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ABSTRACT

This paper discusses the application of the crossmedia
concept to government services. We present some
advantages of this approach, as well as the challenges to
using this new interaction paradigm. A framework is
proposed to provide a technological foundation that assists
the development of crossmedia governmental applications
and maintains the consistency expected in government
services.
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1. INTRODUCTION

Trends in the use of media in developing countries signal
that the adoption of information and communication
technology is changing the paradigm of communication
between government and citizens. In Brazil, services in
which person-to-person communication was the only way
to accomplish a government service have been gradually
swapped into electronic services that allow citizens solve
their problems at home or at workplace, saving time and
money, both for themselves and for the public
administration.

Internet services have led this process in our country as
well as in many other places in the world. However, this
approach has several drawbacks. The biggest one is that
internet does not reach as many people as TV and cell
phones do. Despite the growth in the number of internet
users in Brazil, internet is still less representative in
citizen’s life as television and cell phones. This fact can be
interpreted as indicative that electronic government in
Brazil cannot be based primarily on the internet but instead,
must explore other communication media. Also, people can
easily use cell phones and TV sets, much better than they
use computers and browsers.

Of course, this situation is expected to change in time. The
digital native generation is already experiencing citizenship
and the compulsory relationship to government. This
generation has grown up using several technologies for
communication, learning and entertainment.

Here, we advocate the usage of crossmedia as an approach
to e-government. We claim that this is a good option for
both the digital excluded population and digital natives. We
present challenges and opportunities of this approach as
well as the architecture we have designed as a solution.

This paper is organized as follows.

In section 2, we discuss current implementations of e-
government in multiple media. In Section 3, this paper
presents a brief conceptual approach to crossmedia and x-
gov. Section 4 is devoted to the discussion of the
challenges and opportunities of this interaction concept. In
Section 5, we show an architecture that has been designed
to meet the proposed challenges. Finally, section 6
discusses the proofs-of-concepts which have been
developed to assess the architecture feasibility.

2. E-GOVERNMENT SERVICES AND MULTIPLE MEDIA
E-government (or shortly, e-gov) has been defined as “the
use by government agencies of information technologies
(such as Wide Area Networks, the Internet, and mobile
computing) that have the ability to transform relations with
citizens, businesses, and other arms of government” [16].
There are many benefits to e-gov: transparency, efficiency
and citizen empowerment, besides reducing delivery and
management costs compared to maintaining people as
public officers. We add accessibility and social inclusion,
especially important in developing nations like Brazil.

Allan et al. [1] have surveyed research and professional
literature about e-gov, covering G2C (Government-to-
Citizen), G2B (Government-to-Business) and G2G
(Government-to-Government) interaction. We notice that
the expression “e-gov” is commonly used to define the
interaction using the internet media to access services, web
portals and others applications mainly provided by internet.

In this paper, we use the more comprehensive e-gov
concept. We understand that besides the internet, other
communication and information technologies like digital
television and mobile computing have proved efficient in
delivering government services.

Devices like PDAs, laptops, cell phones and tablet PCs
have brought the mobility concept to government services.
M-government (or shortly, m-gov), as defined by Trimi and
Sheng [17] is the strategy and its implementation for
providing information and services to government
employees, citizens, businesses, and other organizations
through mobile devices. Today, several m-gov cases are
available in different countries, like Canada Mobile
Government * and Singapore e-Citizen 2.

! http://www.canada.gc.ca/mobile/wireless-eng.html
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Another alternative for government service delivery is t-
gov, that is, the delivery of e-gov on television. The
importance of t-gov is due to the influence of TV in
citizens” life. TV is a communication media installed at
almost a hundred per cent of homes of developed and
emerging countries. As TV goes digital, it becomes more
and more interactive. Unexpectedly, the t-gov is still
restricted to a few cases. The United Kingdom is one of the
few places around the world that have experienced
initiatives like DigiTV? that offers interactive content for
citizen about jobs, transportation news and local
information.

Internet-based e-gov, m-gov and t-gov are solutions that
have been conceived and implemented to broaden citizens’
access to services. They are usually developed as
independent solutions for an isolated medium-user
interaction.

In the next section, we show that integrating these
alternatives in the crossmedia paradigm can be a better
approach for enhancing G2C interactivity.

3. CROSSMEDIA AND X-GOV

Crossmedia systems are applications that deliver content by
orchestrating multiple media, in such a way that the user
interaction is directed to different communication channels,
fully exploring the potential of each one.

According to Boumans [4], crossmedia has emerged on
early nineties, when the television program Big Brother
appeared in Holland, bringing a shockwave on broadcast
industry. The crossmedia feature was the delivery of the
content in a combination of analogue television, interactive
cable TV, Internet and mobile telephony, supported by
magazines and newspapers.

On the referred report, Boumans listed five characteristics
of crossmedia. They are: (1) Crossmedia should involve
more than one medium; (2) Crossmedia aims at an
integrated production; (3) Content is delivered on multiple
devices: PCs, mobiles, TV, iTV; (4) More than one
medium is needed to support one message/story/goal; (5)
The common message/story/goal is spread on the different
platforms and the supporting interaction can take place on
these different platforms. Besides Boumans, other authors
such as Dena [7,8], Barkhuus et al. [3], de Haas [6] and
Antikaainen et al. [2] also support the former crossmedia
definition.

The crossmedia concept is founded on three important
elements:

-a set of media, each one contributing with its own
particularities in terms of preferred formats, languages,
target public and interactiveness;

- the content, that is associated to the message that will be
delivered; the content is the main narrative and all its

2 http://www.ecitizen.gov.sg/mobile/index.html
® http://www.digitv.gov.uk
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complements. Content may have to be adapted to the
medium;

- the transitions, that are the means by which users are
directed from one medium to the other in order to follow
the narrative path. Transitions are composed by a call-to-
action (which is equivalent to the label in link) and an
associated technological mechanism that performs the
exchange (which is equivalent to the HTTP fetching a new
page).

Hayes [11] identifies four different styles (or generations)
of crossmedia delivery. Crossmedia 1.0 is equivalent to the
COPE concept (create once, publish everywhere): the same
content is adapted to several media. Crossmedia 2.0
introduces “extra” content, that is, complementary content
that adds to the mainstream narrative and that can be
deployed in other media than the main one. Crossmedia 3.0
introduces the concept of bridges, which are specially
designed transitions that calls the user to act and change to
different platforms. Crossmedia 4.0 combines the three
previous levels and allows the user to create his/her own
content and bridges, in a collaborative environment.

There are several applications of the crossmedia concept in
marketing, entertainment and education [4] in all levels
defined above. Games and advertisement explore the
amusement embedded in the media exchange to create an
atmosphere of investigation; news industry use the
diversity of formats to convey a richer experience for those
interested in a deeper knowledge about something. Also,
publishing content in diverse media can be a means of
capturing users of different profiles and habits.

Based on the crossmedia concept, x-gov is defined as the
delivery of public services across multiple media, in which
G2C communication is supported by several media
alternatives, each one directing the citizen to the next step
in the interaction process and to the more suitable media for
that step.

While the e-, m- and t-gov services support the one-user-
one-medium paradigm, a crossmedia service reaches
citizens through multiple media, providing a richer
experience through the variety of content formats and
relationships. In this research, we restrict applications to
G2C, even though we acknowledge the potential for cross-
media in G2B and G2G applications.

Regarding the three elements of crossmedia applications:

- media: governments already use several communication
channels to send their messages to citizens: the internet, in
desktop or mobile versions; telephone, SMS, fax, banners,
outdoors, newspapers, magazines, TV and many others. All
of them can be used to deliver part of a government service.

- content in government services is usually informative,
such as announcements on government decisions, facts and
accomplishments as well as numbers that demonstrate a
country situation. Content can be transactional, that is,
exchanged between citizens and government.
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- transitions are almost inexistent in present applications,
except for call-to-actions that imply  manual
accomplishment of the change (for instance, an outdoor
announces the telephone number of a service)

4. OPPORTUNITIES AND CHALLENGES OF THE
X-GOV APPROACH

X-gov applications are different from other crossmedia
applications in some aspects, which implies in special
requirements. In this section, we explore some
opportunities and challenges of x-gov applications.

When compared to e-gov, x-gov presents many advantages.
The first one is the potential to reach citizens. In a
developing country like Brazil, the Internet approach has
the disadvantage of depending on computers which are not
possessed by the population, despite of the increasing
efforts by governments and the civil society to provide
computer in schools and other public locations. Providing
for delivering content in alternative media can be more
interesting than independently offering services in one
single media, because of increased coverage. Also, users
can reach government anywhere, anytime.

A second benefit is the possibility of moving electronic
interaction beyond the point where it gets interrupted today:
electronic transactions give place to person-to-person
interaction when the main medium is unable to handle the
message— for instance, a paper document is needed or a
payment must be made and the citizen’s bank is not
integrated to the government network. In both cases, cross-
media could help citizens providing an alternative means of
communication, including the fax, for instance.

Third is benefiting a diversity of users: people with some
kinds of disabilities could communicate with government
using the most suitable channel, according to personal
preferences or skills. In this case, content can be deployed
in different formats in alternative media — while interacting
with a computer, the deaf user can have additional
explanations in sign language in his or her TV set; blind
users who are not skilled with screen readers and keyboards
may prefer accessing a service by telephone instead of
using a computer.

Fourth, modern life presses on cross-media language: we
send an e-mail at the same time we talk on the phone and
check news; we download internet music while watching
the show on TV. Why shouldn’t we file an electronic form
with a cell phone, following instructions and options
presented on the television?

Fifth, the x-gov approach may help promoting the
government services. A former field study [9] has revealed
that the population is unaware of electronic government
services. The crossmedia approach is very effective in
promoting the services and in developing the necessary
meta-communication that is required to create the self-
service culture, without which all investment in e-gov
becomes useless.
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Finally, x-gov has a distinctive characteristic from other
crossmedia applications. Although a deep planning study is
needed to decide what content should be on which medium,
unlike communication industry, government content has
persistence and do not need to be renewed frequently. This
makes costs of crossmedia production more palatable for
governments than for private companies.

Despite the many advantages, there are points of concern
too. We present them in three groups. The first group
contains challenges that refer to crossmedia technologies,
which are still incipient. The second group collects
challenges respective to the government domain issues. The
third group discusses challenges respective to x-gov users.

4.1 Crossmedia technology challenges

Content management. Two crossmedia content elements
can keep three different relationships: corroborative, if
both elements represent one single message, that may be
different in format but the same in meaning. In this case,
they can be distributed in different media; each one will
confirm the message delivered by the other. Content
elements can be complementary, when both are needed to
deliver the full message. Finally, two elements can be
concomitant of they are needed at the same time to deliver
the meaning. Crossmedia content management is an
important issue, because content elements can easily
become redundant and contradictory, if spread over
multiple platforms, destroying the message that would be
conveyed.

The patchwork effect. An unplanned development of
government applications using crossmedia will lead to
several interaction models, as each different application
may develop its own. For instance, one service may allow
payment using the cell phone, and another one will require
a faxed receipt to complete the payment task. Inconsistent
interaction models will be seen by citizens as confusing
patchwork, from which they will not be able to develop a
mental model.

Seamless transitions. A crossmedia service must integrate
media and offers transition possibilities to make a media or
device handover. X-gov applications require simple and
efficient media transitions. While transitions are not a big
issue in games and entertainment applications, in e-gov
applications one can expect a difference in user motivation
and mood, easy to understand if one compares a citizen that
is asked to change media, for instance to pay a tax or
communicate a problem, to someone else having fun while
responding to an advertisement. Some of the call-to-
actions, that send the citizen from one media to the other,
will require a special handling, because the user will be
expected to continue the dialogue. However, crossmedia-
specific technology is still not available.

4.2 Government challenges

Cost-effectiveness. Services are delivered at a certain cost.
Internet-based government is anchored in a cost
distribution that considers that if the user does not possess
the computer, he or she will have access from digital
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inclusion centers, schools or work. Adding communication
channels to this scenario means to add new players to this
equation.

Conversion rates. Crossmedia antagonists argue that
crossmedia applications are not effective in terms of
conversion rates because it is not possible to follow users in
their movements. In internet applications, the server that
provides the application can manage conversion rates.

Expertise. A crossmedia project needs a multidisciplinary
team that develops systems for multiple platforms. Given
the need of expertise in those different platforms, it may be
hard for the government analyst to keep up-to-date
knowledge about every different technology and device
that can be used for interaction. Government teams usually
have little time to learn new concepts and applications;
innovation is often compromised by the need to deliver
reliable applications in the shortest time, at the lowest cost.

Interoperability Government services usually connect
different public departments and levels. Frequently, each
instance of government has its own technological platform.
In order to deliver crossmedia services, an interoperability
standard must be defined. Brazilian government has a
federal initiative to standardize the operation between
online services [5], which will have to be extended to
multiple media environment.

4.3 User-related challenges

User identification Some government services require
citizen identification. The identification can be a general
attribute for example the location, time, age, gender, etc, or
personal attribute as name, identification number, etc.
Identification is needed for several purposes. In crossmedia
environments, identification may require information about
preferred media (in order to increase service accessibility,
for instance) but also the identification of user’s interactive
resource location — telephone number, for instance — so that
transitions can happen and information is pushed on the
citizen (for instance, sending a SMS message).

Cost distribution Usually, in cross-media applications,
costs are usually shifted from the sender to the receiver.
This should not be the case of a public service. If the user
needs a fax to send his piece of documentation, fax service
should be available for all citizens. A business model must
be defined so that using a crossmedia application is
economically feasible for the population.

These points of concern have been addressed by the
proposal of a framework for crossmedia applications, in
which reusable components can be aggregated to deliver a
family of x-gov applications. Next section presents this
solution.

5. THE X-GOV FRAMEWORK

The x-gov framework is a technological infrastructure that
aggregates reusable components for cross media interaction
to support government services.

A framework can be defined as “a skeleton of an
application that can be customized by an application
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developer” [12]. It is the result of a domain abstraction that
can be reused in several applications. The framework
dictates the application architecture and predefines design
parameters so that the application designer or developer can
concentrate on the specifics of his application. A
framework provides a standard for components to handle
errors, to invoke operations on each other, and to exchange
data [12]. Flexibility is provided by hotspots, which are
framework elements that can be customized for specific
requirements.

The X-Gov Framework has many architectural decisions
that support the crossmedia and electronic government
domain. It intends to offer managers and developers a tool
for overcoming some of the challenges described in the
previous section, making easier the description and
implementation of x-gov services.

In this section, we first present a quick view of the
architecture and how it is used. In sequence, we present the
architectural decisions, in the light of the challenges we
want to address.

5.1 A quick view of X-Gov architecture

The X-Gov application can be described as an orchestration
of components performed by a server that is capable of
handling a crossmedia session. The Service Manager is this
server, which distributes the narrative by media
components, according to the prescribed service sequence,
and performs the transitions from one medium to the other.
The Service Manager has also the capability of dealing
with crossmedia content and interfacing with legacy
government systems. Figure 1 depicts in a quick view the
skeleton of an X-Gov application.
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Figure 1- Overview of an X-Gov application

As in any framework, reusability is consequence of a
domain analysis. For X-Gov, we have analyzed both the
crossmedia domain and the G2C services domain. Our
analysis of the crossmedia domain has been focused on
understanding what makes crossmedia different from other
multimedia applications and these are the crossmedia
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transitions. We have investigated practical examples of
crossmedia applications to obtain characteristics of
transitions and their technological infrastructure.

The set of crossmedia transitions has been implemented in
a corresponding set of components, which can be
customized for the X-Gov application. This architecture
implements crossmedia in Hayes’ level 3, by providing
planned bridges, which are the crossmedia transitions.
Level 4, in which citizens can contribute in providing
content and new bridges, is planned as an evolution of this
work.

On the other hand, the analysis of e-gov domain has been
focused in looking for common elements that could express
the G2C communication. We have represented the result as
a set of 18 task patterns. They express information retrieval
tasks, citizen-government relationship tasks,
documentation-related tasks and transaction tasks. X-Gov
task patterns are listed in Figure 2 and have been described

in a previous work [14].
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Information J ‘ Document J ‘ Transaction J L Relationship ‘
Obtain pre-  Getdigitally ' 0
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Find information
about entity

‘ Save as file

-
Find private
information

Figure 2- X-Gov task patterns

Task patterns are realized by user interface task
components, developed for different media: mobile, web
and iTV. Because each medium has interaction restrictions
and qualities that must be considered, the implementation
of a task pattern is different for each platform.

Each task requires specific information to be accomplished.
The task pattern “Pay fee/tax” requires, for example,
information on the specific tax, the contributor
identification, tax value and due dates. This information
must be served by the government service legacy system,
which is interfaced with the crossmedia layer by a set of
web services. The bottom layer is representative of
government  existing  service implementation, or
technological infrastructure that is able to execute the
service requirements.

Other crossmedia content that may be needed by task
components, such as audio descriptions, movies and text
are stored locally within the application and handled by the
crossmedia content manager.
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5.2 A quick view on the use of the framework

The crossmedia application development process has some
distinctive activities that must be included in the usual
software development process.

In order to make easier the task of building X-Gov
applications, the X-Gov framework offers building tools.
The application skeleton is produced from the description
of the government service using a two-step application
builder and can be later customized by the developer, as
Figure 3 shows.

X-Planner

Service

Description
(CroMeL)

Media . X-Builder
components

Transition

components

X-Gov Application

Figure 3- Building an X-Gov application

The crossmedia application development starts with the
government process modeling, using the description tools.
This first step is supported by the X-Planner tool. Its user is
the Government Service Analyst, a person who knows the
government service and is able to describe it as a business
process. The Government Service Analyst may not be able
to write code; however, she can specify which activities
will have to be performed by the citizen, which activities
will have to be executed by the government legacy systems
and in between, which are the activities executed by the
crossmedia application. She uses the X-Planner graphical
tool to sequence task components and crossmedia
transitions, as well as custom activities, using a modified
Business Process Model Notation. Given the interactive
profile of each conversational step, a crossmedia planning
algorithm [10] will suggest the best medium for the step.
The X-Planner tool produces, as a result, a service
description in a domain-specific language, CroMeL.

The application builder tool, X-Builder, assembles the
skeleton application by interpreting the CroMeL script and
setting appropriate configuration of the Service Manager
server. X-Builder instantiates service components from the
framework’s  repository of media and transition
components.

The resulting application can be modified by the
Government Application Developer, who is able to
program the framework hotspots. This means writing any
complementary code needed to customize the resulting
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application; setting technical parameters as servers and
database locations, writing specific rules and defining
interface design style so that the crossmedia application is
compatible with the government agency visual identity,
such as colors, background, logo and font styles.

The application configures itself as a crossmedia
interaction layer to the government services. It is
responsibility of the government legacy systems to execute
the transactions. Thus, next step is the infrastructure
configuration. The government legacy systems are
connected to the framework by the development of a set of
web services that will provide and request necessary
information to the crossmedia layer. The SOA approach
gives flexibility to connect the crossmedia service to any
technologic platform.

5.3 Facing challenges

Section 4 has presented some challenges for x-gov
applications. In this section, we discuss how the X-Gov
Framework can help address these challenges.

Content management

Because of complex relationships that may occur between
crossmedia between content elements, it is interesting that
crossmedia content is represented as components. The X-
Gov framework considers that a content element may have
alternative format and aliases and that it may be related to
other content elements by the corroboration,
complementation and concomitance relationships.

Thus, when the Government Analyst associate content to a
task component, X-Builder places the content and its
metadata in the Crossmedia Content Repository and
orchestrates a service to retrieve it when needed. When the
X-Gov service is executed, the suitable component element
is retrieved by Content Manager and presented in the most
suitable format.

The patchwork effect

The X-Gov framework is based on components which have
been derived from task patterns. Each task pattern embeds
its interaction model, in terms of its signs and features. We
expect that the level of reuse provided by task patterns and
components seduce government analysts to Kkeep
customization in the parameter level, preserving the
interaction model. This would reduce the patchwork effect
in a family of applications. In maintenance, inconsistency is
avoided because updating the component result in updating
all derived services.

The framework is flexible to allow changes in components;
consequently, the interaction model can be adapted if
needed.

Seamless transitions

De Hass has expressed the concern about the need of
seamless device switching [6]. Yet there is no solution to
automatic handover. The framework provides resources to
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make changes between devices an easy movement, because
citizens’ motivation to the use of crossmedia in government
services is not the same as those who are enjoying a
crossmedia game or advertisement.

Transitions can be performed manually, when the user
inserts the address of the service in the next medium (for
instance, the user reads in a magazine that he may find
more information about the e-gov service in a certain
website; he opens his browser and keys in the URL). This
kind of transitions does not need to be supported by the
framework.

In some cases, the citizen can use some technological aid to
switch from one medium to the other. One example is the
automatic phone call that could be started by a click at web
page or TV interactive application. This mechanism is
named click to dial or click to call [15]. Another interesting
transition mechanism are 2D barcodes as QRCode or
DataMatrix.[13] These barcodes can encode long text, URL
addresses, and phone numbers. A camera, which can be
coupled to the mobile phone, capture these barcodes, which
are decoded and automatic redirect the device to the
encoded URL. Existing solutions such as those mentioned
above offer more comfortable transitions for the user;
however, from the technological point of view, those
transitions  require  platform integration.  Because
prospection and integration of many transitions can be a
hard work for the developer, the X-Gov framework
incorporates available solutions as components.

Some transitions between media do not count yet with
technological solutions. We are presently working on
implementing new components for transitions from voice
portals to web and from iTV to cell phones.

Conversion rates

The X-Gov framework has addressed the question of
conversion rates in the X-Session manager. This element of
the architecture is responsible for handling the user session,
regardless of the media in use. Thus, it makes possible to
track citizens’ transitions from one medium to the other, as
well as any other session parameters.

Government expertise

The X-Gov framework must require the minimum
programming effort possible; must be easy to learn and
operate. It has been conceived to reduce the effort in
crossmedia application development process. The use of a
graphical tool in X-Planner and the opportunity of
describing components orchestration using a DSL are
examples of effort reduction in the service description level
of application development.

Reusable components accelerate the writing of code. In
particular, reusability and maintainability is reinforced by
the configuration parameters. The Component Manager is
responsible for dynamically providing parameters for each
component instantiation, either for tasks or transitions. For
example, suppose a task component that implements the
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citizen’s need to follow up a certain issue, given a tracking
number (this is the TrackAProcess task pattern). Suppose
the tracking number is composed by six numeric digits.
This is stored as a configuration parameter. Modifications
of business rules could change the tracking number format
to one alphabetic character and seven digits. This
customization will imply only in changing the component
input parameters instead of source code.

Interoperability

The X-Gov framework is a service-oriented architecture.
Service oriented architecture (SOA) represents a model for
distributed computing. Its advantage is the loose coupling
between elements. SOA was selected also because it has
been the choice of many governments to interoperability. In
particular, web service technology is viewed as an
appropriate solution to the needs of interoperability in an
environment of heterogeneous platforms, in which reading
and writing messages in XML format to allow flexibility
for the exchange of messages between different
subsystems.

e-GIF (e-Government Interoperability Framework) is one
of the major references of interoperability standards for e-
gov. The British government framework, already in its
sixth edition, can be used for exchange and management of
data and metadata [18]. Brazilian government’s
interoperability standard, e-Ping [5] also suggests web
service technology.

The X-Gov Framework has been implemented in a service
oriented approach in two layers. The communication
between the x-gov application and the legacy government
services and databases is standardized by a set of web
services which are responsible for data exchange. WSDL
interfaces provided in the framework description reduces
the effort of interfacing existing systems to the crossmedia
interaction layer.

The second case is the internal communication, within
media components. Because each medium has its own
technological platform, web services are suitable for
flexible integration. This decision intended to increase
flexibility in case of adding new components to the
framework. RESTful web services have been chosen
instead of SOAP web services because the data
transmission can use lightweight message formats, e.g., the
JavaScript Object Notation which reduces the processing
overload.

User identification

Watson’s and his colleagues’ uniqueness concept in
ubiquitous marketing [19] can be applied to the cross-
media government services. This refers to the media and
devices used by unique person. The mobile phone is the
best example because users rarely share them: each person
has his own device and number that provide uniqueness.
Learned preferences and location are also features that can
add to this uniqueness concept.
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Besides the need of identifying the citizen in authentication
procedures, user identity recognition is needed because
automatic transitions must push data on user’s devices.

User identification is provided by the X-Session manager in
the X-Gov framework. The X-id is the user identification in
this system and is an extension of the v-card concept. X-id
incorporates governmental personal identification such as
social security numbers or, in Brazil, the CPF or RG
identification. X-id holds information about how to reach a
given citizen: his mobile telephone number, iTV set
identification, e-mail and surface address besides personal
preferences such as favorite format or media.

Cost effectiveness and cost distribution

The framework can reduce the development cost but does
not address operation and delivery costs. In our work, we
still have not defined a cost model. New players in a
crossmedia service are the telephone operators and iTV
distributors. Because these players are looking for
prospective markets, crossmedia government services may
bring up their interests.

6. PROOFS-OF-CONCEPT

The X-Gov framework has been developed by an iterative
process based on proofs-of-concept (POC). Each POC has
been preceded by a SWOT analysis in which we identified
the relevant research questions to be addressed in that
cycle. So far, three POCs have been developed.

POC #1 intended to clear the concept of crossmedia and to
improve the team’s expertise in technologies involved in
developing applications for mobile computing and iDTV.
We departed from the crossmedia planning algorithm in
[10] and planned a service for enrollment of children in
schools. After a paper prototype, a first version of the
service was developed for web, mobile and iTV. As a result
of POC #1, development platforms were defined and the
planning algorithm was refined.

POC #2 was intended to explore the concept of task
patterns and crossmedia transitions. The same service of
children enrollment was thus refactored, this time using
components which implemented the task patterns for each
medium and transition components.

POC #3 intended to identify the best architecture to
orchestrate several components and at the same time, to
allow for coupling the framework with legacy government
systems. The target service for POC #3 was a hospital
facility for image exams, involving the citizen’s
appointment and result delivery. This POC implemented
the SOA approach to the architecture. Another important
achievement has been the definition of Service Manager,
like X-Session and Component Manager, that allowed
seamless transitions of the user from one media to another.
Finally, the DSL CroMeL and the graphical modeling tool
have been added to the X-Planner application toolkit.
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POC #4 is under specification to date and is addressing the
content manager and legacy government systems interface.

CONCLUSION

This paper has presented x-gov, the concept of crossmedia
in government services, extending the concept of e-gov
framework for x-gov applications. We advocate that
crossmedia, being a new interaction paradigm, based on the
coordinated usage of multiple media, can enhance G2C
communication.

We have proposed the X-Gov framework as a technological
solution to promote the development of crossmedia
applications and benefit of many opportunities. We claim
that the reusability capability of the framework can
stimulate the usage of crossmedia in government services.

X-Gov reusability has been based on architectural
elements: the task patterns have captured common behavior
in citizens’ use of government; crossmedia transitions
implement seamless exchange of media; a SOA approach
guarantees that the framework can be connected easily with
e-gov legacy systems, besides providing an expansible
architecture.
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ABSTRACT

The increasing use of the Web as a software platform
together with the advance of technology has promoted Web
applications as a starting point for improving the
communication between citizens and administration.
Currently, several e-government web portals propose
applications  for accessing information regarding
healthcare, taxation, registration, housing, agriculture,
education and social services, which otherwise may be
difficult to obtain. However, the adoption of services
provided to citizens depends upon how such applications
comply with the users needs. Unfortunately, building e-
government web site doesn’t guarantee that all citizens who
come to use it can access its contents. These services need
to be accessible to all citizens/customers equally to ensure
wider reach and subsequent adoption of the e-government
services. User disabilities, computer or language illiteracy
(e.g. foreign language), flexibility on information access
(e.g. user remotely located in rural areas, homeless, mobile
users), ensure user privacy on sensible data are some of the
barriers that must be taken into account when designing the
User Interface (UI) of e-government applications. Whilst
several initiatives (such as the W3C WALI) focus on how to
promote usability and accessibility of content provided via
e-government, many governments are enhancing their
technology to make their services compatible with new
communication channels available through multiple
devices including interactive digital TVs (iTV), personal
digital assistants (PDAs), and mobile phones. In this paper
we focus on this latter issue, which means the development
of multi-target e-government services available across
several platforms. In this paper we present a case study
focused on the development of multi-target e-government
services available across several platforms. We discuss the
major constraints underlining the importance of investment
on the UI’s design of e-Government applications.

Keywords
User interface design, ubiquitous services, multi-target
applications, design for all

1. INTRODUCTION

The large variety of computing systems available nowadays
(e.g. desktop/notebook computers, cell phone, Smartphone)
has created a milestone for cost-effective development and
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fast delivery of multi-target applications. During the last
decade, users have become accustomed to new means of
service delivery in the private sector. Nowadays, users
expect the same level of service availability from the public
sector: they want their interactions to be convenient, and
they prefer to be online rather than in line [18]. Faced to
these expectations, some administrations started exploiting
a variety of channels that allow users to consume their
services anytime, anywhere and anyhow. However, the
decision of deploying e-government services on new
communication channels should accommodate competing
objectives [9]: to improve the quality of public services and
the way in which it serves the community versus to reduce
the costs of services. In this context some issues highlight
the importance of investment on the User Interface (UI)
design of e-Government applications:

e Public administration should ensure multiple access
points to e-Government applications (e.g. home access
via Internet, computer-based kiosks, mobile platforms).

e The ever growing number of users of e-Government
applications calls for universal access to e-Government
applications. Usability has become one of the major
challenges for large adoption of many e-services
provided to citizens, in particular those suffering from
some kinds of disability or having some literacy barriers
(e.g. illiterate users, immigrants seeking information
about the country).

e E-Government applications present several advantages
for both front office users (e.g. citizens, associations,
companies and so on) and back office people (e.g.
government employees, administrative clerks) as they
reduce costs of information transfer and treatment. Thus
front office and back office users are two sides of the
same coin. Whilst universal access should be provided to
front office users, usability for back office users should
not be neglected as some usability problems could cause
errors and/or losses of data that might compromise the
quality of the whole system.

As far as the costs of services is a major issue, it should not
be counted as a simply addition of costs related to
implementation, deployment and maintenance of
applications but it must include the adoption rate of
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services by citizens. A countless number of e-government
initiatives worldwide failed because by low technology
adoption levels in their communities. Concerned by these
problems, a number of recent studies have investigated the
general adoption of e-government services in developed
countries [5, 6, 15]. It has been shown [13] that faced to the
choice of e-government services available in more than one
communication channel citizens tend to choose the most
familiar option; however, when task complexity increases
citizens change their line of reasoning to a thought
elaboration between tasks to be accomplished and channel
characteristics.

This paper discusses how to envisage scenario for new
communication media and in particular, their deployment
over many platforms. At the light of a real case study of e-
procurement services for students applying for
scholarships, we discuss solutions for delivering multi-
target user interfaces. Our work is underlined by two main
assumptions:

e By focusing on end-users’ requirements we can
improve the usability of the Uls and select the platforms
that best suit their needs, thus reducing the risk of
rejection;

e By focusing on users’ tasks we can determine the
complexity of the steps required to accomplish an
administrative procedure and then assess the technical
feasibility of deploying tasks on multiple platforms.

2. STATE OF THE ART

In this section we present a summary of the most relevant
communication channels nowadays for the e-government
domain.

2.1 The World Wide Web Platform

The World Wide Web was the starting point for integrating
services available 24/7 while promoting faster and efficient
connection between agencies, processes and systems. As
far as e-government services are a concern, one can notice
several stages of sophistication [3, 9] including:

e Emerging Web sites: much of the information is static
and there is little interaction with citizens.

e Informational Web sites: citizens can download forms
and documents including law and regulations;

e Transactional: two-way interaction between ‘citizen
and government’ where all operations are conducted
online (e.g. web-based tax declaration).

e Full-case electronic case handling including
connections with actors involved in the process (e.g.
central and local government agencies, direct connection
between citizens and governments, and connections
among stakeholders).

In the last years, several initiatives try to develop
guidelines for developing wusable and accessible e-
government services [19]. Concerned by the ever growing
use of the web as a common platform, the World Wide
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Web Consortium (W3C) [1] has started recently a new
interest group for improving access to government through
better use of the Web. Among the activities performed by
this new W3C group is the recommendation for shaping up
Web applications for delivering content through many
communication channels. This interest group is related to
previous W3C initiatives on mobile platforms and
accessibility; the latter become one of the most important
references for e-Inclusion initiatives undertaken by any
democracy in the digital era.

2.2 Non-Traditional User Interfaces

The Web is still the primary platform for delivering e-
government services but other platforms such as mobile
networks and interactive TV (iTV) are quickly emerging as
suitable alternatives for delivering e-government services.

The huge penetration of mobile technology (even in
developing countries) has motivated many public
organizations to make e-government services through
mobile devices. Nowadays, there are about 3.3 billion
mobile users around the world, and a growing user base,
the prospects and possibilities in using the mobile phones
as a two-way service delivery platform are incredible. So
that the current demand for mobile applications to support
e-government initiatives is huge. Mobile phones are sought
to foster an innovative method for citizens to interact with
Government [14]. Government can provide needed and
sometimes life-saving information to citizens via phone or
SMS' based alerts. Mobile technologies has been used for
tighten communication with citizens and organization and
for delivering advanced services. For example, the BlueTo
application [4] deploys a location-based solution for
delivering digital content previously distributed by the
public administration on traditional media but including
located content to citizens and tourists (e.g. basic tourist
information, emergency numbers, and events in the city).

Mobile technology provides many opportunities but it has
also lots of drawbacks for example, the screen size and
resolution limit interactivity, cell phone can be easily lost
or stolen so they are not suitable for storing private data. It
became so important in these days that sometimes refer
applications in this domain as m-government (for mobile
government). However, many organizations are deploying
huge efforts to find solutions to foster e-government
initiatives through mobile technology, which is often
referred as m-government or mobile government’.

Interactive TV (iTV) is another promising communication
channel for delivering e-government services. 1TV
combines television content with some of the interactivity
we are now used to on the internet such as clicking on
links. iTV channels are supplied onto a television set
through a ‘set top box’, which sits near the TV [12]. The

' SMS: Short Message Service

? http://www.mgovernment.org/
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interactive element comes from the channels having a
means whereby the user can send their own signals back to
the broadcaster. This allows users to request different
pieces of information, still images or video clips, within a
browser environment similar to but less sophisticated than
a web browser. TV, after the radio, is one of the most
popular and diffused communication channels even in
developing country and iTV are expected to replace
traditional TV systems quite soon. A typical example of
iTV usage in the e-government domain is the system
VOICE’ which is employed in India to disseminate
information about government activities and to enable
online services (Figure 1).

Whilst the technology of iTV is recent the preliminary
results look very encouraging [12]. However, there are also
various potential problems with the medium, however: only
small amounts of text can be used on each screen, as it is
viewed at a distance; it is generally used with a remote
control, which is far more restricted than a computer
keyboard; and the speeds of interaction are not good.
Interactive services may also not be suited to the television
viewing habits of many users — unlike the web, TV is a
medium often used for recreation or relaxation by several
people at once [2]. Making sure that iTV contents and
devices are flexible enough so that people are able to
perceive, understand and interact with them is an essential
requirement for the democratization of information via TV
broadcasting.

4 4 previous (2 |Birth Verification Details| @) wext 11782

Mother Name | [Kovuri Mary
Father Name | [Kovuri Subba Rao Date Of Birth
Place of Birth Sai Kliniks

"1 ffor Birth Cortificate _|

1. | Birth Verification 's.! License Dues
2. Death Verification 6.  Tender Details
'3.] Tax Verification 7

a. Building Verification 8. Complaint Status

; . Dynamic Information

9| JanmaBhoomi Proposals
e T
: 01767/2002 Receipt Datsg

Figure 1. VOICE application (i.e. ITV systems) for
checking information related to birth.

2.3 Multi-Channel Delivery of Services

Most of currently available applications are deployed in a
single platform but one of the most remarkable trends is the
development of multi-channel services. A typical example
of such initiatives is ‘Looking Local® (see Figure 2), a

3 Versatile Online Information for Citizen Empowerment:
http://www.ourvme.org/

* http://www.digitv.gov.uk/
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versatile application in UK which is accessible at major
UK interactive TV platforms (Sky and Virgin), from
mobile phones and on some kiosks.

Figure 2. Application ‘Look Local’ available on interactive
TV (at left) and on cell phones (at right).

Indeed, many governmental reports strongly recommend
that e-government services must be deployed in many
different platforms in order to provide better coverage of
services and reach users with special needs [1, 8, 9, 16].
The study launched by the European Union (EU) [9]
assessed a very broad range of communication channels
supporting ~ communication  between  citizen and
government including: Web, iTV, mobile platforms, call-
center, e-mail. It provides a detailed list of criteria for
evaluation multi-channel delivery of e-government services
(e.g. accessibility and inclusion, speed delivery for time-
critical information, etc) and it points out to some best
practices. One of the main contributions of such as a study
is to classify communication channels according to benefits
for end-users (i.e. citizens) but also for administrations.

The deployment of e-Government services through several
communication channels can be sought as an ultimate goal
for reaching all citizens. However, this diversity offers
important challenges such as:

e Constructing and maintaining versions of single
applications across multiple devices;

e Checking consistency between versions for
guaranteeing a seamless interaction across multiple
devices;

e Building into these versions the ability to dynamically
respond to changes in the environment such as network
connectivity, user’s location, etc.

The availability of several communication channels does
not mean that applications will convey the same
information and services across different platforms. On one
hand, technical constraint (such screen size) can prevent
the display of large amounts of information. On the other
hand some applications can convey information and
services through the communication channel that best suits
user needs. For example, support online fill-in forms via
Web and notify users of approaching deadline for complete
procedures via SMS.

3. CASE STUDY

In order illustrate how the difficulties and constraints for
delivering services in different communication channel, we












coordinates, calendar events, etc.) to also
be automatically processed by software
applications, see for instance:
http://knowledge.wharton.upenn.edu/artic
le.cfm?articleid=1247,

Providing new underlying models to
allow combined modeling of tasks and
workflow, e.g., [36];

With the increasing development of new
platforms, of mobility, of ubiquity,
plasticity, i.e., the capacity of an
interactive system to withstand variations
of context of use while preserving
usability, will be of prime importance in
the future dissemination of e-gov.
procedures, e.g. [37];

With the widespread of e-gov services,
(combined or not with non-government
services), one can envision the possibility
of creating personal citizen information
spaces, which will require further
progress on the personal information
management systems (PIMs), term which
refers to the research field addressing the
way people manage their physical
documents (books, notebooks, sheets,
etc.) as well as their electronic documents
(files, emails, Web pages, etc.) with the
aim of designing tools that support the
management of electronic documents
(PIM tools), e.g., [38].

The demand of dematerialization, which
started first locally and nationally (e.g.
regions, countries), will eventually spread
internationally, which will require lots of
effort in the area of internationalization.
This area goes beyond the usual linguistic
questions, and includes: nationality
issues: language; laws and regulations;
systems of units and usual formats;
collective and cultural aspects:
technological environments in place;
conditions of use; professional and social
traditions; type of work organization;
conventions, symbols and practices;
modes of reading and writing; personal

and cultural aspects: users’
characteristics, in particular
anthropometry, education, values,
preferences,  expectations, etc. A

particular topic of interest could also be
the differences in HCI requirements for
different cultures and countries; for
instance, developing countries have a
particular research agenda that include
content management, plain language,

personalization, low literacy users and
universal access.

0 Going further, software applications for
e-gov. systems could be more pro-active,
which may trigger interesting research on
recommender systems (e.g. [39]), and
suggest, for instance, procedures for
detecting eligibility from citizen, for
various e-gov. measures (e.g., social
support).

In addition, for future research, our view is that the domain
of e-government HCI has also some interesting research
potential in the area of EUSI, acronym introduced here to
mean End User Self Individualization. Indeed, it is not
straight EUD or EUP (end-user design or programming) as
the application types are sometimes quite simple and
limited in their behavior, from the users’ end. However,
due to the extensive combinations resulting from both the
large variations in e.gov. procedures (lots of different areas,
administrations, taxes, health, education, professional,
leisure, etc.) and the large wvariations in the users
populations (age, skills, roles, etc.), one can forecast, in
addition to system-generated users profiles, the possibility
of user-driven individualization (also called tailoring,
personalization, etc.), on limited aspects of the e-gov. user
interfaces. This constitutes quite a challenge for future
research to provide appropriate (i.e., useful, usable, and
accessible) means for end users to perform their e-
government interactions, with their own set-up. This will
also make use of existing standards being developed, such
as [40].

Another reason for that topic to be interesting and
important is the view that sooner or later, end-users will
own their personal data storage, shared partly with the
providers (with, of course, the issues of privacy and trust).
A complex issue will then concern the capability, for end-
users, to ultimately being able to apply different roles in
their interactions, in a “personal information space”
context, for instance, dealing with several software
applications with roles such as consumer, head of
household, business transactions, leisure transactions, etc.

CONCLUSION

In this position paper, we have looked at existing literature
on e-gov., focusing on HCI, with a user-centered
perspective, attempting to answer the question: Is e-
government HCI a genuine and specific research field?

In short, while many aspects are shared by other application
domains, we feel e-gov. constitutes a genuine and specific
HCI field as software application for e-gov. concentrate
design and evaluation constraints, from a user-centered
perspective, both concerning users population and software
application characteristics.

- The potential e-gov. users will eventually be all
citizens. This will include the so-called “average
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user”, but also span from a highly educated
technical person to my grandmother in the
countryside ... and other locations in developing
countries. This is not a characteristic shared by all
computer-based applications.

- The nature of e-gov. interactions is rather simpler
than others, which makes it similar in some way to
the consumer products field, including walk-and-
use products (even though my grandmother has
still trouble with her VCR user manual!).

- The potential market for e-gov software
applications is huge, when considering eventually
most governments and institutions will need
support for their numerous requests towards the
citizen. This advocates for efficient software tools
that will allow mass-production of e-government
procedures applications, quickly, efficiently, and
reliably, in order to face the very large demand of
dematerialization of administration paper.

Hopefully, these issues will stimulate workshop
discussions. Another issue will also be to confront the
various national and international experiences for a better
understanding of both the practitioners’ needs and the
users’ reported experiences in the area of e-government
procedures.
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ABSTRACT

Applications on mobile phones are offering a new service
quality for eGovernment applications. We discuss the
development of access to electronic time table displays as
an example for the difficulties of inclusive design. The
mAIS system provides personalized presentation of such
information on a mobile phone. It has been implemented in
two iterations each followed by evaluation in a field study
with more than 55 people having a large variety of specific
and contradictory needs. The user-centered design process
terminated successfully and usability has been confirmed
for looking up time-table information remotely or locally
by each user group. However, inclusive design requires a
better understanding of the communication needs when
design new applications.

Keywords
Mobile system, multimedia messaging, accessibility, public
transportation

INTRODUCTION

Mobile phones are more and more accepted by people who
rely on assistive technology. For example, blind people
install a screenreader and gain access to applications using
the GUI offered by Symbian operating system, similar to
people with low vision who would install a screen
magnifier but perceive as little as what is spoken out
through speech synthesis or presented on a mobile Braille
display. Hearing impaired people may avoid interferences
with modern hearing aids when calling and some deaf
people like the use of SMS for exchange of text messages.
People relying on a wheelchair use it also to carry a mobile
phone and gain some more independence. Moreover,
mobile phones are more and more common among elderly
people for similar reasons. Each of these groups uses public
transportation often since driving a car is experienced as
challenging if not impossible.

Some public transportation operators offer web-based
access to real-time time table information, even suitable for
mobile phones, but there are several limitations when
trying to use browsers as a user interface. The identification
of bus stops and trains station requires some expertise
typically not available to the less frequent traveler. Route
planning is not accomplished beforehand but adapted on
the fly under real-time conditions depending on the
available connections, other interests such as shopping and
knowledge about transportation modes. It appears, quick
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lookup of time table information provide those displays
found at bus stops and train station platforms and
positioned at a considerable height to secure them from
vandalism.

Such electronic time table displays are largely inaccessible
to blind or visually impaired people. In addition,
information is not listed about lowered floors allowing
access by wheelchair to a vehicle. Commonly only
numbers and final destinations are listed, adding little to
improve orientation for all people.

Very common are SMS based services to look up the time
table for some bus stop. They require learning to apply the
syntax for a query, read the bus stop number posted
somewhere, and interpret the response, which may be
overwhelming for busy places. We found no train operator
offering a SMS-based service, probably for this reason.

LOCATION-BASED LOOK-UP
The mAIS system consists of Bluetooth beacons mounted
at bus stops to identify them appropriately [1]. Beacons
operate independently and are plain transmitter boxes
requiring no service and no network. A pedestrian requests
from the mAIS server display information by a Bluetooth
enabled mobile phone while implicitly providing the bus
stop identification and a user profile. Beacons are detected
by our client software when triggered upon user request.
The transaction involves look-up of the transportation
operator’s database. In our study both real-time data and
plain time table data were used.

i —— (T i

Figure 1: Displays with time-table data in Flensburg

The system was implemented in three cities in Northern
Germany: Kiel, Flensburg and Neumiinster, each operated
by different service provides and consisting of different
data base systems deploying different types of electronic
displays (see Figure 1). This technical demonstration also
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allowed involvement of a considerable number of potential
users.

Evaluation

The system personalizes the time table data. It takes
multiple user profile into account and uses speech
synthesis, provides color contrast and enhances the
presentation. Users have confirmed this adaptability in field
trials.

Initially there was no remote query planned. After the first
trail most users have noted absence of such a feature. As
the developers were themselves using public transportation
not often and where well mobile, this major design flaw
was only discovered in the field study.

Table 1 shows how the mAIS was used after the second
trial. Remote requests were issued by all type of users.

Discussion

The mAIS system aims at one task: look-up data on
electronic displays for public transportation. We have
applied user-centered design and based the design on two
user surveys [2]. The context of this system makes it
necessary to include a considerable variety of people with
different needs. Each type of message was designed with a
particular user group in mind. Moreover, the concept of
inclusive design [3] was applied in order to gain insight
into the adaptability of such a system. Only user testing
seemed to be possible as no expert was found to apply
heuristic evaluation for this large variety of users.
However, it appears the design process still needs further
guidance in order to understand the number of iterations
needed.

In particular in the early phases of design, which typically
consist of mock-ups, it was difficult to include end users, as
mock-up techniques for mobile phones could not be

August 24th 2009 | Uppsala, Sweden

applied. In particular we found it very difficult to
understand the type of accessibility problems we could
encounter in mobile phone applications without
implementing a sample application. Many participants had
used mobile phones not as rich client but just for SMS and
phone calls, thus had no experience relevant to our
questions.

When designing for many types of users a more economic
approach is needed. More indicators have to be developed
in order to understand if each user group has to participate
in parallel or if some user groups represent also others.
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Control | Elderly | Blind | People w. | Hearing Mobility Impaired
group People | Low Impaired (Wheelchair)
Vision

Local request 2 1 7 3 1 4

Remote request 15 1 16 2 3 10

At bus stop 3 2 8 3 2 6

From within bus 0 0 2 0 1 0

From within a train 0 0 7 0 1 1

Other location 6 0 10 1 1 2

40 min in advance 2 0 5 0 1 4

20min in advance 2 0 11 0 2 4

10min in advance 2 1 11 1 1 6

3min in advance 2 0 10 1 2 4
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ABSTRACT

Lots of older people use the Internet and its services: they
communicate with their friends and family by e-mail and
instant messaging, manage their bank accounts, book
travel, compare prices and sometimes even shop online.
Around 2020, there will be more 60 year-olds than there
are 20 year-olds. Senior citizens will be a preferred target
for online services. European Legislation and Web
Standardization Committees are already addressing this
question. This video aims to educate the designers of
tomorrow about the difficulties faced by seniors. Through
testimonials, they will learn about the various aspects they
must take into consideration to facilitate the use of their
interfaces by older people.

Keywords
Accessibility, Elderly people, Web usage

INTRODUCTION

Everyone recognizes that the internet is being used by
increasingly younger children. But the real challenge that
the scientists of the 21st century will have to resolve, will
be the use of computers by increasingly older people.
According to reference [1], for the moment in Europe,
there are 77 million senior citizens, demographers believe
that in 2050, there will be 129 million, more than twice the
number of 14 year-olds. Life expectancy for men will rise
from 75 to 82 years and for women from 81 to 87 years.
This will completely change the landscape of our society.
In particular, to take just one example, online commerce’s
main target will be people over 65 or even over 70. They
represent the largest number of potential purchasers.

LITTERATURE REVIEW

Our literature review (of references [2-14]), lead us to
decline the difficulties of the elderly according to the
sensory changes encountered : vision, hearing, motor skill
and cognition are affected.

Failing eyesight affects all seniors and causes reading
difficulties especially when small size and special fonts are
used. Vision decline also raises problems while
distinguishing clickable elements and catching message
from animated elements. A lot of seniors also encounter
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color perception weakening so that they need high contrast
ratio between text and background to read easily.

Hearing loss also affects a lot of seniors but raises fewer
difficulties for surfing the web. However, catching message
from audio resources may become challenging.

Motor skill diminishing affects a majority of the elderly, so
that doing a precise aim with the mouse becomes arduous.
Scrolling menu especially cause problems.

A lot of studies show that the ability to perform mental
operations changes with age. The mental abilities affected
by aging are essentially information processing, attention,
memory, executive functioning, visiospatial abilities and
language. While surfing the web, seniors trend to loose
themselves virtually and encounter difficulties to detect and
use the navigation mechanism. They slower process data
and are therefore often overwhelmed by the information
stream on a web page. Finally, cognitive decline also
affects adaptability ability so that the elderly often refuse
new techniques.

This literature review was widely helped by the interactions
of Isabelle Motte in the W3C WAI-AGE working group
[15] working on the second version of W3C accessibility
guidelines [16].

THE VIDEO SCREENPLAY

The interviewed people are six seniors, a specialist in
sociology of science and technology, a general practitioner
and a voluntary trainer for a senior group. These different
speakers alternate to introduce the major question of
population aging, to present some activities of seniors on
the web and to underline their specific difficulties. We tried
to illustrate as much as possible the difficulties referred in
our literature review trough sequences presenting
testimonials with seniors.

CONCLUSION

Our aim was to make young designers aware of the
question of population aging and of the specific
accessibility difficulties of seniors. We studied literature
and structured the seniors accessibility difficulties
according to the sensory changes associated to aging. The
final video implies different speakers among which seniors
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filmed during web surf sessions. The film was produced
by the SAVE (Service Audio-Visuel et électronique) of the
University of Namur.

REFERENCES
(1) U.S. Census Bureau IDB. International Data
Base, Retrieved on March 1, 2009 from
http://www.census.gov/ipc/www/idb/.

(2) AARP. Designing Web Sites for Older Adults:
Heuristics. Retrieved on May 25, 2008 from
http://www.aarp.org/olderwiserwired/oww-
resources/designing_web_sites for_older_adults_heur
istics.html.

(3) Agelight LLC. Interface Design Guidelines for
Users of all Ages. Retrieved on May 25, 2008 from
http://www.agelight.com/webdocs/designguide.pdf.

(4) Boucher A. Ergonomie web pour des sites web
efficaces, Eyrolles 2007, 207-209.

(5) Carmichael, A. Style Guide for the design of
interactive television services for elderly viewers.
Retrieved on April 6, 2009 from
http://www.computing.dundee.ac.uk/projects/UTOPI
AJ/publications/Carmichael%20-
%20DesignStyleGuideFinal.pdf.

(6) Coyne, K.P. & Nielsen, J. Web Usability for
Senior Citizens - design guidelines based on usability
studies with people age 65 and older. Retrieved on
May 25, 2008 from
http://www.useit.com/alertbox/seniors.html.

(7) De Redish, J. & Chisnell, D. Designing Web

Sites for Older Adults: A Review of Recent
Literature.  Retrieved on May 25, 2009 from
http://assets.aarp.org/www.aarp.orog_/articles/researc
h/oww/AARP-LitReview2004.pdf.

(8) Fidgeon, T. Usability for Older Web Users, report
from WebCredible Group, Retrieved on May 25, 2008
from http://www.webcredible.co.uk/user-friendly-
resources/web-usability/older-users.shtml.

(9) Holt, B. Creating Senior Friendly Websites,
Issue Brief 1(4) Centre for Mediacare Education
Retrieved on May 25, 2009 from
http://www.medicareed.org/PublicationFiles/\V1N4.pd
f.

(10) NIH & NLM. Making Your Web Site Senior
Friendly: A Checklist , National Institute on Aging
and National Library of Medicine , Retrieved on May
25, 2008 from
http://www.nIm.nih.gov/pubs/checklist.pdf.

41

August 24th 2009 | Uppsala, Sweden

(11) SOPRANO project HIC. Review of HIC
Concepts , pages 83-85, Retrieved on May 25, 2008
from http://www.soprano-
ip.org/ecportal.asp?id=226&nt=18&lang=1.

(12) SOPRANO project SOC. Review of social &
cultural aspects, pages 12-42. Retrieved on May 25,
2008 from http://www.soprano-
ip.org/ecportal.asp?id=226&nt=18&lang=1.

(13) Zaphiris, P., Kurniawan, S., & Ghiawadwala, M.
A Systematic Approach to the Development of
Research-Based Web Design Guidelines for Older
People, Universal Access in the Information Society
Journal, 6(1), pp .59-76. Retrieved on from
http://www.springerlink.com/content/08705092771rj4

16/fulltext.pdf.

(14) W3C EOWG. Web Accessibility for Older Users
A Litterature review (Working Draft), W3C

Education and Outreach Working Group, Copyright ©
World Wide Web Consortium, (Massachusetts
Institute  of Technology, European Research
Consortium for Informatics and Mathematics, Keio
University). All Rights Reserved.
http://www.w3.org/Consortium/Legal/2002/copyright
-documents-20021231

Retrieved May 25, 2008 from
http://www.w3.0rg/TR/wai-age-literature/.

(15) W3C WAI-AGE Group. WAI Guidelines and
older users: findings from a litterature review.
[Editor's DRAFT - 11 March 2009]. Copyright ©
World Wide Web Consortium, (Massachusetts
Institute  of Technology, European Research
Consortium for Informatics and Mathematics, Keio
University). All Rights Reserved.
http://www.w3.org/Consortium/Legal/2002/copyright
-documents-20021231
Retrieved on April 6, 2009 from
http://www.w3.org/WAI/WAI-
AGE/comparative.html.

(16) W3C WCAG 2.0 Recommendation. Web Content
Accessibility Guidelines (WCAG) 2.0 - Wa3C
Recommendation 11 December 2008. Copyright ©
World Wide Web Consortium, (Massachusetts
Institute of Technology, European Research
Consortium for Informatics and Mathematics, Keio
University). All Rights Reserved.
http://www.w3.0rg/Consortium/Legal/2002/copyright
-documents-20021231
Retrieved on April 6, 2009 from
http://www.w3.0rg/TR/2008/REC-WCAG20-
20081211/.






