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Abstract

With the booming Chinese economy, designing e-Commerce user interfaces that are targeted specifically to the Chinese population has received more and more attention. There are drastic differences between Chinese and Western in terms of language, cognitive styles, and cultures. However how to apply the knowledge of the differences into detailed product design is not sufficiently explored. This paper provides an overview of the unique characteristics of the Chinese in relation to the American, and discusses further the implication of these differences on user interface design. This is especially beneficial for US-based Internet companies to expand their business into the Chinese marketplace. 
1 Introduction
Designing user interface for the Chinese population can be very challenging for US based web sites, due to the drastic difference in language and other cultural aspects. A Web site which worked perfectly in the US may suffer a number of usability issues when it is translated into Chinese. For instance, the pages may not display correctly, because of the special requirements in correctly displaying Chinese characters. A form may work differently due to the dual modes in Chinese input. Also, some times, the content structure and presentation do not fit into the convention or social norm of the Chinese market. This paper discusses research findings in differences between China and the US, and their corresponding design considerations.

2 Comparison of American and Chinese Users
There are about 1.3 billion Chinese-speaking people worldwide. In terms of economy and Internet usage, China is also one of the fastest growing countries in the world. According to data published by the China Internet Network Information Center, the total Internet users in China reached 87 million by June 2004, and became the world’s second largest Internet user group. HCI researchers around the world have conducted numerous researches on language, cognitive style, and culture difference between Chinese-speaking and English-speaking users.
2.1 Drastic Language Differences

Language differences have a profound influence on the style and ability of human information processing. The most apparent differences between English and Chinese languages lie in their character shapes and pronunciations. English is an alphabetic language in which the graphic unit represents phonemes. Chinese characters are based on hieroglyph, and the rectangular graphical units represent a morpheme. English characters are almost always presented sequentially to form meaningful words, while Chinese characters can be arranged either horizontally or vertically in printed books.  Two basic formats of written Chinese exist, simplified and traditional Chinese. The double-byte Chinese characters not only require special coding for programming, but also have some special implications for human computer interaction.

2.1.1 Reading

Written English consists of word strings that differ in form, in height, and in length, whereas written Chinese consists of characters constructed from strokes in a uniformly square-shaped area. Language appearance affects users’ eye movement habits. It has been found that Chinese readers do not make longer eye movements to cover more text in succeeding fixations and that their saccades are smaller than those of English readers (Peng et. al. 1983, Sun et. al. 1985). Absence of specific space marking to indicate multi-character word boundaries may account for this phenomenon. 

In general, written Chinese is visually more complex and spatially denser than written English. The complexity and density of the Chinese characters imposed special requirements on font color, size, and spacing. It was discovered that none of the major Chinese portal sites used the browser’s default color for hyperlinks. All the major portal sites used a customized darker color as the link color. Apparently the browser was optimized for English reading but not for Chinese. Designers of web sites in Chinese have to select the appropriate font color, size, and spacing carefully to ensure the optimal reading experience.
The complexity and density of written Chinese imposes a higher perceptual load on users. Lie (2003) compared English and Chinese menu selection. It was discovered that participants using a Chinese menu learned the locations of menu items to a less extent, compared with the participant using an equivalent English menu.  Two factors contributed to differences. First the varying word shapes of written English act as contextual cues that facilitate location learning. The unvarying word shapes of written Chinese provide little or no such facilitation. Secondly, comparing to written English, the complexity and density of written Chinese imposes a higher perceptual load, which uses more attention capacity and restrains location learning. 

The orientation of Chinese text also contributed to the performance patterns for the Chinese users in processing information in different directions. One study (Dong and Salvendy, 1999) found that Chinese users have different performance patterns with menu layouts than American users. In the study, Chinese users had superior performance when the Chinese menu layout is vertical rather than horizontal. However, horizontal layout resulted in better performance than vertical layout when both Chinese and American use English menus.
2.1.2 Text Input
The standard Chinese character sets includes about 20,000 characters. The extended set which includes names, scientific terms, etc., totals 50,000 characters. The minimum set for everyday communication requires about 3000 characters. Text input is a significant challenge for Chinese computer users (Sacher, 1998). The main input methods for Chinese include keyboard, handwriting device, and speech. 
Inputting Chinese characters with keyboard devices designed for Western languages is not an easy task to learn or to use. The two main keyboard input methods are “Pinyin” and “Wubi”. Pinyin is a phonetic system developed in Mainland China to represent Chinese characters in Western alphabets. The pronunciation of Chinese has four common tones. The Roman characters combined with a tone marker are used to record the sound of a Chinese character. When Pinyin is used on a keyboard, the tone is not entered. Typing in a Pinyin brings up a list of Chinese characters that share the same pronunciation with different tones. There can be up to 60 different characters that sound similar. The user then has to pick the right characters from the list. The input process is considered slow.

Wubi stands for five stroke input method. Wubi maps major components of Chinese characters into Roman letters. The Chinese character components are inputted in the order in which they would be written by hand. In order to ensure that extremely complex characters do not require an inordinate number of keystrokes, any character containing more than 4 components is entered by typing the first 3 components written, followed by the last. In this way, each character's data can be entered with only 4 keystrokes. In the event that the 4 letter representation of the character is not unique, one would type a digit to select the relevant character.  This method requires special training and practice. But it is extremely fast when used by an experienced user.
Handwriting device and speech recognition are more natural Chinese input methods, and thus are becoming more popular. New computer models even come with a writing pad as part of the keyboard. The challenge to handwriting device is the large variety of writing styles. Most Chinese write cursively. In cursive writing, multiple strokes are connected into a composition of loops. The challenge to Chinese speech recognition is that there are seven major and over 50 minor dialects in spoken Chinese. There are also some effort trying to combine writing and speaking as a universal input method (Sacher 1998).
Regardless of the input methods, the Chinese characters are saved in double-byte format in computer systems. Most input methods allow users to switch between full-angle and half-angle numbers and letters. When full-angle mode is used, the numbers and letters input are saved in double-byte format, while in half-angle mode the numbers and letters are saved in single-byte format. Double-byte Chinese punctuations also exist. The differences between double-byte and single-byte numbers, letters, and punctuations on screen are very small (Figure 1). Users are very likely to ignore the differences. This creates significant usability problems for number and time entry, and password creation if the computer system does not convert the double-byte numbers, letters, and punctuations to single-byte format. 
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Figure 1. Full-angle vs. half-angle number and letter, and Chinese Punctuations
Due to the complexity of the input methods in Chinese, it is recommended to avoid overloading Chinese users with lots of text input tasks. Also, the input forms should be designed to recognize both full-angle and half-angle input, especially when validating number and roman character contents.  

2.2 Cognitive Differences
Thousands of distinct Chinese characters need to be memorized, and extensive orthography training is essential to master reading and writing skills. Such training enables Chinese people to have better visual-form discrimination abilities than Americans (Hoosain 1986). Studies have demonstrated that some of the differences of cognitive styles and abilities may be related to language characteristics. 

Research in cognitive styles has indicated that the average American holds inferential-categorical style while the average Chinese holds the relational-contextual style (Chiu, 1972). People with inferential-categorical style tend to classify the stimuli according to their different functions and then focus on these components. People with relational-contextual style tend to understand and classify the stimuli according to their relationships. 
These cognitive differences between American and Chinese may due to the differences in education. Americans are encouraged to be creative, which tends to develop diversified behaviors. Chinese are educated to be obedient and may develop less differentiated functioning. 
It has been observed that Chinese people have lower verbal fluency, but better non-verbal skills, than Americans (Lynn et. al. 1988). This may also be related to an emphasis on listening rather than talking in the Chinese education.

The cognitive style differences have implications to interface design for the Chinese and the American population (Choong and Salvendy 1996). The research indicated that Chinese subjects performed better with thematically classified systems with concrete information representation than with functionally classified systems with abstract information representation. However, American subjects performed better with functional classified systems. The functional and thematic structures used in Choong and Salvendy’s study are shown in Figure 2. In addition, concrete representation of the contents results in better performance than abstract representation for the Chinese subjects. There appeared to be no significant difference for the American subjects in this aspect. Choong and Salvendy used pictorial building structure, floors, and doors as the concrete representation of a department store. Buttons with alphanumerical labels were used as the abstract representation.   
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Figure 2. Examples of Functional and Thematic Structures 
2.3 Culture Differences
Culture is the man-made part of the human environment. Hofstede (1997) called culture ‘software of the mind’, referring to a person’s patterns of thinking, feeling, and potential acting which were learned throughout their lifetime. Because culture is at least partly shared with people who live or lived within the same social environment, culture is always a collective phenomenon. Culture is leaned, not inherited. It derives from one’s social environment, not from one’s genes. Culture should be distinguished from human nature on one side, and from an individual’s personality on the other. 
Numerous researches are available in the area of cross-culture Human-Computer Interaction (Hofstede 1997, Marcus 2003, Nisbett et. al. 2001, Simon 2001). The best known and most widely used culture model is a five dimension model (Hofstede 1997): power distance, uncertainty avoidance, masculinity-femininity, individualism vs. collectivism, long-term time orientation. Hofstede rated 53 countries and regions on indices for each dimension, normalized to values of 0 to 100. The original study included Hong Kong and Taiwan. Mainland China was studied only for the long-term time orientation dimension. 
Power distance 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. Uncertainty avoidance is the extent to which members of a culture feel threatened by uncertain or unknown situations. Individualism pertains to societies in which the ties between individuals are loose; everyone is expected to look after himself or herself and his or her immediate family. Collectivism as Individualism’s opposite pertains to societies in which people from birth onwards are integrated into strong, cohesive in-groups, which throughout people’s lifetime continue to protect them in exchange for unquestioning loyalty. Long-term dimension is also called ‘Confucian dynamism’. China has a long term orientation where ‘persistence (perseverance), ordering relationships by status and observing this order, thrift and having a sense of shame’ are the dominant values. The values of perseverance and thrift are future oriented and more dynamic while the short-term values are more static, being past and present oriented. Masculinity pertains to societies in which social gender roles are clearly distinct; femininity pertains to societies in which social gender roles overlap.
Bassett (2004) compared Australian and Mainland China students in Australia and concluded that China has high power distance, high uncertainty avoidance, medium masculinity-femininity, high collectivism, and high long-term orientation (Table 1). In a separate study, Marcus (2000) studied the impact of culture dimensions on global user interface design.
Table 1. Culture Differences between American and Chinese
	
	Power Distance
	Uncertainty avoidance
	Individualism vs. collectivism
	Long-term vs. short-term orientation
	Masculinity-femininity

	USA
	40
	46
	91
	29
	62

	Hong Kong
	68
	29
	25
	96
	57

	Taiwan
	58
	69
	17
	87
	45

	China
	80
	30
	20
	118
	66


Based on these researches, four out of five dimensions has big gaps between American and Chinese. The implications of designing for Chinese population are summarized in Table 2.  
Table 2. Implications of Designing for Chinese Population

	
	USA
	China

	Power Distance
	· Prefer less-highly structured information 

· Less focused on expertise, authority, experts, certifications, official stamps, or logos
	· Users can handle highly structured information
· More focused on expertise, authority, experts, certifications, official stamps, or logos. For example, CEO’s picture on homepage

	Uncertainty avoidance
	· Navigation schemes intended to prevent users from becoming lost
· Simplicity, with clear metaphors, limited choices, and restricted amounts of data

· Attempts to reveal or forecast the results or implications of action before user act

· Help systems focus on reducing "user errors" 

· Redundant cues (color, typography, sound, etc.) to reduce ambiguity.
	· Less control of navigation. For example links open new windows
· Acceptance of wandering and risk. For example, large number of links on one page
· Help systems focus on understanding underlying concepts rather than narrow tasks 

· Coding of color, typography, and sound to maximize information (multiple links without redundant cueing)

	Individualism vs. Collectivism
	· Willing to provide personal information
· Motivation based on individualism

· Emphasis on truth

· Emphasis on what is new and unique
	· Protection of personal data differentiating the individual from the group

· Motivation in favor of group achievement

· Emphasis on relationships

· Emphasis on tradition and history

	Long-term vs. Short term Orientation
	· Content focused on truth and certainty of beliefs 
· Rules as a source of information and credibility 
· Desire for immediate results and achievement of goals
	· Content focused on practice and practical value 

· Relationships as a source of information and credibility 

· Patience in achieving results and goals 




3 Conclusion
Drastic differences between Chinese and Western exist in language, cognitive styles, and cultures. The knowledge of the differences can be used in guiding product design for Chinese. This paper provides an overview of the unique characteristics of the Chinese in relation to the American, and discusses further the implication of these differences on user interface design. These researches can be continued and expended to drive ultimate user experience for Chinese users. These efforts are especially beneficial for US-based Internet companies to expand their business into the Chinese marketplace. 
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