Integral skill development with the TagTiles console
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ABSTRACT

that does present empirical studies with educational
tangible interfaces [e.g. 1, 4, 10]. However, the need for
more evidence to demonstrate educational effectiveness
remains.

In this workshop paper we describe the development and
evaluation of games for the TagTiles tabletop console.
These games were created to provide playful educational
tools for children in the domains of cognitive, motor and
social development. We are working towards a complete set
of game applications that support children to develop skills
in an integral manner. These applications can be used for
assessment, learning and therapy. We describe evaluation
results of the developed prototypes, which have provided us
with empirical evidence that the TagTiles console can be a
highly valuable tool in the individual development of
children, as the games can be tuned to their specific needs.

We present an overview of the work that we have done so
far to develop games with a tangible interface to support
children’s development of skills. Each game was built on
the same device, called the TagTiles console. The console
includes a tabletop sensing board, an array of LED lights
and audio output. The games were specifically created to
develop and improve distinct skills in the areas of cognitive,
motor and social development. They demonstrate that the
game challenges can be tailored to children of different
ages and with different needs and that the console can be
used for both education and therapy. The children are
intrinsically motivated to do the embedded exercises
because these are presented in the form of attractive games.
In the following sections we describe the three game
applications that were created for each skill domain.
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COGNITIVE SKILLS: ORIGINAL TAGTILES

The game TagTiles [9] was initially developed as a tool to
investigate the factors that provide fun in a tangible
educational game. The game was designed to train mostly
cognitive skills, such as spatial insight and memory.

INTRODUCTION

In several publications the potential value of tangible
electronics for learning has been described, see [7] for an
overview. Tangible electronics have a high ‘face-validity’
for being powerful tools in children’s development. They
can be used for shared play and learning, they are assumed
to be more motivating than traditional learning materials
and it is claimed that they support explorative behavior,
especially in young children. Also, they may be very useful
in helping children to solve complex abstract problems.
Until now, empirical evidence supporting these claims was
very limited [6]. Recently some work has been published
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Figure 1. Children playing TagTiles. The pattern that needs to
be copied is displayed on the middle grid. With cubes the
players tag the fields to copy the pattern.

Two players can participate in the game in which they both
need to copy patterns that are displayed on a central LED
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array of 8x8 fields. Copying is done by tagging the
corresponding fields on a sensing board in front of each
player (see Figure 1). The game is played in competition
and the one who first copies the pattern accurately, gains a
point.
Our evaluation of the game with thirty-eight 10-12 yearolds showed that TagTiles is a fun game to play and that we
can easily adapt it to the skill level of the players by
changing the patterns offered or the task connected to the
pattern. For example, memory skills are addressed if the
players need to reproduce the pattern after it is removed.
The evaluation results also gave us clues on how to create
different challenges for different players within the same
game (for more details we refer to [9]). In addition, we
observed that playing the game together provided social
benefits. Children would learn from each other’s strategies
in solving the task, or they would help one another when
one was lagging behind.
MOTOR SKILLS: TAGTILES FOR THERAPY

The test with the original TagTiles game showed the
potential value for training cognitive skills, but we observed
that motor skills could be supported as well by tailoring the
game objects to elicit specific movements. This is
extremely useful in for instance therapeutic settings.
Cerebral Palsy (CP) refers to a number of neurological
disorders that appear in infancy or early childhood and
affect body movements and coordination permanently [2].
Problems caused by CP include muscle tightness or spasms,
poorly coordinated movements, involuntary movements,
problems with gross and fine motor skills and perception of
depth. Although CP cannot be cured, therapy can improve
the child’s abilities and self-confidence.
In a participatory design process [5] involving children with
CP and their occupational therapists at a number of clinics,
we learned about the current practice of therapy and
problems that occur. The therapy is tailored to the specific
needs of each child, using all kinds of materials to elicit
desired movements. For example, to train a pincer grasp,
children are asked to move paper-clips from one side of a
card to the other. Several issues with the current therapy
practice were noted. For example, children would
compensate for the movements they find difficult, avoiding
the use of the affected hand or arm instead of training it.
Also, a cognitive challenge is lacking, which makes therapy
boring and causes loss of motivation. Furthermore, therapy
is individual, missing out on potential benefits of a social
setting.
A number of games were developed to support the therapy
of children with CP (we refer to [5] for a description) to
train specific movements that these children need to train,
such as elbow extension (see Figure 2).

Figure 2. Spontaneous extension of the elbow of the affected
arm motivated by the game.

The evaluation of the game prototypes in the clinics showed
that the children (seven participated, aged 4-11)
spontaneously made a number of the desired movements
while playing, such as extension of the elbow. These are
normally movements that need to be explicitly encouraged
by the therapist. The children said to enjoy playing the
games and this was also reflected in the obvious effort they
put into playing them. Children preferred games that
provided a cognitive task that was challenging for them.
SOCIAL SKILLS: PLAYGROUND ARCHITECT

To investigate the potential of our console in the domain of
social skills, another design project was initiated [3].
Several interviews with school teachers provided insight
into the issues that children have in the social skill domain.
As many children could benefit from becoming more
assertive and less shy, we decided to create a game that can
support this. Several game concepts were developed and
eventually ‘Playground architect’ was selected, see [3] for a
description of the process.
In Playground Architect (see Figure 3), 3 to 5 children can
participate. One of them takes the role of Architect. The
other players are Builders. The Architect’s role is
specifically intended for a shy child. He or she receives the
Architect’s pawn, and the Builders have all the playground
objects, which they have to place onto the board according
to the Architect’s instructions.
The Architect is the only one who can access a set of
narrative instructions that describe the client’s wishes.
These instructions are played back via the Architect’s
headphones. The instructions involve choices that are to be
made by the Architect or by all players together, depending
on the Architect’s preference. If the Architect makes the
decision alone, this can be seen as a sign of assertiveness or
self confidence.
Forty children (mean age 9.5 years) participated in an
evaluation of the game that took place at their school.
Before the evaluation, they were all tested for
Dominance/Shyness via a teacher questionnaire, based on
which the shyest children were placed in the Architect’s
role.

remedial effect. Key is that the game is tuned to the specific
needs and abilities of each individual player.
Therefore we conclude that, in the hands of the appropriate
domain experts, electronic tangible interaction consoles,
like the TagTiles console, are very powerful tools indeed
for the integral and personalized development of children in
the areas of cognitive, fine motor and social skills for
assessment, education and therapy. Furthermore, as the
exercises can be presented in the form of attractive games,
the children are intrinsically motivated to use them. Finally,
as professionals in the field like teachers and occupational
therapists pointed out, such tools can be used by the
children unsupervised and hence as easily at home as in a
more formal setting.

Figure 3. A play session in progress. The board lights up to
show that all objects have been placed correctly so far.

An analysis of speech during the recorded play sessions
showed that the shy children (the Architects) talked at least
as much as the less shy children (the Builders). Peer
acceptance was also measured and in many cases it
increased already after only a single round of play.
Reviewing the play sessions with the children’s teachers
gave overall very positive reactions (see [3] for complete
results).

We assert that the ability to deliver this combined set of
benefits in an integral manner is unique to tangible
electronics.
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