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Abstract

This paper presents a prototype learning environment
for children to create their own knowledge about mul-
tivariate systems. We developed a virtual world linked
to a tabletop—sized physical dome in which children ex-
periment with environmental parameters affecting plant
growth. A key concern of the design was giving children
control of the temporal domain, allowing for the playful
We show

how this resulted in a tool in which children may create,

exploration of cause-and-effect relationships.

exhibit and reflect upon their own knowledge by chal-
lenging and exploring their conceptions of variable inter-

action.
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1 Introduction

We live in a complex world. To understand it, we
need to be fluent with the inter-relationships, pat-
terns and concepts that occur in decentralized, dy-
namic and multivariate systems. Many emerging
phenomena can be understood in these terms: for

example, traffic patterns, economic markets and pop-
ulation growth. Often building this understanding
is not easy, as many of the underlying concepts are
counter—intuitive and people have a natural tendency
to think in a “centralized” manner. An important
challenge is to design new and innovative learning
environments that help people, and in particular chil-
dren, understand these underlying concepts.

At Media Lab Europe, we are developing Bio-
sphera, a learning environment to enable a personally
meaningful and highly satisfactory experimentation
with dynamic, decentralized systems. Specifically,
Biosphera enables scientific inquiry through physical
and virtual representations designed to empower ex-
ploration, creation and reflection around the learning
experience. We situate children’s experimentation in
the biological world using plants. Primarily this is
because they are an exemplar of a multivariate sys-
tem that children find easily accessible. The variables
of our system are the environmental factors affect-
ing plant growth, where the behavior of the overall
system emerges from the interactions among the con-
stituent factors. Note that we are not concerned with
children’s understanding of plant biology, such as the
origin of plants, concepts of growth and the relation-
ship between plants and seeds. Such questions were
the focus of our previous work [8].
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