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Abstract 
This paper discusses issues related to the design of 

culturally appropriate web user interfaces in the age of 

globalization. A research study that focuses on the 

identification and rating of the visual web interface 

design elements that act as “cultural markers” or “cultural 

attractors” is discussed. A new approach to user interface 

development that utilizes a cultural interface prototyping 

tool is presented. The tool is making use of the repository 

of cultural elements that is being populated with cultural 

data collected on a large number of country specific 

websites. A web crawling technology that collects data on 

verifiable culture specific web page design elements is 

discussed. The cultural user interface prototyping tool 

could potentially save time and money, which is currently 

being spent by Web applications development teams on 

the preliminary international interface design that is 

frequently rejected by the local users as culturally 

inappropriate. 
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1. Introduction 
 

We are all beginning to appreciate that the world is 

rapidly becoming a global marketplace. This is especially 

true for Web-based applications and services that could 

be accessed globally. Globalization in this case affects 

most computer-mediated communication and, in 

particular, user interface design for the Internet, including 

e-business and e-learning applications. In this new global 

economy, as noted by Barber and Badre [1]: “As a 

consequence of existing international WWW users and in 

anticipation of potential users, usability takes on an 

immediate and relevant cultural context”.  This broadens 

the research area of internationalization and localization. 

Internationalization is the process of designing an 

application so that it can be adapted to various languages 

and regions without engineering changes. Localization 

refers to “the process of adapting a product to a specific 

international language or culture so that it seems natural 

to that particular region, which includes translation, but 

goes much farther. True localization considers language, 

culture, customs, technical and other characteristics of the 

target locale. While it frequently involves changes to the 

software’s writing system, it may also change the 

keyboard usage, fonts, date, time and monetary formats. 

Graphics, colors and sound effects also need to be 

culturally appropriate”[2].     

 

2. Cultural Interface Design 
 

The importance of culturally appropriate interface design 

for Web-based e-business and e-government applications 

is emphasized by many researchers [3], [4], [5], [6], [7], 

[8]. Specifically, it is noted that the “culturability” [1], a 

combination of culture and usability in Web design, 

directly impacts on the user’s perception of credibility 

and trustworthiness of websites [6], [9], [10]. A culturally 

sensitive e-commerce framework developed by Sudweeks 

and Simoff [11] is listing cultural appeal as one of the 

four important factors impacting on sustainability of e-

Commerce activity, along with economic appeal, usability 

and general attitude towards e-commerce, thus reflecting 

the importance of cultural factors in e-commerce 

applications. 

 

The important role of culture in user interface acceptance 

is emphasized by a number of researchers [12], [13], [14] 

and [4] where the authors claim that there are significant 

cultural differences between user acceptances of 

interfaces for different cultural groups.  

 



There is a growing body of evidence that supports the 

importance of culturally appropriate design for e-learning 

applications [15], [16], [17], [18], [19]. This is not 

surprising, considering the influence of user interface 

design on the usability, accessibility and acceptability of 

software. “Usability is the measure of the quality of user’s 

experience when interacting with a product or system” 

[20]. It includes factors such as ease of learning, 

efficiency of use, memorability, error frequency and 

severity, and subjective satisfaction. Thus, applying 

culturability design principles in the design process of e-

learning materials is an important factor to consider.  

 

3. Cultural “Look And Feel” Elements 
 

For the purpose of identifying the elements that define 

cultural user interface (CUI) design, it would be 

appropriate now to review the previous research work 

related to the cultural web design. Fitzgerald [21] wrote a 

comprehensive overview of issues related to cross-

cultural web design. In his paper, Fitzgerald presents a 

thorough review of the models developed by researchers 

for managing the “subjective” aspects of cross-cultural 

web design. The most important of these models are 

cultural dimension (n-factor) models [22], [23], [24], and 

[25], cultural marker models by Badre [1] and cultural 

attractors by Smith et al. [8].  
 

Cultural dimensions models attempt to measure and 

compare different cultures, using a number of cultural 

factors. The number of factors varies from a four-factor 

model by Hall [22], to five-factor model by Hofstede 

[23], a seven-factor model by Trompenaars [24], and a 

nine-factor model by Khaslavsky [25], which combines 

Hall’s, Hofstede’s and Trompenaars’ models.        The 

most cited cultural factor model is Hofstede’s model [23]. 

This cultural model contains five factors including: Power 

distance; Uncertainty avoidance; Masculinity vs. 

Femininity; Individualism vs. Collectivism; Time 

orientation (orientation to past, present and future). To 

date, several empirical research studies were conducted in 

order to evaluate the influence of these five cultural 

factors on human performance and user acceptance, 

including studies by Ford and Gelderblom [26] and Sun 

[4]. Based on this model, cultural interface design 

guidelines were produced by Sheridan [27] and Marcus 

[28]. Ford and Gelderblom [26] did not find a strong 

correlation between human performance in groups of 

users differing in four of the five factors. In addition to 

this, work of Del Galdo and Nielsen [5] and Fernandes 

[29] has shown that it is difficult, if not impossible to 

translate these models, designed for the business arena, 

into user interface designs for particular cultures. It is 

worth mentioning that Hofstede [23] conducted his 

studies almost 20 years ago, using a large group of global 

IBM employees, thus limiting the results to a particular 

time and a particular “slice” of the local population [30]. 

Badre [13] in his work defines “cultural markers”: 

“Cultural markers are interface design elements and 

features that are prevalent, and possibly preferred, within 

a particular cultural group”.  In his work, Badre [13] 

provides a detailed list of cultural markers corresponding 

to web design elements such as color, spatial 

organization, fonts, shapes, icons, metaphors, geography, 

language, flags, sounds, motion, preferences for text vs. 

graphics, directionality of how language is written (left to 

right vs. right to left), help features and navigation tools. 

Empirical studies focused on evaluating the influence of 

cultural markers on user performance and acceptance of 

websites, indeed, found some evidence of user preference 

for websites with cultural markers from their own cultures 

[13], improved performance for users on their local sites 

[14], or some cultural differences (especially in the usage 

of certain cultural markers) between websites for different 

countries, such as UK and Korea [31].  In general, it 

appears that the cultural markers approach is the one that 

is easier to “map” directly into culturally appropriate 

design elements, for a website. Smith et al. [8], in their 

work, define cultural design elements as “cultural 

attractors”, and list a number of them: colors, color 

combinations, banner adverts, trust signs, use of 

metaphor, language cues and navigation controls. In turn, 

Sun [4], in his pilot study, focuses on only four major 

categories of cultural markers: language, visuals, colors 

and page layout, and evaluates these categories for nine 

commercial websites (Adobe and IBM Lotus software).  

 

In spite of the wealth of information available, on the 

issues related to designing international user interfaces, it 

is not easy for Web designers and developers to acquire a 

deep cross-cultural understanding of cultural user 

interface (CUI) design. There are a number of existing 

cultural models and theories, described earlier in this 

paper, which can be used to develop a set of broad cross-

cultural guidelines, similar to ones developed by Marcus 

[28]. However, this approach results in a mostly 

theoretical model of cross-cultural design, while the 

practical website development approach requires effective 

prototyping.  

 

4. CUI Design Tools 

 

According to Smith et al. [8], currently there is a lack of 

supporting tools that can facilitate the practical culturally 

appropriate website development process. The need for 

the development of global user interface, and information 

design tools is echoed by Ackerman [32], who envisions 

the future where designers will have a set of tools: design 

templates and libraries of images that will help them in 

designing culturally appropriate Web user interfaces. 

Smith et al. [8] also express the need for research studies 

that will allow software localization companies and others 

to create “reusable libraries”, aiding in more efficient 

website localization, by providing reusable “building 

blocks” specific to particular cultures.  



 

4.1  Rapid prototyping for interface design 
 

This section of the paper describes functional 

requirements for a cultural interface design and 

prototyping tool that, we believe, could potentially 

address the practical needs of web designers; a tool that 

utilizes reusable design elements for efficient website 

localization. We envision that this rapid prototyping tool 

would be especially useful for SMEs that want to develop 

e-business applications for international markets, but 

frequently do not have in-house localization expertise and 

are lacking the financial resources for hiring a 

professional localization company [3]. The rapid 

prototyping tool for the cultural user interface 

development would be of great interest to developers of 

technology-based training materials for the international 

learners community, since e-learning industry, especially 

in Canada, mostly consists of SMEs, or small, university-

based, e-learning development teams.  

 

The idea, of the cultural interface design prototyping tool, 

was born as a result of previous research efforts by the 

authors of this paper. During the past three years, one of 

the authors conducted a research study that investigated 

what could be done to improve the overall visual quality 

and learning impact of educational multimedia 

courseware [33]. Within this study, it was found that there 

is a widespread lack of visual literacy among educational 

courseware developers, and in particular a lack of training 

in the art of visual presentation among instructional 

designers, who lead the courseware development teams.  

 

As a possible method for overcoming this problem, it was 

proposed to have a stand-alone “look and feel” software 

advisor tool aiding the development team leaders. This 

tool would assist in the creation of professional and 

effective presentation models that could be discussed in 

initial meetings with clients [34].  Similar to this, the 

advisor tool will assist in speeding up the development 

process, ensuring the cultural “appeal” of technology-

based learning materials produced for the global market, 

and, as a result, may lead to improved learner acceptance 

and satisfaction with the learning product. 

 

4.2 CUI design steps 
 

The cultural “look and feel” advisor tool would lead the 

developer through a set of steps, in order to generate the 

“look and feel” of the cultural user interface, including 

the general design steps such as color and style selection, 

choosing the appropriate layout, graphics, typography, 

etc. [35]. The choice of design elements for the website 

should be partly based on general cultural preferences 

specific for a particular country (region), as well as, on 

the particular cultural preferences for website design. For 

example, the choices of color combinations presented to 

the user could be partially based on the existing 

international color combinations such as the one 

developed by Cabarga [36], or Kobayashi Ltd. in Japan 

[37].  However, many of these culturally appropriate 

color combinations are dated and were originally 

designed for print materials. In order to verify the 

appropriateness of these color combinations for website 

design, it is necessary to conduct a “cultural audit” of 

websites from different countries, to gather current 

information on the colors and color combinations used by 

particular cultures. Other culture-specific website design 

preferences such as layout, graphics and typography can 

be also verified by conducting a “cultural audit”.  

 

5. Cultural Web Spider 
 

As part of our ongoing project, in order to produce the 

cultural user interface templates to be used by the rapid 

CUI prototyping tool, we are currently implementing an 

automated “cultural audit” of a large number of websites, 

from different countries. This is being achieved through 

the use of a Cultural Web Spider (Web crawler), designed 

to extract information on culture specific Web page 

design elements (cultural markers) from the HTML and 

CSS code of websites for a particular country domain (eg: 

.ca for Canada, .fr for France, .jp for Japan, etc.).  

 

The Cultural Web Spider (CWS) is utilizing Google APIs 

Web services [38] to search for particular cultural 

markers on web pages for top ranked websites for a 

particular country domain. With the Google Web APIs 

service, software developers can query more than 8 

billion web pages in the Google index directly from their 

own computer programs. In addition, Google API allows 

restricting the search to country domain websites written 

in a particular language. In this way, for example, the 

automated “cultural audit” for top ranked Russian domain 

websites (.ru) could be limited to sites written in Russian, 

thus assuring reliability of study results.  Language 

restriction also provides an opportunity to conduct 

separate audits for culture-specific websites in countries 

with several official languages in use, for example the 

cultural audit on a number of top-ranked Canadian 

websites in Google index will be conducted for French 

and English web pages separately. 

 

A CWS tool is a Web carnivore: an “intelligent Web 

search agent that takes as input a specialized information 

need and returns as output search results that satisfy the 

information need” [39]. Lately, the Google API has 

enabled rapid development and easy maintenance of a 

wide range of intelligent carnivores for efficient 

information gathering on the Web [40]. We believe that 

the utilization of a Web carnivore for cultural information 

gathering should provide data that is more representative 

of a particular country’s cultural preferences since the 

Crawler is searching top-ranked (the most popular) pages 

in Google index for a particular country and language. 



 

Search results produced by the CWS tool for a particular 

country domain are stored in the country database and 

then analyzed for country-specific cultural marker usage 

patterns. For example, a recent search was conducted for 

a page and table background color information on 900 

top-ranked websites in Google index for Italy (.it 

domain). This search was restricted to pages written in 

Italian. The results of the search were stored in the 

database and visualized using the CWS visualization tool 

developed at NRC. The results are presented in Figure 1.  

The CWS Visualization tool makes it easier to analyze the 

search results for color combination preferences and 

create Web color palette for a particular country. 

 

Cultural markers “harvested” by the CWS tool include 

color combinations, layout, graphics, fonts and 

multimedia elements on web pages. Clearly, not all 

cultural markers could be automatically collected. By 

their nature, some cultural markers, especially those 

related to images, such as icons, flags, pictures related to 

geography, shape and architecture require involvement of 

human evaluators.  There are some automatic image 

classification tools [41], [42] that in the future could be 

utilized in our project to identify high level details on the 

images used on the country-specific website such as 

colors, shapes and faces.  

 

 
 

Figure 1.  CWS color visualization tool: Page and Table 

background colors for Italy.  

 

It is important to underline the fact that there are other 

limits imposed by the nature of the automated Web 

“harvesting” process. For example, it would be difficult, 

if not impossible to automatically extract meaningful 

cultural information from the IBM corporate localized 

websites [35]. In this case, to maintain corporate brand 

identity, IBM designers kept the same colors and layout 

for all localized websites, with the only difference being 

images posted on these websites.  

 

 6. Conclusions  

 
Research shows that, in the global software development 

market, only careful consideration of local users’ needs 

will achieve long lasting success and client satisfaction 

with the cultural “look and feel” of the final product. 

This, in turn, impacts on the success of global e-business 

and e-learning enterprises.  Presently there is a large 

number of existing cultural models for cross-cultural 

communications. Some of them are translated in to broad 

guidelines for cross-cultural user interface design [27], 

[28], while other guidelines are currently being developed 

[4].  

 

However, there is a lack of tools that can assist Web 

developers in creating a first draft of a cultural user 

interface, for a particular locale, that is verifiably 

culturally appropriate. In addition to this, there is a lack 

of tools that enable productive discussions of the 

prototype cultural user interface with the client, who 

might not be familiar with the cultural models and design 

guidelines of the market they are requesting the software 

for.    

 

In view of this, the authors propose a new approach to 

cultural user interface development that utilizes a cultural 

“look and feel” prototyping tool that will be developed 

based on the results of our research study that utilizes 

semi-automated search and analysis of a large number of 

websites for particular locales. This study will result in 

the databank of cultural information forming the basis of 

Culture Specific Web design templates for the cultural 

interface design prototyping tool. This tool is envisioned 

as an advisor tool that can aid Web development teams in 

the quick production of the first draft of the cultural “look 

and feel” design. Additionally this tool could be used in 

meetings with clients, in order to effectively identify the 

client’s preferences for the product interface design, 

while at the same time permitting only those changes 

requested by the client that are also culturally appropriate.  
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