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ABSTRACT
We demonstrate our culturally adaptive system MOCCA,
which is able to automatically adapt its visual appearance to
the user’s national culture. Rather than only adapting to one
nationality, MOCCA takes into account a person’s current
and previous countries of residences, and uses this informa-
tion to calculate user-specific preferences. In addition, the
system is able to learn new, and refine existing adaptation
rules from users’ manual modifications of the user interface
based on a collaborative filtering mechanism, and from ob-
serving the user’s interaction with the interface.
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INTRODUCTION
Website designs are a matter of taste. Websites that match
our visual preferences are perceived as much more trustwor-
thy, intuitive, and appealing [4, 3]. Those that do not, miss
the chance that we return. However, what we consider as
“good design” is controlled by various outside influences,
which teach us conventions, values, and beliefs. We call
these influences “culture”.
Our culture determines our preference for certain colors,
whether we like blinking animations, or no images at all, or
if we think that web sites should be structured clearly in or-
der to convey credibility. Moreover, culture also influences
perceptional abilities. It dictates the amount of unstructured
information we can absorb at once [1], where we place our
focus of attention first [2], or how easily we develop a “lost
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in hyperspace” feeling in a non-linear environment [1].
Our culturally adaptive web application MOCCA knows your
preferences and capabilities. MOCCA is designed to in-
crease user satisfaction by automatically adapting its inter-
face to cultural preferences.

Figure 1. Example interfaces of MOCCA

SYSTEM OVERVIEW
MOCCA (see Figure 1 for some example interfaces) is a
web-based to-do list application, developed to illustrate an
approach to cultural adaptivity. MOCCA takes as input your
current country of residence and possible former countries
of residence in order to create a personalized interface. De-
pending on how long you’ve lived in different places, it cal-
culates your personal cultural background, links it to the cor-
responding preferences, and modifies its interface accord-



ingly. Of course, MOCCA is not always right. It therefore
incorporates two types of learning possibilities:

• User interaction tracking: MOCCA infers new adapta-
tions by observing the user’s mouse movements and key
strokes. Clustering several users into different levels of
computer literacy, it re-estimates a person’s abilities, and
triggers new adaptations, such as an increase in support,
a reduction of the number of functionalities, or a different
content structuring.

Figure 2. MOCCA’s preference editor

• Recommendation mechanism: Users have the ability
to manually change their interface in a preference editor
(Figure 2). Based on the assumption that people of sim-
ilar cultural background often share similar preferences,
MOCCA uses the choices of all registered users to im-
prove the predictions for new users, and to recommend
adaptations to existing users. Thus, its ability to provide
suitable user interfaces improves over time.

Beyond Localization
While many international companies adapt their websites to
the design requirements of specific countries, this localiza-
tion process is usually restricted to a modification of lan-
guage, or date and time formats. In contrast, MOCCA pro-
vides an extensive re-arrangement of its interface in order to
provide a personalized look & feel. The adaptations include
visual aspects, such as colorfulness, brightness and contrast
of colors, the complexity, structure, and image-to-text ra-
tio. Beyond this, MOCCA also adapts workflow-related as-
pects, such as the navigation, the number of functionalities
available, the level of guidance through dialogs, or the gen-
eral support. With more than a 115’000 different combina-
tion possibilities of its interface elements, it is much superior
over conventional localization efforts.

The system also takes into account possible migrational back-
grounds. In conventional approaches to localization users
are either required to decide for one country (e.g., by click-
ing on a flag), or they are automatically presented a localized
web site based on their IP address. Exceeding this restric-
tion, MOCCA also provides suitable interfaces for users who
have lived in (and are influenced by) more than one country,
or who are temporarily located in a country that does not
represent their national culture.

Technical Background
In MOCCA, user interface elements are developed as Java
Server Pages (JSP), which can be loaded and compiled by an
Apache Tomcat server at runtime. The use of AJAX (Asyn-
chronous Javascript and XML) allows communication be-
tween the browser and server, without the need for a whole
page to be reloaded. To store and query information about
the user’s culture, MOCCA is connected to an application-
independent cultural user model ontology [6]. In addition,
an adaptation ontology holds all of its user interface ele-
ments and the corresponding rules, which determine the re-
quired adaptations. The adaptation ontology also specifies
certain restrictions for each element, such as their interde-
pendence (e.g. element A can only appear on the user in-
terface in combination with element B), and it defines an
element’s possible placement areas within the user interface,
as well as its minimum and maximum size.

FIRST RESULTS AND FUTURE WORK
In a previous user test with 30 international users, MOCCA
has demonstrated its ability to predict the majority of user
preferences [5], thus, showing that it is possible to automat-
ically generate suitable interfaces based on the information
about a person’s current and former countries of residence.
In the future, we intend to conduct a larger study in order to
evaluate MOCCA’s accuracy of prediction and recommend-
ing visual preferences after learning from users’ feedback
over a certain amount of time.
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