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ABSTRACT

This paper descibes the desigh of a tabetop starytelling
application for children cdled TellTable. The goal of the
system was to stimulate creativity and cdllaboration by
allowing childrento develop their own stary charaders and
scenery through phaography and drawing, ard record
staries throughdired marpulation and narration. Here we
presen the initial interfacedesign ard its iteration follow-
ing the reallts of a preliminary trial. We alsodescibe key
findings from TellTable’s deployment in a primary schod
that relateto its design, before concluding with a discussian
of design implications from the process
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INTRODUCTION

Stariesplay a central role in the world of children[6]. The
telling of them is one means by which they can make sense
of their world, leam how to communicateand play collabo-
ratively. Furthemore, telling stariesis fun. It encanpasses
credivity, allows for the imagination of exotic places ard
strange charaders, and pemits the placing of oneself, one’s
peers, or one’s heroes into differert worlds.

Given the importarce and ubiquity of starytelling, it is no
surprise that there have been mary attempts in HCI to sup-
port it for children Some of these,such as StaryMat [4],
are designed to suppat children engagng in starytelling
alone, and through “mediated collaboration” with children
leaming from their peeas through repaying their staies.
Other systems suppat multiple co-presen children to
crede stariestogether in various ways:. Pogo[5], for exam-
ple, allows objeds (including the chil drenthemselves)to be
cgptured using phaography or video, augmented through
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drawing, and then manipulated in the stary using a physical
proxy. While the various elemens of the interface may
inspire differert children to take on spedfic roles, this is
not inherert within the design. In contrast,KidPad [1] is a
drawing application that makes available additional fea-
tures,eg. new colours, only when children perform ajoint
action, therefore “encouraging” collaboration. Despite this,
children did not always cadlaborate when using KidPad,
which was implemerted using a PC with multiple mice.
More easily sharedble techndogies, such as interadive
tadetops, may offer a way forward. StaryTalle [3], which
utilised DiamondTouch technology, attempts to “enforce”
calaboration again through cooperative multi-user opera-
tions, although when tesed reseachers reported that they
needed to adopt a rather active role in guiding the starytel-
ling process

Figure 1. Tell Table being used by children.
We introdwce an application cdled TellTade (Figure 1),
which was similarly motivated by a wish to foster child-
driven credivity and collaboration. The approach we took
in trying to med this goal wasone of suppating flexibility;
we wished to develop a system that would suppat collabo-
ration, could be used withou guidarce and that would
allow childrento use all kinds of objeds from the everyday
world. Like Pogo[5], childrenusing TellTable can capture
physicd objeds using phaography and augmert these with
digital ink. Like StaryTale [3], we use amulti -touch take-
top that allows children to diredly interad with TellTalde
using their fingers. However, unlike StoryTale or KidPad,
we did not explicitly emphasize spedal fedures asa means
of erforcing collaboration. Instead we wanted to explore
how children might negatiate collaboration anongst them-
selves by creding an application that wasextremely simple
to use. In this paper, we focus on the design process that
was undertaken in developing the user interface of TellTa-



ble, including aspeds of the software and of the physical
devices used with the interadive surface. We report how
the user interface was iteratedfollowing aninitial user trial,
and discussimplications that were drawn out of the design
processarnd afield degdoyment.

INITIAL DESIGN

In order to stimulate imagnation and to enalbe childrento
combine the physical and digital worlds in creaing their
story charaders, TellTale incorporatesphaography and a
Microsoft Suface interadive tabdetop. This allows children
to diredly cepture contert using a camera and then cut out
the objed of interestusing their fingers, or to creae content
from scratch using drawing tools. They can alsouse bath of
these functionalities in combination. Thus, phaos of ob-
jeds can be combined to make asingle new objed, ard
then augmented with scribbles in order to customise them
for the story in queston. Following the creaion of charac-
ters ard scenety, childrencan trigger the recording function
while they tell the story, during which the children’s voices,
the characters’ movements as controlled using multi-touch
interadion, ard the introduction of new charaders or
charges to the badkground scenes are all recorded These
stories can be redayed laterby the same or other children

Initial Design of the Interactive Software

The initial design of the software interface (Figure 2) pro-
vided a singe workspace for interading with cgptured
contert, creaing new content, and recording and repaying
stories. Its design was very basic,comprising a grey badk-
ground and redargular buttons labelled with text. Buttons
along the bottom side of the screen triggered system-level
functionalities including taking phaos, starting sketctes
from scratch, accessng previoudy creaed story elemerts,
recording new stories, accesdng remrded stories, ard ac-
cesgngthe regycle bin that contained discarded contert.

Figure 2. Initi al sdftware interface Top left: a cut-out mug;
middle: a photo of atoy robot being edited.
Whena new image wascaptured with the camera, the pho-
to would simply appea on this work surface. By doule-
tapping on the phao, the user could reved edting options
(draw, erase,cut and paste) depicted as buttons along the
sidesof the phao. Pressng one of the buttons entered the
relevart edting mode. A “Done” button completedthe edt
ard hid the options. Stary elemerts could be fredy moved,
rotated and resizedusing multi-touch operations for both
edting and storytelli ng purposes. After the user creaed all
story elements, they could immedately press the “Record”

button to start recording the story using the elements al-
ready presen in the workspace.

Design of Physical Devices

To enalte childrento flexibly phaograph objeds, we de-
signed a capture tool asatangible extersion to feed into the
tabletop system. In order to provide atool that would be
easy and chea to set up and that would pemit exploration
of different desgn possbilities, we cregded a moduar solu-
tion, comprising a generic camera modue (Figure 3a) that
could be snapped on to several interchangeable “bases”.
The threebaseghat were creged were chosento emphasise
playfulness and simplicity, being a “magnifying glass”, a
“telescope” and a “magical frame" (Figure 3c, d, e). We
deliberately chose to use large rectangular frames as “live”
viewfinders insteadof digital viewfinders to keep the sys-
tem setup as simple and low-tech as ssble.

4

Figure 3. (a) Camera module (b) Situated base

(c) Magnifying glass(d) Telescope (e) M agical frame.
Apart from the telescope, which was spedfically despned
for individual use, we envisioned the large redangular
viewfinders in the other two basesasa means of encarrag-
ing childrento use ard frame objeds cooperatively, and to
swap between bases in order to suppat differert cgpturing
situations, eg. a norspedfic cgpture of the surroundngs
using the magical frame, vs. a more predse cagpture of an
image from a book using the magnifying glass The camera
modue was equipped with two magnets that allowed it to
be connededto the different basesand which also aded as
the eledrical connedion to the button(s) locaed on each
base triggering phao capture. This setup generally allowed
the capture device and its interadion possbilities to be
adustedwithou changing the computational elemerts.

In addition to the camera modue ard the three handheld
viewfinders, an additional base was desgned to attad to
the surface itself so that pictures could be taken “hands-
free”. This baseallowed the camera modue to be mourted
onto the table using a suction cup (Figure 3b), aswell as
ercgpsulating a speaker and microphore used for recording
ard playing badk stories. All of the baseswere designed
with similar aesthetic qualities in order to provide acom-
mon interadion language.

Initial trial

An informal trial was run in which two separate pairs of
boys (aged7 ard 8, and 8 and 12) usedthe system for about
two hous in our reseach lab. Our intertion here was to
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highlight obviously problematic design elements, ard to
gain some ealy feadbadk.

Even with only two pairs of users, it becane immedately
clea thatthe large amourt of functionality available within
a single workspace led to uncertainty about differert sys-
tem feaures the fad that the credion of story elemerts ard
the recording of the story were represetted in the same
space seamed particularly confusing. Theseproblens were
further confounded by ambiguous button labels and the fadt
that buttons for very differert feaureslooked visually simi-
lar. An additional difficulty was the locdion of buttons
along the bottom edge of the tadetop, which ledto children
accidertly triggering these feaures when manipulating
contert (eg. with their deeves.

Regarding the camera devices, it also becane evident that
children had difficulties in framing their pictures The loca-
tion of the camera on the portable viewfinders (off- centre at
the battom of the frame) had been chosen becawse it was
felt that childrenmight saaifice predsion for playfulnessin
interadion. For example, the large viewfinder in the mag-

cd frame might allow children to look through the view-
finder together. However, the mismatch between the physi-

cd viewfinder ard the camera image caused difficulties

espedally for the “magical frame”, where the perceaved
framing depered on the position and distance of the per-
son viewing. In addition, apart from charging between one
of the handhreld viewfinders ard the situated base (which
was well suited for taking self portraits), there seamed little
erthusiasm for swapping the camera to suppat different
cgpturing situations.

REDESIGN

In redesiqiing TellTade we aimed to solve the issues
raisedin the initial trial by (i) creaing a distinction between
making elements for the story, and telling the story, (ii)

creaing new graphical represemations for the interface
elements and repositioning them, and (iii) resdving fram-
ing iswuesfor the cameras

Figure 5. Redesigned sdtw are interface (“M ake” mode).

Introduction of Modes

In order to claiify the different system feaures, the single
workspace model was repgaced by two distinct system
modes: “Make” mode and “Tell” mode. These were diffe-
rertiated by their badgrounds (icons represeting edting
tools such aspercils and scissors popuate the badground

in Make mode). Additionally, the interfface elemerts of
each mode were intertionally pasitioned on oppdsite sides
(left versus right) of the tabetgp, which had the extra ad-
vartage of diminishing the likelihood that feaures would
be accidertally triggered when switching between modes.
Figure 5 illustrates be redesigned software interface.

Re-design of Interface Elements

The graphical interface buttons were redesigned as large
irregularly shaped “blobs”, each containing a graphical icon
plus suppating text (Figure 6).

o 2

Figure 6. Redesigned graphical interfacebuttons.

The different shapesof the blobs ard the addition of vairi-
ous fealbadk sounds emphadsed their different functions
ard instilled a serse of playfulness On reflection, it was
dedded that the defaut interface layout and text shoud be
orientedsuch that it naturally favoured children positioned
along one side of the table. This was so that childrenon this
“preferred” side would have more control over the currert
interadion status (eg. switch mode, start recording etc) to
reduce conflict and confusion. At the same time, other
childrencould fredy join in from any side in order to creae
story elements, moving and rotating these elements to suit
the children’s position, as suggested by [7].

Figure 7. Thefinal handheld and situated capture tools.

Capture tools

As our initial trial steeled us away from having multiple
hardheld viewfinders, we deddedto focus on the design of
one handheld base.Given the fad that the use of the magni-
fying glassreallted in lessviewfinder misalignment and at
the same time suppated multiple children viewing, we
iteratedfurther on its design and a new handheld basewas
creged onto which the camera modue, once attaded,
would form a crosdhair. Now that the camera was more
central, aligning the crosshair with an objed would allow
that objed to be betterframed (Figure 7a). In addition, two
buttons were added on bath sides of the hande of the si-
tuatedbasefor triggering capture (Figure 7b). In addition, a
digital viewfinder on the tabetop screen gave additional
feedbadk (Figure 5 left side). This wasthenused along with
the hands-freedevice containing the microphore.

FIELD DEPLOYMENT
Fadlowing the redesgn, TellTabde was depoyed in the
library of a primary schod in the UK for two weeks [see
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also 2], during which time 66 children used the system: 34
girls and 32 boys, ranging in age from 6 to 12 yeas old. It
was notable that the redesigned elemerts had the desirel
effed of improving simplicity of interadion, with children
giving broady positive feedbad about the system. We also
noted very few of the usahility issues we observed in the
first trial of the system.

During the depoyment it also became clea that children
startedto adopt interesting approachesto collaborating with
one arother. In particular, the affordarnces offered by the
multi-touch surface, for tasks such as cutting out phaos
ard drawing on them, were obvioudly different to those
offered during tasks incorporating the capture devices.
When undertaking adivities that just involved the surface,
children had to socially manage their collaboration. This
was patticularly necessary during the cutting out of phaos,
asthis required one finger and could easily go wrongif two
fingers touched the surface. Children often managed this
verbally, direding one ancther not to touch the screen when
this adivity was unfolding. On the other hand, adivities
such asdrawing could involve numerous children at once,
ard whole groups were observed working together to co-
lour in large pictures such as badground scenes. In addi-
tion, the orientation of the defaut interface layout favour-
ing those who occupied one side of the tade encouraged
them occupying that space to take control, helping in the
maregement and dedsion-making neededto planthe story.

As outlinedin the introduction, we did not wish to erforce
collaboration through the design of TellTade. Thus, no
extra feaures were included that would reward children
who were working together. Howewer, the affordarnces
offered by the camera were observed to successfully en-
courage the childrento collaborate. Because the version of
the capture device usedin the field trial suppated usage by
one child at atime, it offered the oppatunity for only one
child within a group to take the role of ‘photographer’ at
arny one time. Interestngly though the separation of the
cgpture device from the depiction of the digital viewfinder
meant that often children at the tade would adopt the role
of pressng the capture button on the surface, direding the
child with the cgpture device to line up the image. This was
despte the fad that there was alsoa trigger on the capture
device. In fad, the taking of phaos becane one of the most
obvioudy cdllaborative adivities; often one child would
hold the live viewfinder, one would watch the tabetop
viewfinder, and arother would hold a toy or adually serve
as the subjea of the phao itself.

DISCUSSION AND CONCLUSION

The iterative desgn process in which we had children
participating in a very early stage of the system’s develop-
mert, helped us to quickly steer the development of Tellta-
ble. Here, we foundthat valuabe feedbadk was gained on
the basisof only two pairs of children, feedbadk that de-
monstrally made significant improvements to the applica-
tion. For example, while the initial desgn was in some
seree quite unstructured, we found that adding modes
(more structure) acually made for a simpler system, which

alsomirrored the stagesthat children normally go through
when telling stories (irst making, thentelli ng).

This issue about how much ore erforces structure also
arose in other aspeds of the design. As foundby Rick et al.
[8] aswell as observedin the initial trial and field depoy-
ment of TellTable, children are lesslikely than adults to
resged the rules of turn-taking. This pasesa higher risk of
interadion conflict, ard raises the queston of whether ard
how one erforces social order while encarragng callabora-
tion In our case, this was throughsubtle means: we laid out
the main interface around a preferred orientation so that
children on onre side of the table were more in the role of
manregers, while others could contribute on locd contert.
This proved to work well for children, despte the intuition
of making tabletop interfacesorientation-agnostic.

Another interesting attribute of our desigh wasthe intega-
tion and division of feaureswhich spanned both software
and hardware enalling collaboration without saaificing
individual interadion paossbilities. For example, having a
physical hardheld capture tool and a software viewfinder
on the tabetop might suggest something which is baoth
redundart and disorienting. However, in this case, we
foundthat this disjunction of different asgeds of the cam-
era encarraged children to take phaos collaboratively.
Another example was that one child would steer the si-
tuated cagpture tool from behind to help taking portraits of
other children Theseshowedthat by decertralizing interac-
tion ard involving multiple physical devicestoward a sin-
gle goal, callaboration could be promoted

As we continue to pursue new forms of interadive taletop
systems, we wil | continue to leam more about the impad of
different kinds of desigh dedsions onimportart issues such
as credivity and cadlaboration. This short note preseits a
case study which helps to popuate this reseath space
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