal reliability of 0.70. Further analysis was made to determine the Cronbach Alpha values 

for each scale in the survey. From Table 3 and 4, the values of Cronbach’s Alpha for every cultural dimension 

were in the region of -0.135-0.499. This range of values indicates inconsistencies in the reliability values for 

each scale in the survey instrument. Cronbach’s Alpha’s values should be at least 0.7 and above to indicate high 

internal consistency and reliability [15]. Several plausible reasons for the low Cronbach Alpha values are 

discussed below. 

High internal consistency in questionnaires requires the items to be uni-dimensional. Tavakol and Dennick 

[16] stated that the concept of uni-dimensionality refers to whether a set of items in a survey is measuring a 
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single construct or not. A highly inter-related set of items in a survey would give Cronbach’s Alpha values 

higher than 0.7 [15]. In order to establish a survey’s validity and reliability, the survey’s internal consistency has 

to be high. In the case of the above study, the overall Cronbach’s Alpha was very low [0.387], indicating low 

internal consistency, and therefore the items in each of the scales were clearly multi-dimensional. Naturally, 

each dimension should reflect one particular concept or construct, therefore the responses would indicate the 

questions are indeed measuring that particular construct. In Trompenaar’s questionnaire, each dimension was 

intended to indicate a particular person’s cultural profile. For example, the “Specific vs Diffuse” dimension 

intends to indicate whether that person is “Specific” or “Diffuse” in orientation. Therefore it would be 

reasonable for the Cronbach alpha values to be very low, indicating poor internal consistency. 

 
Table 2: Overall Cronbach’s Alpha for Cross Cultural Product Design Survey Instrument 

Number of Questions [N] Cronbach’s Alpha 

23 0.387 

 
Table 3: Cronbach Alpha values for each cultural dimension Part 1 

Cultural Dimensions Cronbach’s 

Alpha 

Sequentialism vs Synchronism  
I like using products with multiple functions compared with products with a single function. 

I tend not to do other things while I am using a product 

I just try to learn the functions of a new product rather than read the user’s manual 
I would prefer to access information directly by selecting a list of many options rather than taking several steps 

through menus with limited options. 

 
 

 

0.392 

Past, Present and Future Oriented  
I would keep an old product for its retrospective value even its function has become outdated rather than throw it 

away. 

I am inclined to wait for a new product [even it takes some time] rather than buy the product currently available. 

 
 

0.018 

Conception of nature [internal vs external]  
I would rather customize a standard product to suit my own needs 

I think that a product is not something to be controlled, but regard it as my counterpart, something to interact with. 

If I fail to perform a function when using a product, I blame it on my clumsiness rather than bad product design. 
Even though I have difficulty performing a function of the product, I never give up and try to execute the function as 

long as time permits. 

 
 

 

-0.135 

 
Table 4: Cronbach Alpha values for each cultural dimension Part 2 

Cultural Dimensions Cronbach’s 

Alpha 

Individualism vs Collectivism  
Before buying a new product, I would first like to seek for my friends’ advices. 

I don’t feel good if I see that other people have exactly the same style of product as mine. 

If my friend incorrectly uses a function of a product I have, I feel responsible for his or her failure. 

 
 

0.006 

Achievement vs Ascription  
I would rather not buy a higher grade of product than the one my boss has, even if I can afford it. 

I believe that a well known product, with a worldwide brand there must have better functional quality than a lesser 

known brand. 
I don’t care that the style of my product looks childish as long as I like it. 

 
 

 

0.170 

Specific vs Diffuse  

I like products with a digital display rather than a graphic display because digital displays are more accurate. 
When buying a new product I would like its appearance to match with existing products as a first priority even its 

individual quality is somewhat inferior. 

Even though I want to learn a specific function, I would like to understand all the functions of the product first. 

 

 
 

0.499 

Expression of Emotion  

If I experience any problems using a product, I react to this seriously [call company, write complaint letters, etc] 

I feel embarrassed when the product generates a “beep” warning sound in public if I made a mistake. 
I would like to convey my emotions or feelings to others, as much as possible, through the design of the product I 

selected. 

 

 

 
0.446 

 

Referring to the original cultural dimension study conducted by Trompenaars [4], the values of Cronbach’s 

Alpha for the original set of cultural dimensions are shown in Table 5 below: 

 
Table 5: Cronbach Alpha values from Trompenaars [4] 

Cultural Dimensions Cronbach’s Alpha values 

Universalism Particularism 0.71 

Individualism – Collectivism 0.73 

Specific – Diffuse 0.63 

Neutral – Affective 0.75 

Achievement – Ascription 0.64 

Internal - External 0.71 

 

Trompenaar’s original set of cultural dimensions did not give high values of internal consistency, even 
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though the values ranged between 0.6 to 0.75. It was initially expected that the reliability would closely match 

the Cronbach’s Alpha values from Trompenaar’s study (refer to Table 5) but the results from this study 

indicated the otherwise. 

 
Table 6: Kolmogorov Smirnov values 

Cultural 

Dimension 

Kolmogorov-

Smirnov 

Cultural 

Dimension Kolmogorov-Smirnov 

Cultural 

Dimension Kolmogorov-Smirnov 

Test 

Statistic 

P 

Values 

Test 

Statistic P Values 

Test 

Statistic P Values 

ss1 0.284 0.000 pf1 0.224 0.000 ie1 0.234 0.000 

ss2 0.332 0.000 pf2 0.111 0.200 ie2 0.194 0.001 

ss3 0.202 0.001 

  

ie3 0.195 0.001 

ss4 0.199 0.001 ie4 0.257 0.000 

idv1 0.183 0.004 aa1 0.203 0.001 sd1 0.157 0.025 

idv2 0.262 0.000 aa2 0.187 0.003 sd2 0.196 0.001 

idv3 0.275 0.000 aa3 0.194 0.001 sd3 0.182 0.004 

ee1 0.165 0.015 
      ee2 0.275 0.000 
      ee3 0.203 0.001 
       

According to Zumbo [17], Cronbach’s alpha requires an assumption of normality. In addition, it also 

measures consistency and homogeneity. Homogeneity as defined by Green, Gulliksen and Lord et al refers to 

uni-dimensionality, which is a measure of how the items in a single construct inter-relate with each other 

[18,19,20]. In the above study, the assumption of normality was violated. Kolmogorov-Smirnov test was 

performed and it showed that all of the items in the survey instrument above violated the assumption of 

normality. Almost all of the P values from the Kolmogorov-Smirnov test for each one of the survey instrument 

items are below 0.05, indicating a non-normal distribution of data [Table 6]. Thus, this would also explain why 

the Cronbach Alpha values were very low in this study. The concept of culture itself may need to be carefully 

defined when it comes to product and interface design. Results from the past studies [10,11,12,13] indicated 

mixed success when it comes to applying cross cultural models in interface design. No generalizations can be 

made from the previous studies as no evidence of reliability and validity were shown by the previous 

researchers. Each one of the previous researchers made their own interpretation of how the cross cultural models 

were to be applied in the context of their own study. Hence, until now there isn’t a universal cross cultural 

model that can be safely applied for product designs. Even though the cross cultural models from Hofstede and 

Trompenaars were developed based on large samples of respondents, coming from countries all over the world, 

the models were developed primarily in the context of international business communications. The respondents 

from Trompenaar’s study for example were middle managers in organizations; while Hofstede’s respondents 

were from employees from a large multinational organization. Despite the fact that Hofstede’s and 

Trompenaar’s cultural dimensions may be conceptualized into a set of questions, there has yet to be a valid 

proof that those cultural dimensions are indeed appropriate for the purpose of cross cultural product design. 

 

Conclusion: 

The study set out to examine the reliability of a newly developed cross cultural product design survey 

instrument developed [14]. Seven cultural dimensions from Hofstede and Trompenaar’s were chosen and 

translated into questions related to product design.The overall Cronbach Alpha value for the cross cultural 

survey instrument was 0.387, which was a very low value for internal reliability. Kolmogrov Smirnov test 

indicated non-normal data distribution, which further explains why the Cronbach Alpha values for the survey 

instrument were very low. Therefore, cross cultural product design research needs alternative methods, such as 

ethnography and interviews in order to understand users from different cultures. Quantitative metrics have yet to 

prove themselves when it comes to cross cultural product design research. 
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