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Abstract. This paper discusses the importance of language and culture in the 
effective design and widespread acceptance of handheld devices in foreign 
markets. To this end, key challenges that usability experts and interaction de-
signers face while designing foreign language keypads for handheld devices are 
discussed and analyzed. The discussion presupposes English as the point of ref-
erence for design decisions but focuses on the challenges faced when consider-
ing foreign language devices. For the context of this paper, Arabic is cited as 
the ‘foreign’ language in the design of BlackBerry devices.   
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1   Introduction 

Handheld devices allow users to communicate while they are on the move, creating a 
world where “anywhere, anytime, and anyhow access is allowed for anybody” [6]. 
However, the potential of personal and ubiquitous computing promised by handheld 
devices has not been fully realized, especially for users in foreign markets [10]. This is 
due to the dominance of research and technology taking root in the Anglo-American 
world. Consequently, many handhelds continue to be designed using Anglo-American 
conventions and standards [19], [21]. The devices, therefore, designed for non-English 
markets are often removed from the culture in which they will be used, ignoring one of 
the fundamental aspects of product usability – context of use [9]. Further, users’ lan-
guage preferences and social context of use of the device are ignored while designing 
the devices. Reusing the context of use of one culture and expecting that it works for 
another is termed as the “deficit-driven” approach [11], [21].  

This paper suggests that following a “languacultural” approach, defined as the in-
terdependence of language and culture, when designing handhelds can improve for-
eign users’ experience with the devices [1]. The paper proposes that displaying the 
character set of the users’ native language on the keypad, instead of providing only 
software support for the native language, not only pays homage to the users’ culture 
but also motivates users to use the device (see [20]). However, there are several us-
ability challenges in designing handhelds [23] and they tend to increase when design-
ing for an international audience, which goes beyond a process of merely translating a 
product from one culture to another [13], [16].  In order to mitigate some of these 
challenges and to ensure that the languacultural approach is followed, cross-cultural 
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usability guidelines have to be developed.  One step towards framing these guidelines 
is to identify the usability challenges in designing keypads that can support languages 
other than English. This paper specifically explores the need for the languacultural 
approach in designing Arabic keypads for BlackBerry devices, a leading wireless 
handheld device solution [2]. The paper further proposes a design solution that ad-
dresses the usability challenges identified in this paper.   

2   Arabic Language and Culture: Background Research 

Focus of the paper is on the design of Arabic keypads due to the following three rea-
sons: 

• There is a growing market for handheld devices in countries where Arabic is spo-
ken. According to Madar Research, mobile phone market in the Arab world will 
comprise 109 million subscribers by end of 2008, reaching a penetration rate of 
about 32 percent [12].  

• There is a large part of the world’s population speaking Arabic. Arabic is the 6th 
most commonly spoken language in the world, with  approximately 206 million 
native speakers [5].  

• There are a number of other languages that are similar or share the same script with 
Arabic; these include languages such as Persian, Urdu, Kurdish, Hebrew that are 
similar to Arabic, with respect to the direction of text, right-to-left (RTL). How-
ever, it is not necessary that all design rules applicable to Arabic keypads will  
apply to these languages; rather, standards and guidelines used in the design on 
Arabic keypads may help in generating guidelines for these other languages.  

The paper also draws upon Hofstede’s research on cultural dimensions to under-
stand the Arab culture and how this understanding can be applied in designing effec-
tive handheld interfaces for this market [7], [14], [15]. Two of Hofstede’s cultural  
dimensions, Uncertainty Avoidance Index (UAI) and Individualism (IDV), bear  
relevance for this study and will be used to support the position of this paper. 

• UAI deals with a society's tolerance for uncertainty and ambiguity. The Arab world 
has a high UAI index, which indicates a low tolerance to accepting change and tak-
ing risks. This is in sharp contrast with the Western countries, which are tolerant of 
uncertainty and readily accept change [7]. Also, a high UAI index creates a rule-
oriented society for the Arab world, which places more importance on tradition 
than Western societies.  

• IDV versus its polar opposite, collectivism is the degree to which individuals are 
integrated into groups. Middle East has a low value for IDV, i.e., the society is 
collectivist, which is “manifested in a close long-term commitment to the member 
‘group’, that being a family, extended family, or extended relationships” [7].  On 
the other hand, Western society is individualistic, which is manifested in 
“individualistic attitude and loose relationships” [7].   

These distinctions in culture justify following the languacultural approach rather than 
a deficit-driven approach in order to penetrate and sustain the Arab handheld market. 
One consequence of the cultural distinction between the Western World and the Arab 
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World is the distinct perspective of the role of language in the two societies [24]. Arabic 
is not only a tool for transferring information, as English is in the Western World, but is 
also a social instrument used to affect people’s feelings through three socio-historic 
forces – art, religion, and nationalism [8], [25]. Since handheld technology is increas-
ingly changing the landscape of communication, we propose that by displaying the Ara-
bic characters on the handheld, the Arab users can have a more positive emotional ex-
perience with the device. Such an interface will emphasize Arab users’ beliefs of 
placing value in language, culture, and tradition [24], [25]. It, therefore, becomes impor-
tant to involve users who are proficient in Arabic in the design of Arabic keypads.   

3   Usability Evaluation: Methodology  

Multiple iterations of usability evaluation were conducted to get user feedback on the 
preliminary design of Arabic keypads. Recent Arabic immigrants to Canada were se-
lected to participate, as these users were the closest and most accessible representative 
users of a wider market for which the devices are destined.  

3.1   First Iteration: Methodology 

In an effort to fully embrace the culturally sensitive approach to usability evaluation  
[3], the method followed in the first iteration of the study was tailored to meet the col-
lectivist nature of Arabic society, as indicated by a low IDV value in Hofstede’s  
research [7]. A co-discovery learning method was used to simulate the collectivist na-
ture of the Arabic culture and better foster the solicitation of input from users [4]. 
This was in contrast to the traditional one-on-one interview sessions. A total of 6 Ara-
bic-speaking users were divided into 3 groups of 2 members each and were asked 
questions related to the Arabic language. They were also asked to provide their feed-
back on the challenges an Anglo culture would face in designing an Arabic keypad 
for a handheld. In addition to allowing users to think in conjunction with each other, 
users were also provided with cultural tools and implements such as the full Arabic 
character set. By allowing users to interact with individuals and other cultural tools, 
emphasis was placed on users’ environment, which helped in distributing and redes-
igning users’ social aspects of cognition [18], [22]. This also allowed users to benefit 
from the advantages of recognition over recall so that they could focus on other cog-
nitive tasks rather than remembering the Arabic characters [17].Users were also given 
the opportunity to co-design and modify existing designs. The session resulted in gen-
eration of previously unforeseen usability challenges, which were not obvious while 
following an ethnocentric approach to design. 

3.2   Second Iteration: Methodology 

The goal of this iteration was to address the usability challenges related to font and 
layout that were encountered in the first iteration. Mini-focus groups were conducted 
to gather user feedback. A total of 11 users, 3 groups of 3 users each and 1 group of 2 
users, participated in this iteration. The users were shown four variations of fonts and 
three different layouts of the Arabic keypad and were asked to select the keypad 
which they thought was the most representative of the Arabic keypad. The iteration 
resulted in selection of font for the Arabic keypad.  
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3.3   Third Iteration: Methodology 

The goal of the third iteration was to evaluate the proposed design, which addressed 
most of the usability challenges discovered in the first iteration. A traditional usability 
test was conducted to evaluate both the software and the hardware of the handheld. In 
total, 9 users individually completed several typing tasks. At the end of the session, 
one-on-one interviews were conducted to gather user feedback.  

4   Usability Evaluation: Results 

4.1   First Iteration: Results 

In the usability study, the participants were shown the following initial design of the 
Arabic keypad (See Fig 1). 

 

 

Fig. 1. Initial Arabic Keypad design (not to scale) 

The issues encountered during evaluation have been presented as usability chal-
lenges faced while designing Arabic keypads. 

1. Arabic character set: Majority of the participants mentioned that basic Arabic al-
phabets were missing from the initial design. This is because English character set 
has 26 alphabets whereas the Arabic character set has 28 alphabets (see Fig. 2). 
Usability Challenge 1 (UC 1):  How to accommodate the two extra alphabets on 
the keypad that was initially designed to accommodate 26 alphabets? 

2. Layout of Arabic characters: The participants commented that they were confused 
with the layout of the Arabic characters with respect to the English characters. The 
QWERTY layout is a tested method for inputting the English language on a com-
puter. However, there is no research indicating whether the QWERTY layout fully 
supports the Arabic language. It should be noted that the AZERTY and QWERTZ 
layout were designed to accommodate French and German languages respectively. 

     UC2: Is there an equivalent of QWERTY for the Arabic language, which is stan-
dardized and universal? 

     UC3: Provided that there is a QWERTY equivalent for Arabic, does Arabic lend it-
self to a QWERTY style layout, as it is more a sound-based language? 
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Fig. 2. Arabic consonants 
 
3. Typography: The participants were dissatisfied with the fonts used to represent 

Arabic characters and called it a “pointy slanted” font, which is not representative 
of the cursive Arabic writing that the users are accustomed to. For instance, the 
participants pointed out the difference in how the Arabic characters ج ,ح ,خ were 
actually written and the way they were represented on the keypad on the U, I, O 
keys respectively (see Fig. 1). Users also mentioned that the same font color for 
English and Arabic characters added to the difficulty in recognition and recall of 
Arabic characters. Further, Arabic has many characters, which to the untrained eye, 
could look very similar. The choice of fonts used and whether these fonts are itali-
cized in the design of the keypad could be critical. For example, there could be a 
confusion between the Arabic characters L (lām) and R (rā’), because lām should 
be straight, like and R should be slanted, like but with an unnecessary 7-
degree slant created by italicizing the two as in the initial keypad design, the con-
fusion becomes apparent. Also, the size for the character, , is smaller than the 

character, because it depends if it is written below the line or above the line. 
Moreover, unlike the English language, Arabic does not have any capital alphabets  

UC4: Which fonts would best enhance recognition and recall of characters on a 
smaller handheld keypad, preserving the integrity of the language in terms of de-
sign, script, and typography while respecting the handwritten conventions that 
mark the written form of a language? 

4. Variation in the alphabet depending upon its location in the word: Each Arabic al-
phabet can have four variations depending on where it appears in the word: iso-
lated, initial, middle, or final. Majority of the participants noticed that the initial 
keypad design did not consistently display all the alphabets based on where the al-
phabet is located in a word. For example, users commented that some alphabets 
were displayed in the initial form while others were displayed in the isolated form.  

UC5: Which form of the Arabic alphabet should be displayed on the keypad?  
5. Combination of characters: The Arabic keyboard provides users with some com-

bination characters, which are conjunction of two Arabic alphabets, to improve 
typing efficiency. Participants really liked that the combination character lām-alif, 
was available on the keypad, displayed on the “C” key (see Fig. 1). However, they 
also mentioned that these characters should not be made available at the expense of 
the basic alphabet.  

UC6: Should combination characters be displayed on the keypad? 
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6. Special characters and vowel diacritics: Arabic language supports various vowel 
diacritics, which, if used, can change the meaning of the word. Participants men-
tioned that some of the key symbols like hamza were missing on the keypad (see 
Fig. 2). They also recommended that it was not necessary to display all the vowel 
diacritics on the keypad, as they are rarely used (see Fig. 3a).   

UC7: How to support the important diacritical mark? 

  
              (a) Arabic vowel diacritics (b) Arabic Numerals 

Fig. 3. Arabic language symbols and numerals 

 
7. Punctuation symbols: The punctuation symbols in Arabic are written differently 

than in English. For example, a comma in English (,) is written differently in Ara-
bic (،). Participants mentioned that they did not expect Arabic punctuation symbols 
be displayed on the keypad.  

UC8: What is the ideal way to support Arabic punctuation symbols on the Arabic 
device?  

8. Hindu-Arabic numerals: The Arabic numerals are different from the English nu-
merals (See Fig. 3b). Participants were divided in their opinion about displaying 
Hindu-Arabic numerals on the keypad. 

UC9: Arabic mobile phones display English numerals. Should Arabic numerals be 
displayed on handhelds? Changing the numerals to Arabic on BlackBerry may not 
match users’ mental models 

9. Icons and Symbols:  Besides addressing textual components of the keypad, the is-
sue of icons and symbols needs to be addressed. For example, the use of the 
(◄Del), meaning delete, on the BlackBerry is understood by most users of the 
QWERTY keypad, but it may not be understood by a native Arabic speaker. Par-
ticipants also mentioned that the key, CAP is useless when in the Arabic mode. 
The “$” key does not have much significance in the Arab world. Other such keys 
are NUM, SPACE, and SYM. 

     UC10: What should be the rules surrounding the use of icons and symbols on 
handheld devices?  

4.2   Second Iteration: Results 

The first usability challenge addressed in this iteration was related to fonts (UC4). 
The following four font choices were given to users (see Fig. 4). All the participants 
in each group unanimously selected font choice 2 because it was representative of the 
cursive Arabic characters and writing.  
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(a) Arabic Keypad Font Choice 1 

 
(b) Arabic Keypad Font Choice 2 

  
     (c) Arabic Keypad Font Choice 3 

 
(d) Arabic Keypad Font Choice 4  

Fig. 4. Arabic keypad font choices secondary designs (not to scale) 

The next usability challenge addressed in this iteration was related to layout (UC2 
and UC 3). The users were shown the following three layouts for the Arabic keypad 
and were asked to choose one (see Fig.5).  

  
         (a) Arabic Keypad Layout 1 (b) Arabic Keypad Layout 2 

 

 
(c)Arabic Keypad Layout 3 

Fig. 5. Arabic keypad layouts: secondary designs (not to scale) 
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Users were divided in their opinion about the choice of the layout. Two groups of 
three users each (6 users in total) preferred layout 3 because each Arabic character 
was mapped to one English character and the font size for Arabic characters was big-
ger as compared to the other layouts. Some users of these 2 groups later realized that 
some characters were missing from layout 3 but did not change their choice. One 
group of 3 members preferred layout 2 over layout 1 because it displayed Arabic nu-
merals. The last group comprising of 2 users preferred layout 1 because it displayed 
English numerals. Although, more users preferred (6 versus 5 users) one-to-one char-
acter mapping for Arabic and English alphabets, this data was not considered reliable 
due to three reasons. First, the influence of the collective decision over the individual 
in the focus groups compromised the results. Second, the inherent drawback of focus 
groups is that the data gathered is unreliable for quantitative analysis. Third, real user 
experience was lacking due to absence of tasks being performed with the device. 

4.3   Third Iteration: Results 

Based on the usability evaluation of the keypads, an Arabic keypad layout has been 
proposed (see Fig. 6). The proposed design attempts to overcome some of the chal-
lenges outlined in the previous section.  

UC 1 (Arabic Character Set) has been resolved by mapping two Arabic alphabets 
to one English alphabet in some cases. The current design supports predictive text en-
try, i.e., when user presses the Arabic key with two alphabets, the software effectively 
disambiguates between the two. In the usability test, all the users commented that the 
software support provided a satisfying typing experience.   

UC4 (Typography) was mostly resolved in the second iteration.  However, pro-
posed design has been further improved by using bright orange-yellow colour to dis-
play the Arabic characters. Users commented that this helped in character recognition. 

UC5 (Variation in alphabets) has been resolved by consistently displaying the 
Arabic alphabets in the isolated form. There are a few exceptions, which are dis-
played, in the initial form as they are more commonly used. Also, the variation in the 
alphabet is supported by the software. Majority of the users commented that the de-
vice was extremely good at providing a calligraphic experience while typing and ad-
hered well to the rules of the written language.    

UC6 (Combination characters) has been resolved by displaying the most important 
combination character, lām-alif, on the keypad to increase typing efficiency.  

UC7 (Special characters and vowel diacritics) has been resolved by displaying the 
most important special character, hamza, on the keypad. Also, integration of the 
hamza with the basic alphabets is supported by the predictive text entry software.  

UC 8 (Punctuation symbols) has been overcome by providing software support for 
the Arabic punctuation symbols, i.e., when in Arabic language mode, the English 
punctuation symbols are automatically converted to the respective Arabic form. 

UC 9 (Hindu-Arabic numerals) has not been fully resolved. More research needs to 
be conducted to find user preferences for numerals.  

UC10  (Icons and symbols) has not been fully resolved. Designs for more universal 
icons and symbols will be considered for future research. However, the $ key has 
been removed to accommodate additional Arabic characters. 
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(a)Arabic keypad design for BlackBerry 8700 (b) Arabic keypad design for BlackBerry 8800 

Fig. 6. Proposed Arabic Keypad Designs for BlackBerry 8700 & 8800 

UC2 and UC3 (QWERTY layout of the Arabic keypad) have been partly resolved. 
The QWERTY layout has been proposed as users were very receptive to the design. 
Until research yields a more appropriate fully-localized layout for the Arabic lan-
guage, similar to the German layout (QWERTZ) and France layout (AZERTY), 
which respects the character differences, designers and users found the designs satis-
factory. Continuous research that embraces a fully languaculture approach to design 
will yield better design solutions in the future.  

5   Conclusion and Future Work 

User-interface design for foreign language keypads of handheld devices requires de-
sign experts to follow a languaculture approach rather than a deficit driven approach. 
This allows for wider acceptance and higher pervasiveness of the device and technol-
ogy within its intended market. We assert that the display of native language alpha-
bets on the device keypad is the first step in this direction but it must be driven by a 
fuller understanding of other language, culture, and social aspects. However, there are 
considerable usability challenges in displaying the foreign language character set on a 
handheld device. It is, thus, essential to work towards language and cultural related 
guidelines, respecting both the device-centric elements and the user–centric aspects 
for wider acceptance of handheld devices across cultures.  
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