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In the last decades a new culture of childhood has been emerging that redefines the relations between
children and their social environment. Instead of seeing children as passive actors in the society where
they live, children are regarded as social actors capable of supplying their own personal and active contri-
bution to social life. This approach includes involving children in the planning of physical spaces as well
as in social and cultural interventions in their society.

One particular field of study is that of children's involvement in the planning of their classrooms and
playgrounds. Since this is a collaborative and creative task, teachers must develop strategies for mediating
conflicts between different opinions and tastes: not an easy task.

This paper proposes that the use of collaborative virtual environments as a tool for classroom and play-
ground design may help children recognize and solve conflicts through negotiation, in search of a consen-
sual solution. We see these environments as tools that can help each child see the perspective of others
through the better sharing of knowledge and opinions and therefore offer a more engaging learning ex-
perience through social interaction among peers.
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1. Introduction

Many human activities use some kind of collaboration between participants to reach a goal. This collabo-
ration may be pursued for various reasons: there are activities that cannot be done any other way; some
are more effective when done amongst several individuals with similar or complementary skills; and
also, there are human activities that are themselves a social negotiation or require one to take place; these
are necessarily done as a community.

Collaborative activities face well-known problems of space and time (difficulties in joining specialists
that are geographically apart and synchronizing an agenda), which require some efforts (strategies) to
overcome. But there are other problems that to be overcome require more demanding and complex
strategies, studied in such areas as sociology (e.g.: how to manage and solve group conflicts), psychol-
ogy (e.g.: relationship between emotions and logic) and even philosophy (e.g., the discussion on whether
context is an object perpetually rebuilt and negotiated.

The work presented here focuses on a specific problem within this general scope: the negotiation of
infrastructures in a tri-dimensional space by the community of people who will use it. Several areas of
human activity where this negotiation may take place include:

= Children’s participation in the design of playgrounds and classrooms;

= Reconstruction of destroyed historic buildings by cooperation between historians, archaeolo-
gists, and people with living memory of the buildings;

= Infrastructure design through the participation of populations living where the infrastructure
will be implemented.

This paper presents a contribution to the study of new potentials and scope of 3D multi-user virtual
environments in the negotiation process of tri-dimensional spaces. Among the several areas mentioned in
the last paragraph, our research aims to analyse (as a specific case study) the organization and reformula-
tion of playgrounds by primary school children who use them for their activities.
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2. Children and their environment

Recent decades have seen a redefinition of what is to be a child and what is the role of children in soci-
ety. Until recently, childhood culture disseminated by pedagogy and psychology theories saw children as
a moment in the development of a human being, in need of special care and attention. Children were
seen, therefore, as passive social players. [1,2].

New lines of study and cultural viewpoints suggest that children should be seen as human beings that
do have the capability to construct meanings of the world that surrounds them, and that develop an
autonomy allowing them to make decisions and give personal contributions to society as a whole. In this
line of thought, a child is an active player within his/her environment [2].

One way to make children active players in society is including them in the decision processes of
infrastructure implementations in the spaces where they live or spend most of their time, such as schools
and playgrounds. Through the personal meanings that children build interacting with the world and oth-
ers, they can make personal appropriations of the design process of their spaces through the manifesta-
tion of opinions and, together with the other stakeholders of those spaces, negotiate a solution.

The fact that these spaces and infrastructures are shared by a community requires this participation to
be done within a group: it is therefore a collaborative task. And, contrary to certain tasks that have a
single solution to a problem — such as a mathematical equation, for example — this one is a creative task.
This in turn leads to conflicts due to the various personal tastes and different meanings and viewpoints
that each participant has developed about the world. One of the teacher’s tasks in these situations is me-
diating the process, helping children reach a consensus.

3. MMOG:s as development environments

Currently we are studying the possibilities offered by Massively Multiplayer Online Games (MMOGS)
as online 3D virtual environments that provide a solid technical base for exploring the kind of demands
that these problems bring together. MMOGs have been used successfully in many human activities be-
yond entertainment, such as education and business (e.g., [3]), and are quite popular among *“computer
skilled” communities. It is our expectation that one of these platforms can be built upon to bridge the
aforementioned issues surrounding collaborative 3D modelling and prototyping, at a satisfactory level.

MMOGs, which are also sometimes called Virtual Worlds, are games that can support many users
simultaneously (hundreds or thousands) and typically are played through the Internet inside a persistent
3D world. Some of the most popular [4] are Lineage Il [5], EverQuest Il [6] and World of Warcraft [7].

Our attention focuses on a particular variety of these environments, one sometimes called Massively
Multiplayer Online Social Games (MMOSGS). These are environments where socialization and the
building of the actual virtual world itself are emphasized, by opposition to other games where well-
defined goals are to be met. MMOSGs include games such as Second Life [8], Active Worlds [9], There
[10] and Entropia Universe [11].

The versatility allowed by MMOSGs makes them a good platform for several other domains of activ-
ity besides socializing activities, such as entertainment, education and business. As an example, we show
in Fig.1, Fig. 2 and Fig. 3 some applications already developed by the users of the popular MMOSG
Second Life (the most popular MMOSG, if measured by number of subscribers [4]):

Fig. 1 Singer Suzanne Vega, represented
by an avatar, gives a live concert to a Sec-
ond Life audience. [12]
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Fig. 2 The Global Outreach Morocco project brought
students with backgrounds in technology, business, and
hospitality together to study economic development in
Morocco through the growth of the travel and tourism in-
dustry. Students used Second Life as an education tool to
develop specific locations, such as this Hassan 1l mosque
[13].

Fig. 3 a) Virtual visiting of the Washington Monument [14]; b) Reuter’s virtual news bureau [3]

One interesting aspect of several of these worlds is that they give their users tools that allow them to
change the virtual world itself: editing tools (see Fig. 4). Virtual Worlds can, this way, be built from the
ground up and developed by its users (players). It is even possible for users have property rights over
virtual objects they create, as is the case of Second Life.

Fig. 4 A Second Life user edits an object [15].

It is also interesting that several of these worlds offer powerful scripting tools that allow players to
program the several objects they have created in the virtual world (its properties and events). Sometimes
these languages allow the communication of the Virtual World with the exterior, connecting these worlds
to other software applications. In brief, we find these worlds powerful programming platforms for devel-
oping software solutions where collaboration and spatial configurations play a central role.
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4. Research focus and design approach

Negotiation is a task that implies the mastering of several skills, such as knowing how to present argu-
ments, discuss, listen, and respect different points of view. Therefore a contribution that 3D multi-user
collaborative environments can offer to the negotiation of spatial configurations of objects and infra-
structures in 3D spaces is allowing the comparison between several spatial configurations as they arise
throughout the discussion.

Under this perspective, the negotiation of a tri-dimensional configuration in a 3D environment in our
mentioned application case (playgrounds and classrooms) may start from an initial configuration — pro-
posed by the teacher or one of the students — to which other students propose changes, giving birth to
new configurations. The negotiation is done during this process, and ends, preferably when there is a
consensual agreement on a given configuration.

Our research aims to identify the requirements and functionalities for information systems that may
hold, query, and analyse the historic evolution of the several 3D configurations proposed by the partici-
pants, and then implement the prototype of such a system and study its impact in the negotiation proc-
esses and on the process towards reaching a consensus. This “history of configurations” tool intends to
give each user a way for performing visual comparisons of two recorded spatial configurations. We be-
lieve that a tool of this kind, where the user manipulates and compares in a novel way several spatial
configurations may provide a significant contribution to the process of negotiation.

Our requirements research will only focus on the aspects of 3D spatial configuration negotiation itself,
not on the aspects that may or may not contribute to final consensus. At this level, we will only look into
the possible impacts that the prototype will contribute to this process. This is because each specific situa-
tion uses person-driven methods to reach a solution: in a peer team, consensus may be desirable but if
this is not the case, the final configuration may be reached by a voting process; in teamwork, it may
come from the direct choice of one of the participants (typically, the team leader); also, consensus may
be automatically achieved in favour of the last configuration reached upon a deadline, and also through
any other process the a group may decide to use. Such activities are beyond the scope of our research.

As a starting point to the analysis of the processes of spatial negotiation and the registering of its ver-
sions (the history) we have drawn our inspiration from a well know collaborative system that already
puts in practice the concept of version recording and management, although only of hypertextual docu-
ments, not tri-dimensional configurations: wiki platforms [16]

Therefore, the preliminary phase of our work will be the analysis of how well these platforms may be
conveniently adapted to store spatial 3D configurations and how its mechanisms for version tracking
may be conveniently adapted to implement an identical mechanism for our research

The use of an existing wiki platform as a starting point, adapting it to the proposed problem we intend
to investigate, seems to us a promising line of action, given that, as already mentioned, some 3D collabo-
rative environments can easily communicate with external Web applications. By developing an appropri-
ate abstraction layer, we foresee the possibility of putting one of these collaborative environments to use
for 3D manipulation, while storing and holding data (the spatial configurations) in a wiki platform, in
such a way as to be transparent to the user of the virtual world.

5. Implementation concepts

We foresee that in the course of developing this research we will reach specific difficulties, which will
require more detailed studies. One expected case is the definition of what will constitute a single con-
figuration (i.e., a “version”), in a world with various simultaneous players, who may change the configu-
ration of the objects concurrently. In a first approach to this problem we are considering the use of some
method so that only one user at a time can change the objects — at any given moment, other users will be
simply watching the changes taking place in the spatial configuration. One such method, inspired on an
approach to physical programming [17], is placing inside the virtual world a special object (a magic
wand, for example) that works as a token, giving its holder the ability to change the spatial configura-
tions of the objects (or at least only those will be recorded). Only the holder of the token may perform
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valid changes and it is with its release that it will be assumed that a configuration change is finalized by
the user. This will constitute one version of the spatial configuration, which will be stored in the wiki
platform. The token is then available to be held by other user who may then do his personal contribution
to the discussion by making his own configuration.

6. Final remarks

A 3D spatial configuration is a collaborative task that is normally negotiated by the users or future users
of the space. Negotiation aims at final solution, that may be achieved (by consensus, imposition or any
other method) or not. We believe that a conveniently designed software tool that gives its users a clear
method of comparing the different suggested configurations may contribute to an adequate negotiation
process.

The scope of such tool doesn’t end at any specific field of human activity, although in the present
study we are focusing on the case study of children playgrounds and classrooms. We believe that if such
a tool proves useful in negotiation within this particular context, a reasonable assumption may be held
that approaches similar in scope can contribute to similar problems in other contexts where three-
dimensional spatial configuration negotiation is necessary.
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