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1 Introduction

Common graphical user interfaces (GUIs) do not ettppo-located collaborative interactions very well
Novel approaches like tangible user interfacesifitgractive walls, and tabletop systems [2] mbetusers'
needs in group interaction situations much be@®od computer support allows face-to-face inteoagti
offers large surfaces, involves body movementdudes real objects and is smoothly integrated thto
users' environment. Especially in learning contexiany of these affordances can lead to much bieitds,
supporting kids' activity, fostering creativity, dienabling group communication. In this paper, vgeubss
our experience in three application domains for tlesign of novel co-located collaborative learning
interfaces: playful learning interfaces for kideaseable domestic applications and creative waslstd@ur
current research focuses on the specific requiresyarthese different applications areas in ordesrthance
playful, shareable and creative interactions. loheaf these domains, we have developed prototypes t
support and afford collaborative and creative leyiand working environments.

2 Playful Learning Interfaces for Kids

Learning interfaces for kids should meet the ckifth needs for being playful, creative, and actvds are
curious about new objects, love to move around, amd their whole bodies. In accordance with
constructivist learning theories [3] interfaces éhildren should support exploring, active engagemand
the usage of form and material. To meet these meapeints, we developed a cube as tangible usefaioger
for learning appliances for kids [4]. It containsmécrocontroller, several acceleration sensors|utBoth
wireless module and a color display on each sitle.dube was realized for diverse learning appboatifor
children of different ages: e.g., recognition cf #ame picture, spatial recognition tasks, mathzesi word-
picture association or vocabulary training. Somehaf applications made use of the inherent geooadtri
mapping of the cube (e.g. the spatial recognitiame) whereas others did not (e.g. vocabulary trg)niWe
used the cube with children in kindergarden anchetgary school (see figure 1).
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Figure 1:The Learning Cube. The pictures show children inl&marden and elementary school using learningcgtioins.
The cube encourages group interaction and playade.

The cube offered a multiple choice test, showing ¢uestion on top of the cube. The other five sides
presented possible answers. To choose an answekjds turned the specific side of the cube onéaong
then shook it to confirm the choice. The kids likhd shaking interaction and were curious to seedhults,



screaming and jumping when seeing their answers w@rect. The cube intuitively supported collativea
activities. The children shared the device by hagdli around. The handy and robust appearing ottiee
leaded to playful usage.

Interaction between children, helping each othisgu$sion, and joint problem solving was very raltwuith

the interaction cube. Negotiation who is in contrals done in a very similar way as children woutditd
when interact with toys or physical artifacts. ving the answers physical exertion was requirddciv
leads to an interesting new design parameter. @dy eesults indicate that children balance physical

cognitive effort. The physical effort required esif an answer is correct (e.g. how long to shmere this
is accepted as an input) influences how long tlidreim think before they try their answer.

3 Shareable Domestic Applications

Another interesting application domain for shareabkerfaces is the domestic environment [5]. Ao
families and friends tell stories, play games amalrs photographies or messages. Future interfacesdsbe
designed to meet the needs of these user groupsl iBerfaces should not only offer multimedia ftiowes,
communication and cooperation mechanisms but alstef creativity and cooperative learning in thelei
of families and friends, e.g. within games. Intéiracsurfaces like walls and tables provide uspfatforms
for shareable interfaces in domestic contexts. ™ieuld be integrated sensitively into the rooneriit,
without having a computer-like appearance, for g¥amas an interactive coffeetable. Embedded intbke,
home appliances can stay in the background, supgattie group when needed but not enforcing their
attention permanently. We developed a first prqietyor a domestic interactive table to support grou
interaction in private family-and-friends leisuiiuations (see figure 2). The picture shows twasipéaying

a multi-touch game on a tabletop surface develapede of our classes on user interface design.

Figure 2: A multi-touch table for
domestic group appliances

4 Creative Work Tools

Being creative is essential for human being. Pebpleefit a lot from creative work tools. TraditibraUl-
based tools do not meet the needs within creatik Wwrocesses very well, especially when it contes t
group work situations. Furthermore, in creativeksaand weak-structured workflows, people love te us
large surfaces and real material like paper angiphalobjects. Thus, we should design user inteddbat
include real items, allow natural, free, and urdticed ways of interaction and concentrate on tipgpart of
creativity. Shneiderman has introduced a generétaraework for creativity support tools [6]. Apphg this
framework, we have developed a tabletop user mmterfwith paper cards for tangible input [7]. The
prototype has been designed to support educatidnresearch in Art History and focuses on a better
integration of digital and real interactions. Reaber cards are connected to digital image datattaus]
there is a seamless connection between the twalsyallowing the users to choose which one meeis th
current task better. Especially in co-located coafpee learning situations users preferred to warth
paper cards on the tabletop surface instead oflialdéd tools (see figure 3).



Figure 3: A paper-based tangible user interfacgifiport creative work

5 Conclusions and Future Work

In this paper, we introduced prototypes in thrégedint application domains: playful learning iriseres for
kids, shareable domestic applications and creatiwd tools. We believe that these three applicatiozas
benefit a lot from new directions in user interfatasign, especially focusing on co-located and ewdjve
learning. Tangible user interfaces and interactiugfaces offer big potentials for the support cdyful,
shareable and creative interaction. In order tdgasvard research on user interface design inetlaesas,
analyzing the specific requirements of childrenndstic and creative work and learning environmeriis
be important. One focus should be on the understgraf the roll of embodiment and movement in playf
learning tasks. Furthermore, the development ehsiand well embedded appliances that support tpriva
group interactions in domestic environments shial@dmong the future activities. Third, the desigomen
tools that can easily be adjusted to different toreagroup usage scenarios and offer opportuniibes
seamless integration into other appliances is gooitant topic. These activities should lead to giesi
frameworks of shareable technologies. As playfidnshareability, and creativity are essential dgjealifor
human being, they should build a starting pointrfew directions in user interface design.
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