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FOREWORD

As in previous editions of IDC, the general goals of the 2010 conference have been to better understand children's needs, and
how to design for them, by presenting and discussing the most innovative research in the field of interaction design for
children, by exhibiting the most recent developments in design and design methodologies, and by gathering the leading minds
in the field of interaction design for children.

In this specific edition we would like to especially promote the field of full-body interaction. According to health
organizations, the current generations of children in the developed world will be the first to have a decrease in life expectancy
with respect to our generation of middle-aged adults. The European Commission is especially worried about the rate of
incidence of this lack of physical activity in European countries and is already defining policies and actions to try to
compensate for this public health issue. Moreover, this lack of physical activity also carries the collateral effect of lack of social
activity.

Some studies by the WHO have concluded that one of the main causes for this lack of physical activity is the intensive use of
video-games and consoles, the Internet, chats, social networks, etc. This does not mean these technologies are unhealthy for
our children per se, but uncontrolled use of these can lead to unhealthy sedentary lifestyles. On the other hand, it would be
absolutely unreasonable to define policies to ban these technologies from our children being already a very important part of
their culture.

It is therefore one of the duties of our interaction design and children community to find solutions that compensate for this
lack of physical and social activity. Full-body, or embodied, interaction may be one solution by finding ways to converge
interactive technologies with full-body activity from, for example, playground structures, sports, etc.; or by defining completely
new full-body interactive experiences that may promote physical activity in our children while allowing them to play with their
contemporary media.

Therefore, the very specific topic we have proposed to emphasize in IDC2010 has been:
"Full-body Interaction for Children.
To enhance physical, mental and social well-being of Children"

In other words, to propose interactive experiences that are conceived for full-body action. The difference of attitude, activities,
socialization potential, collaboration opportunities, physical exercise, etc., that such interactive experiences provide with
respect to desktop applications make them well worth the interest they generate. However, this is a somewhat unexplored
field and it is important to give it a drive forward. Hopefully we will obtain healthier experiences for children through
interactive media.

IDC is growing with every new edition proving its interest within the HCI community and especially in those researchers
working specifically with children. This year we have received contributions from all continents that compose the present
compendium of works.

Dr. Narcis Parés Burgues
Universitat Pompeu Fabra, Barcelona, Spain
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KEYNOTE

Dr. Mark Mine
Director of the Creative Technology Group, Walt Disney Imagineering

June 10, 2010 - Co-organized with "la Caixa" Foundation and held at CosmoCaixa Science Museum

"The Magic of Interactive Experiences for Children: The Walt Disney Imagineering Approach”

Abstract

Ever since Walt Disney first opened the doors to Disneyland in 1955, Imagineers have been using (and
misusing) state-of-the-art technology to immerse their guests in magical worlds. Combined with richly
detailed environments, imaginative characters, and compelling stories, these tools have enabled visitors

to Disney theme parks to dance with ghosts, sail with pirates, and fly to the furthest reaches of both
f-—_ inner and outer space.

The theme park world of today, however, is vastly different from the theme park world of 1955;
audiences are more diverse, guests more sophisticated, and children growing up faster than ever before. The competition is
likewise greater than ever before; consumers have an increasingly broad array of rich and compelling entertainment options to
choose from, many conveniently located in the local theater, shopping mall, and more than ever in the home. To succeed in
this ever-changing marketplace, Imagineers must continue to innovate and push the boundaries of engineering, design, and
magic. Our worlds must be richer, our characters more interactive, and our storytelling more fluid, customizable, and reactive.

In this talk, Mark will describe the new techniques and technology Imagineers are using to light, animate, and augment
Disney theme parks. He will describe the tools being used to bring the world of Disney animated features to life in ways never
before possible. He will relate how Imagineers are using advanced sensing technology and better awareness of their guests to
create smart reactive environments and new forms of entertainment. He will present advances in Animatronic characters that
make them more responsive, aware, and engaging. He will discuss the challenge of designing for audiences with diverse
backgrounds, skill sets, and ages. He will show how all of these efforts are bound together by the goal of creating fantastic
worlds of magic and imagination for Disney guests around the world.

Bio

Currently in his 12th year with Walt Disney Imagineering, Mark Mine is the Director of the Creative Technology Group. The
fundamental mission of the Creative Technology Group is to help Imagineering’s creative and engineering teams build better
theme park rides and attractions through new ways to design, evaluate, and present innovative concepts and ideas. This
includes the development and integration of real-time and pre-rendered computer graphics technologies and techniques into
the blue sky design process.

Mine began his Disney career in 1997 in the Virtual Reality Studio, as a programmer/designer for interactive attractions in the
DisneyQuest virtual theme park project. Since then, he has worked on attractions such as Mission: SPACE, Finding Nemo
Submarine Voyage and Toy Story Mania!

Prior to Disney, Mine worked as an engineer for the Jet Propulsion Laboratory on projects such as the Voyager Spacecraft.
Mine has a bachelor's degree in Aerospace Engineering from the University of Michigan, a Master’s degree in Electrical
Engineering from the University of Southern California, and a Master’s degree and Ph.D. in Computer Science from the
University of North Carolina..
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PANEL

A Manifesto for Interaction Design and Children
PANEL: Chair Janet C Read

Participants:

Interaction design is a relatively new field that takes its inspiration and methods from many research areas including human
computer interaction, industrial and product design, media design, software engineering, architecture, craft studies and
psychology. As a result of this mixture of approaches, interaction design suffers from, and is also enhanced by, variations in
interpretation and uncertainties about the relative values of the products that are developed under its auspices.

Interaction design for children is a discipline that also has to take account of the specific needs of children across different
ages and in varying contexts. Designers have to also take account of additional stakeholders (generally adults) when
designing for children who may typically be gatekeepers or providers of technology products.

The interaction design for children (IDC) community has a pivotal role in the definition of what comprises good interaction
design for children. In accepting papers for publication, in promoting demonstrations of technologies and in acknowledging
experts and innovators in the field, the IDC community has a responsibility to behave in the best interests of both the
researchers it supports and, perhaps more importantly, the children it champions.

This responsibility brings with it challenges. It is often the case that a single research contribution fails to meet the needs of
researchers and children equally. Work that is technologically innovative may be poorly situated in context, work that is very
child cantered may offer nothing new to the research platform, work that is complex and interactive may be badly designed.
Whilst a product might be highly interactive in a novel way, if that same product was considered to be too expensive for 99%
of the world’s children, or if the product was designed for an environment where it was patently unsuitable, should that work
be brought to the table? In short, the IDC community faces difficult choices when endorsing interaction design work.

In this panel we will explore these challenges. We will highlight key concerns including sustainability, design for the context,
persuasiveness, costs of technologies and dividedness and will aim to develop, during the discussion a “Manifesto for
Interaction Design and Children” that clearly states our position on the types of interaction design research and on the
interaction design products that the community considers to be desirable.

The “Manifesto for Interaction Design and Children” will put the IDC community ahead of the game in defining what it is to do
good (in the broadest sense) interaction design work. The manifesto will be used in future IDC conferences to drive research
and development - it will be the benchmark against which submissions to the conference are measured and it will give our
conference a peer defined quality bar.
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Exploring rules and underlying concepts while engaged
with collaborative full-body games

Chronis Kynigos & Zacharoula Smyrnaiou
Educational Technology Lab, School of
Philosophy, N.K. University of Athens

Ilissia 15784, Athens, Greece
+30 2107277508

kynigos@ppp.uoa.gr, zsmyrnaiou@ppp.uoa.gr

ABSTRACT

In this paper, we describe the theoretical background,
educational design and preliminary evaluation of children’s
interactions with a set of collaborative full-body digital
games, which are set in an informal science education fun
park, the Polymechanon. Twelve 10-year olds were
observed while interacting in groups with the games, and
two of the games were studied closely by interviewing the
children. Results indicate that children perceive the rules of
the games and the underlying concepts in different ways
and the longer they play the more their verbal interactions
change from actions-centred to concept-centred.

Categories and Subject Descriptors

H5.m. [Information Interfaces and Presentation (e.g.,
HCI)]:  Polymechanon. K.3.0 [Computers and
Education] : General.

General Terms

Design, Human Factors, Experimentation

Keywords
Full-body interaction, embodied schemas and metaphors,
gestural interfaces, informal education, learning.

INTRODUCTION

In this paper we introduce the idea of collaborative full
body games for learning. The games are set in a new
interactive educational gaming centre in Athens, Greece
called Polymechanon http://polymechanon.gr, an informal
learning endeavour stemming from the Educational
Technology Lab of the School of Philosophy, University of
Athens. They are based on bodily shadow, weight and
position recognition and involve groups of players (3 to 12
in number, depending on the game) interacting with digital
representations on large projection surfaces.
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The Polymechanon center has eleven such collaborative
games based on human control of and interaction with
digital and mechanical technologies. In designing the
games, we perceived bodily movement as an inherent
means with which humans express meaning along with
gesture, language and static and dynamic semantic
representations.

Within mathematics and science education, there have been
attempts to address body, motion and sense as integral
means with which humans express thoughts and meanings
[6]. The question that we asked at the outset was how to
employ such frameworks to approach the design of
interfaces for learning, by addressing all these means for
human expression in a holistic way. Several experiments
have been conducted on how children learn as they use
dynamic representations in digital simulations to express
mathematical [5] and scientific meanings [3]. There have
also been interesting approaches to children’s use of
gesture and to kinesthetic interfaces (e.g. [2], [7] and [8])
where manipulating and moving tangible artifacts affects
digital representations.

The learning games discussed here require children to
collaborate / negotiate while they move about and to make
gestures in order to interact with the digital medium and
play the game. In studying how children play these
collaborative full-body games, we were interested in
understanding what meanings they developed through
body-movement, gesture, language and interaction with the
games’ digital representations and how these meanings
related to the mathematical and science meanings
embedded in the games.

DESIGNING INTERACTIVE LEARNING ENVIRONMENTS
BASED ON EMBODIED THEORY

The idea that embodied interaction influences thought and
learning is not new. More recently, studies in education
address the benefits of learning environments designed to
incorporate embodied interaction in children’s learning
processes (e.g. [7] and [8]). Researchers assert that gestures
and body language not only reveal aspects of learning
processes but can also help children learn in special ways.

In embodied learning, the cognitive comprehension of
mathematical or scientific concepts produces complex
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dynamic activities (bodily actions, gestures, handling of
materials or design, planning) and the kinesthetic activities
play a significant role. The conceptual metaphors appear as
if they are based in a basic and innate cognitive mechanism
that is activated for the construction of concepts. Via these
embodied cognitive mechanisms, the inductive drawings
that emanate from the experience can be extended in very
concrete and precise ways and give reason for new
resulting inductive organization in more abstract sectors
[6].

This new theoretical dimension of embodied theory has
influenced human-computer interaction (HCI) and the
design of technological environments and objects. In terms
of game design principles, the interactive environments we
sought to create would ideally synthesize important
elements of an entertainment experience, in other words,
intrinsically and extrinsically enjoyable and motivating
interaction techniques. In terms of the collaborative
qualities of the learning experience, the interfaces should
allow the opportunity to work with others to promote
interactive learning in a social environment, but also to
compare skills to those of other users’. Finally, in terms of
the learning content, the design of the games were
influenced by the learning object i.e., math and science
(e.g. [4] and [5]). Despite the plethora of research projects,
attempts to incorporate embodied interaction practices in
educational environments have been scarce [1].

The idea behind the Polymechanon has been to put into
practice the aforementioned research theories, thus forming
an innovative testbed for exploring and studying, in a
practical real-world setting, this natural form of full-body
interaction for learning. In the remaining sections of this
paper we describe the study that we carried out to explore
the effectiveness of our approach.

THE ‘SORTER’ AND ‘WOBBLE BOARD’ GAMES

In order to study the effect of embodied interaction for
learning in the informal educational context, we chose to
focus on two of the interactive games installed in the
Polymechanon.

The “Sorter’ game' is one of four full-body games based
on shadow recognition. The players -their body contours
projected on a screen as shadows- have to quickly decide
for each object that “falls” down from the top of the screen,
which base it belongs to and move it so that it drops on that
base. The objects are geometrical shapes, categorized
according to their properties (regular polygons, irregular
shapes, curved shapes).

! Adapted from the Sorter game that was originally designed and
developed by Feedtank, www.feedtank.com, in collaboration
with makebelieve design, www.makebelieve.gr.
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Figure 1. Children playing the ‘Sorter’ game.

The ‘Wobble board’ game® involves the interaction
between the composite weight on a 5x5 meter floor and a
virtual board balancing on its centre (Figure 2). Up to
twelve players need to collaboratively move on the floor
board so as to move the virtual board accordingly; the goal
is to displace a number of balls so that they drop into a
number of fixed holes on the virtual floor. In order to do
that they need to negotiate how they will move themselves
on the board. The ideas of forces, balance, weight, location
and direction are embedded in the game which has various
parameters such as simulated friction of the balls on the
virtual floor, etc.

METHODOLOGY

This preliminary evaluation study was performed at the
Polymechanon with primary school visitors, spread across
the various exhibits in groups. We recruited a total of 12
children, aged ten. All children rotated in playing all of the
full-body games in teams (including the ones not discussed
here), while a team of three researchers participated in each
data collection session, using video and audio recorders.
Background data was also collected (e.g., students’
worksheets and observational notes) and all recordings
were analysed verbatim. Additionally, post-task interviews
were conducted with all participants. No instructions were
given to the players before or during their game playing
experience.

DATA ANALYSIS

Even though all children played with all of the games, for
the purpose of this study we limited our observations to
children’s playing, interactions, and responses concerning
the two games described previously. The questions asked
concerned children’s understanding of the rules of the
games, the tricks developed to win the games,
communication mechanisms between players, and whether
the games required thinking, movement or both. The
specific analytical categories developed refer to
Vergnaud’s theory [10] who distinguishes three

2 Co-designed and developed with makebelieve design.
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functioning knowledge banks: a) the bank of actions
performed; (b) the bank of mental representations and (c)
the bank of symbolic representations. Based on this, a
technology-based environment can facilitate the connection
between these three knowledge banks and make it possible
for the students to move from a phenomenologic
representation  (objects,  manipulations  performed,

perceived events) to a representation in terms of physical
concepts [9]. In this section we present responses to the
first two questions.

Figure 2. The “Wobble Board’ installation.

Understanding the rules of the game

The goal of the question about the children’s understanding

of the rules of each game was to explore how the players

interpret their activity and whether, ultimately, they can
identify its underlying (educational) concept. For the Sorter
game, children’s responses were categorised as follows:

e 4 children described their actions phenomenologically,
e.g., a child said that the idea of the game was ‘to
move your body and push the balls’.

e 1 child described the actions that they should not
make, e.g., the child said: ‘1 main rule: you can’t hold
on to the bar in the back of you’.

e 3 children refer in their answers to the concept
implicitly, e.g., ‘the rules of the game were to move
colors into the same color below’.

e 4 children mention in their answers the concept
explicitly, e.g., ‘the rules of the game were to sort the
colors or shapes that were the same as the ones you
were ‘standing on’.

In other words, 41,6% of the children evoked their actions

and 58,3% a concept incorporated in this interactive game.

For the Wobble Board game, the responses to the same

question were categorised as follows:

e 6 children described their actions
phenomenologically, e.g., a child said: ‘we had to all
work together to get the little ball into its hole”’.
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e 2 children described the rules as actions that they
should not make, e.g., ‘the rules of the game were not
to run fast or stomp on the wood’.

e 2 children evoked in their answers the concept
implicitly, e.g., ‘the rules were about 5 people to get
on the board and you had to go left, right, up, ...".

e 2 children evoked in their answers the concept
explicitly (time, direction), e.g., ‘the rules were to put
the balls into the holes, we have limited time and I
believe there were 4 stages. ... .

e 3 children emphasized in their answers the need to
work as a team.

In other words, 56.6% of the children concentrated on their

actions when articulating the rules of the game, 33.2%

explained the rules as a concept that is incorporated in this

interactive game, and 25% perceived the rules as a need to
work as a team.

Devising techniques for gameplay

The children’s responses to the question “What tricks did

you develop to get more points?” for the Sorter game, were

gathered in the following categories:

e 3 children described their method in relation to the
position of their body (BO), e.g., one child said: ‘I
developed spreading like the letter V and when the
things fell I would use one arm to pass the other’.

e 1 child’s response explicitly referred to the group as
the unit of play (TE), e.g., ‘communicating with your
teem mates (not yelling at one another)’.

e 2 children explicitly referred to the individual as the
unit of play (IN), e.g., ‘to take my color to my own
color and my friends to their color’.

e 2 children referred to the number of players (NU), e.g.,
‘using more players’.

e 2 children developed a ‘move and hit’ trick (MH), e.g.,
‘I had to move all over the place so that if the color is
going to the same color I don’t hit it’.

Children developed different tactics to approach their

interaction with the games. Three of the methods reported

(TE, IN, and NU) were related to the collaborative nature

of the game, while two (BO and MH) placed emphasis on

embodiment. In the latter case, it seems that the movement
and placement of the body were perceived by (41.6% of)
the players as essential in achieving the goal. Whether,
however, this can lead to deeper understanding of the
underlying learning concepts requires further investigation.

The same question for the Wobble Board game yielded the

following responses:

e 4 children related their trick to the group as a unit of
play, implicitly or explicitly, e.g., ‘So the key was

cooperating’.

. 6 children related their trick, implicitly, to the
underlying concepts of the game, e.g., ‘we have to all
be in one group’.
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e 2 children related their method to the concepts of the
game explicitly, e.g., ‘each of us would go to one of
the 4 corners and use our weight...’

2 children reported that the trick for best results
related to the size of the group, e.g., ‘The trick was to
make 3 groups and if we have to go left and move
down, 2 groups...’

In this case, 66.6% of children reported to the concept
implicitly or explicitly and 33.2% of children emphasized
the group -unit of play and size.

CONCLUSION

The purpose of the preliminary study described here has
been to explore collaborative embodied interaction with
computational representations as an integral part of
expressing mathematical and scientific meaning in amongst
the use of gestures and language. The 10 year-olds we
observed in these collaborative activities with the two
Polymechanon games seemed to perceive body motion as a
natural way to interact with the games without this turning
their attention away from the concepts and the need to
negotiate about them. They seemed to directly connect their
movement, gesture and communication with the concepts
which they perceived as embedded in the games. Their
activity incorporated identifying concepts and rules,
developing problem solving techniques in order to score
higher in the games, communicating about both concepts
and potential solutions dynamically during play. This is not
to say that they understood the concepts in a thorough or
formal way, nor that they made connections with these
concepts in other settings. This was not the focus or the
scope of this particular study. In fact, the study points to
the need for a lot more research into how pedagogical and
interaction design techniques can enhance the probability
that students may draw added value in understanding the
concepts themselves. The evaluation of such multi-faceted
interactive activity is a complex endeavour that cannot be
exhausted in a small exploratory study such as this. Our
goal with this study has been to explore how the children
perceive the rules of the games and the underlying concepts
as well as to guide us in the design of subsequent
evaluations. In this sense, it is only the first step in a series
of evaluation efforts with players of different ages and
games of different kinds. It is also a first step in an
exploratory process for identifying the kinds of authoring
systems needed for educators and the types of design aids
for interaction designers seeking to develop full-body
game-based interactive learning. Nowadays, that sensor,
light and position technologies are becoming easily
accessible, the study of these issues becomes more
pertinent than ever.
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