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Abstract. In this paper, we present the user experience design of Young
Europeans for Democracy (YED) serious application. Facing the actually need
to support young citizens understanding and participation in Europe, schools
have a key role on European studies integration. Accordingly to the growing
opportunities of applying technology for training and education, we propose a
serious application in a open-source 3D Virtual World environment solution,
adopting a problem-based learning approach, role-playing dynamics and group
work tasks. The main goal was to design a meaningfully user experience,
increasing the students motivation and engagement for learning different
knowledge on the topics of European Studies. Some preliminary results are
presented, based on participatory observation within the use of the serious
application.
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1 Introduction

Schools are organizations entrusted with education of our children and youths,
including their citizenship, particularly as European union citizens. Teachers are the
connectors between Society — its organizational, historical, social, cultural, legal and
economic dimensions — and students as users of those references. They have to
promote awareness on how European politics, democracy, free market or free
mobility, intercultural dialogue, the Euro, and other innovations changed the meaning
to be an European citizen. This is a hard job because of its nature, very intangible, and
also due the discomfort of teachers with European studies, or even the lack of
motivation by students.

We contend that the pedagogical approaches to develop awareness and
understanding of the values involved in European citizenship have to go beyond the
lecture format and should take a different kind of approach: students need
opportunities to perceive those values in different learning contexts and ways, through
problem-based learning, role-playing dynamics and group work tasks. Assuming this,
we present the ongoing project Young Europeans for Democracy (YED), which
intends to provide schools and teachers with innovative resources and know-how
related to new forms of teaching about European Union. Promoting youths as active
agents of their own learning, and giving them the opportunity to experience their role
as European citizens in an immersive 3D learning environment, we have developed a
serious application in the Open Simulator 3D Virtual World.

The Section 2 presents related research work on European Studies integration, 3D
Virtual Worlds for serious applications and User learning experience in 3D Virtual
Worlds, all of which lie at the foundation of our study. Afterwards, in Section 3, we
describe the main phases of the YED project, focusing on the user learning experience
design within the development of the serious application. And finally, in Section 4,
we identify some preliminary results and establish the research agenda for future
improvements of the work.

2 Background

2.1  European Studies Integration

Accordingly to the European Commission, a past study revealed the pessimism of
European Union citizens about the situation in their country and the future as causes
indicating the rapidity of changes taking place, namely: the large uncertainties about
the consequences, whether economic or technological developments; the fear
regarding the use and effects of new technologies; the risks produced by pollution and
genetic manipulation; the feeling of loss of values and social cohesion - especially the
growth of poverty, loss of importance of forms of solidarity and friendliness, isolation
of young, growing insecurity and fear of the effects of immigration; and the
pernicious results of economic liberalism - whose effects are felt with special
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virulence in essential public services (health, education, public transport) and social
cohesion in a society increasingly more subordinated to the power and interests of
finance and big business [1].

Considering that, in a more recent study [2], young Europeans demonstrated clear
pessimism about their expectations for the next 20 years, though less severe than
among older citizens. It seems indisputable that Europe is steeped in what threatens to
be the largest ever faced deadlock since the Schumann Declaration [3]. Given the
skepticism of young Europeans about their future, a situation that endangers the
credibility of European institutions and their rulers. It is necessary that schools and
teachers develop initiatives and approaches aimed to provide ways of awareness and
understanding of the historical, social, legal, cultural, economic and political
dynamics, in which Europe is steeped.

If that is critical to the Society, schools have to promote European Integration
studies as a cross-disciplinary field, covering the study of the origin and evolution of
the European Union, as a whole, in all of its aspects. These include the analysis of
both the internal and external dimension of European integration, including the
European Union' role in the dialogue between peoples and cultures, in the youths
mobility and integration into the labor market, in the citizens fundamental rights
promotion, and others.

2.2 3D Virtual Worlds for Serious Applications

Virtual Worlds (VWs), such as Second Life or Open Simulator, are computer-
generated environments, in which multiple users navigate, interact and communicate
having a form of embodied representation [4]. Although not been created with that
purpose, they offer many advantages for the development of different kind of serious
applications, such as training [5]. In this sense, with the growing opportunities of
applying educational technology, the use of these environments for training and
education was also increased [6][7][8][9].

There is a possibility of participants playing different roles [10] in a problem-based
learning methodology [11], with group dynamics and task-based approach [12],
promoted by an active and collaborative knowledge construction process, where
students can control their own learning with a high level of engagement [13]. That can
be adopted for experiential and social learning, particularly in areas such as self-
development, thinking skills, and critical civic conscience [14][11].

In fact, it is possible to apply a wide range of learning strategies, considering the
versatility of these environments [15]. Having an representation of themselves,
through an avatar, students being able to move within space and context with multiple
sensory inputs, such as visual, auditory and tactile [13]. They also can communicate
and participate in real time events and tasks, building objects and simulated- reality
scenarios, seeing immediately the results of their own interaction with the
environment and peers in a 3D way [14][11].

From a comparative point of view, virtual worlds such as Second Life and Open
Simulator can't be confronted: the first is a social world and the second is a server
software. However, Open Simulator can be a good solution to adopt. This platform is
both open source and freely available for installation at organizations, such as schools
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own servers, allowing them to start their own project, provided only to a specific
educational community, and solving problems related to content protection, users age,
backup policies, currency costs, among others [16].

2.3  User Learning Experience in 3D Virtual Worlds

As we saw above, a set of learning affordances from VWs are also pointed out by
Dalgarno and Lee [17]. These environments can facilitate learning experience tasks
that would be impractical to undertake in the real world, the transfer of knowledge
and skills to real situations through contextualization of learning, and they also lead to
increased intrinsic motivation, engagement, and effective collaborative learning than
is possible with 2-D alternatives.

Although, some negative findings suggest that these environments promote great
social presence rather than cognitive, showing that learning was not enhanced and the
technology became a distraction [18][4]. For instance, in order to achieve higher
levels of cognitive presence, the activities must be well structured and the student
roles clearly defined [19].

There is still a lack of validated design principles and guidelines for developing
learning spaces within VWs. User experience evaluation studies are scarce, and only a
few studies have been reported in the literature related to interaction design and
usability [20][21]. There are some studies related to social and motivational aspects of
learning in VWs [22][18], that identifies learners pre-analysis and task-orientation as
a path to increase student engagement in 3D VWs. Other researchers have focused on
interaction with technological features of VWs, e.g., multisensory representation can
help learners’ interest, fun, ability to navigate [23][24], interaction with data gloves
[25], etc.

An empirical research identifies interaction design and usability as key factors
influencing the learning experience [26] . From the fields of urban planning, Human-
Computer Interaction, Web usability, geography and psychology, the authors propose
a cross-disciplinary set of design principles and guidelines for 3D learning spaces: 1-
Conform the affordance of learning spaces and objects; 2- Have a story or narrative
for the space; 3- Use real world metaphors; 4- Consider ambience and aesthetics of
the learning space; 5- Realism for familiarity and comfort; 6- Orient the user at the
landing or entry point; 7- Avoid spaces that can trigger phobic reaction or don't
provide and easy exit; 8- "Design the form following the function".

3 The Young Europeans for Democracy Project

The Young Europeans for Democracy (YED) project aims to support the educational
community, at vocational and secondary schools, in the process of European studies
integration to promote an active citizenship between Portuguese youths. From our
team prior experience in the field, we propose the design of 3D virtual learning
scenarios through a problem-based learning methodology, with role-playing and
group dynamics approaches. The main goal was the development of a serious
application to train young students and their teachers, in the achievement of a wide
range of knowledge and skills related to the European Union studies.
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The YED project is a partnership between the University of Trds-os-Montes e Alto
Douro (UTAD) and 5 vocational/secondary schools from Vila Real, Northeastern
Portugal. During the project design and implementation, a set of different
stakeholders will be involved. From the UTAD, a multidisciplinary team of 10
researchers (Professors, Tutors, Programmers and Designers) will design and
implement the project with 11 teachers and 236 students, aged between 15 and 18
years old. Started on February 2012, the project execution is scheduled for one year,
based on a five-step methodology.

3.1 Need Analysis

The first step was designed to collect and understand the students needs, regarding
European citizenship and European studies integration. It aimed to identify the
learning priority areas, in which the design and implementation of the serious
application are supported - a similar process was developed with SME managers [27].

For that purpose, 4 workshops were made with 70 students of the 5 schools. These
one hour sessions have included group tasks with brainstorming dynamics, open
discussions and corresponding question exercises, in order to measure the students'
prior knowledge, skills and perceptions on the topics of European Union historical,
political, economic, social, legal, geographical and cultural dimensions. The approach
was to present a wide range of problematic scenarios, regarding the European
students' context and daily life, to be solved or discussed by them.

Based on a participatory observation methodology, we have identified a strongest
lack of motivation by students to engage in the proposed learning tasks. We also
understand, in a general way, that students show poor perceptions and didn't have the
satisfactory thinking skills in order to discuss and solve the problems (less observed
when they dealing with the historical, social, geographical and cultural dimensions of
European Union). Therefore, we have defined a set of main learning priority areas and
goals, constituted by a multidisciplinary field, that addresses a wide range of skills
and knowledge, namely: 1- European Union history and organization (Know and
understand the major treaties and EU symbols, the role of EU political, juridical, and
economic institutions in its social context, etc.); 2- European fundamental rights
(Interpret, understand and apply the fundamental rights as European youths to their
own daily life's); 3- Intercultural dialogue (Know the EU role in the promotion of the
main EU Member-states cultural references, like language, monuments and historical
facts, personalities, gastronomy, religion, economic and political system, etc.); 4-
Students and workers mobility (Analysis the opportunities that EU programs offer to
European youth students and workers in other Member-states); and 5- Single currency
and internal market (Confront the advantages and disadvantages of Euro currency and
interpret the origin causes of European internal market crisis).

We also use the virtual world Second Life (SL viewer version 2.0) in the sessions,
only to familiarize and provide the first contact with a similar environment to Open
Simulator, and identify students' needs towards the use of technology. In general, the
students' engagement was clearly higher than the expected and they easily have
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executed a set of simple tasks, like communication with peers (eg. chat and IM) and
in-world orientation (eg. movement controls, teleport, interaction with objects and
camera control tasks).

3.2  Teachers Professional Training

We developed a set of training sessions to the eleven teachers involved in the project,
into a different courses: 1 - We delivered a 25 hours b-learning course, with particular
focus on teaching skills for the main priority learning areas and goals, previously
identified in the first step. From open and participatory discussions about the topic
contents, to the exercise of learning design skills, particularly with the use of
education technology; 2- We have also delivered a 3 hours short-course, focused on
the use of 3D virtual worlds as educational environments. The main goal was to
present and exercise different possibilities of in-world learning scenarios, from simple
activities (like in the first step with the youths), to a more complex tasks, like objects
building and avatar customization (eg. forms, textures, positions, etc.).

3.3  Design and Development of the Serious Application

Based on some user experience design principles and guidelines presented in the
literature [21][25][26], and accordingly to the main priority learning areas and goals,
previously identified in the first step with students, we designed the serious
application. Adopting a problem-based learning approach, role-playing tasks and
group work dynamics, we propose a set of 5 different designed in-world and well
structured learning activities (different spaces, learning goals, ways and kinds of
interaction, score and feedback systems, time, and workload expectation) within a
narrative through different simulated real-world scenarios (students have to achieve
an historical perspective of their identity as youth European Union citizens; identify
the necessary documents to travel to other European Union Member-states,
geographically located, in order to explore different cultural aspects; help community
in the promotion of the fundamental rights that they have as European Union citizens,
regarding their own daily life's context and routines, etc.).

The serious application covers 8 virtual islands in UTAD's Open Simulator server,
which one called by the name of different European Union Member-states, namely:
Portugal, United Kingdom, Belgium, France, Italy, Spain, Greece and Germany. In
Portuguese Island, is where the majority of the learning spaces (four) are located and
is also where the learning process starts and finishes. We use a set of figures bellow,
to represent and describe the learning spaces and the user behavioral within all the
tasks. Due technical conditions, we defined teams with a maximum of 4 students (1
avatar per student), assigning each one with a different color (7 colors in the total) to
play and achieve the learning tasks - that allow students to know which objects they
may interact to identify and execute/solve the learning task/problem.

Firstly, Figure 1 presents the entry point of the serious application, located in the
Portuguese Island and called "Terreiro do Paco" (a famous Portuguese square in
Lisbon).
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Fig. 1. Terreiro do Paco: The entry point of the serious application, where students know the
main goal and rules of the whole game (eg. main narrative, group identification, general scoring
and feedback system, objects and interaction ways - accordingly to related affordances and
functions that cross-cuts all the learning spaces in the island). Learners are actively engaged in
learning some basic controls of the viewer software, useful to interact with objects and
characters within the tasks: movement control, camera control, chat, IM, inventory, notecards,
touch-based landmarks and teleport, etc. For example, they have to interact with the Map of the
Island, mailboxes, teleport buttons (similar to the start buttons of each activity), and with a
Portuguese sailor that receives them with a "Welcome aboard" notecard.

Secondly, Figure 2 presents the learning space of the first activity, also located in
the Portuguese Island and called "European Union Square".

Fig. 2. European Union Square: The learning space of the first activity, where students have
to know historically in which facts, symbols, treaties and missions consists the European Union
of today, building a 3D collaborative timeline based on a puzzle-solving way. Each team have
to touch in a set of 5 pieces of information, scattered around the floor, identified by different
colors, and match them with their pairs (placed in the timeline dates).
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Thirdly, Figure 3 presents the learning space of the second activity, also located in
the Portuguese Island and called "Citizen Shop" (like Portuguese real-world "Lojas do
Cidadao").

Fig. 3. Citizen Shop: The learning space of the second activity, where students have to find
their situation (around its walls) in order to travel to a European Union Member-state (eg.
looking for a job due the Portuguese financial crisis; winning a travel package; doing a school
exchange; doing an inter-rail, acquire external health care services, etc.). Thereby, they have to
check (touching) the necessary documents to travel in a main colored panel (each group have
one), accordingly to their different situations.

Fourthly, Figure 4 presents the learning space of the third activity, also located in
the Portuguese Island and called "Member-states Park".

Fig. 4. Member-states Park: The learning space of the third activity, where students have to
identify the Member-states and non Member-states of European Union in their team's map. The
interaction with the objects is also touch-based, and each object represents an European
country.

Fifthly, Figure 5 presents the learning space of the fourth activity, which in turn is
located on the different islands of the application (United Kingdom, Belgium, France,
Italy, Spain, Greece or Germany).
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Fig. 5. United Kingdom: One of the different learning spaces of the fourth activity (which
changes per group and depends on the situation found in the second activity). The students have
to travel to a European Union Member-State, and when arrive there will be a game-clues style
based on a multiple-choice question panel to solve. The main goal is to explore the cultural
references of each country/space, designed with real-world objects, monuments and symbols
(eg. Big Ben, British Museum, Londoner Routemaster bus, etc.), and find useful clues,
distributed within the island, in order to select the correct solution/answer of the proposed
problems/questions in the panel.

Finally, Figure 6 presents the learning space of the last activity, which is located in
the Portuguese Island and called "Police station".

Fig. 6. Police station: The learning space of the fifth and last activity. After the activity 4,
students get back to Portugal and meet a Portuguese police member that needs help, in order to
solve different problems related to citizen rights around the island. There are 6 different real-
world simulated case-scenarios outside the police station, distributed in the environment, which
the teams have to interpret. For this, students have to interact (touch-based) with different
characters (clearly identified with a white animated effect), in order to collect notecards with
the case-descriptions. Posteriorly, students have to take into account the European Union
fundamental rights, identifying the problematic cases (in which the rights are disrespected), and
match them with a set of citizen rights, presented with numbers on multiple panels, inside the
police station. For that purpose, students should edit each notecard with the matched numbers
of the rights. Finally, students have to send all the edited notecards to a blue mailbox.
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4 Preliminary Results and Research Agenda

We are actually in the fourth main phase of the YED project, delivering workshops
with teachers and their classes, where students immerge within their youth citizenship
3D journey. We have followed different session programs, according to the
availability of each teacher and class in the project. Some preliminary results are
presented here, based on participatory observation within the use of the serious
application.

Our finds are in agreement with other two studies [19][20], which suggest that
learning was not enhanced and the technology became a distraction. In the majority of
the learning spaces, students seems to be less focused on the learning priority content
than in the social interaction between other students or secondary content. For
instance, when tutors or peers are reading and explaining the instructions for each
task, the other students don't stop to chat or editing the avatar appearance. Moreover,
in the first activity, we observe that a higher average of students didn't read the
information in the pieces as expected, and just simply try to match them without
knowing the content.

Another limitation that we found are related to the feedback system. In spite of the
students provided with performance feedback information (textual and visual
represented) when they interact with the objects in the different tasks, the lack of
feedback in beginning and ending of the activities seems to leave some students adrift
and confused, with no awareness when the activity started or ended. However,
positive aspects has been found. In general, students show high engagement in the use
of the 3D Virtual World and a clearly satisfaction related to the different activities,
real-world simulated scenarios, and types of user interaction with objects and
characters within the spaces. This seems to be related with some of the Minocha &
Reeves design principles [26] that we followed in order to improve the learning
experience, such as designing for affordance of the learning spaces, for storytelling,
using real world metaphors, consider realism for familiarity and orient the user at the
entry point.

Thus, in this first analysis, we noticed the existence of a high level of incidental
learning - at least this is some level of engagement that might have some benefits over
not engaging at all. However, this surface level of knowledge leads us to think in
alternative ways of getting a more in-depth engagement (provided through well-
structured activities with continued feedback over all the steps of each task).

We are collecting data and deepen the analysis on the impact of the project through
different instruments and methods. From pre- and post-test, to interviews and
questionnaires on the students and teachers expectations, perceptions, and satisfaction
regarding the impact of the 3D serious application in their motivation and engagement
for learning and teaching about European Union. Thus, and through the innovative
nature of the YED project, we want to measure in-depth, from the user experience
point of view, all the potential and limitations of the adopted learning design and user
interaction approach.
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