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ABSTRACT

Collaborative storyboarding, an emerging area séaech, entails
having groups of users work together to producecuesnce of
user-system interactions. We conducted a studyhichwgroups
of designers were asked to construct storyboardsgus
predetermined components. Initial analysis of thuelys sessions
shows the emergence of a model for collaboratiggykbarding,
outlining the collaborative phases designers gmutin. The
model can aid those studying design reuse andup@asting
tools.
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1. INTRODUCTION

Storyboarding is a design technique that first resprominence
in the movie and advertising industry, to highlighe key aspects
of a cartoon, film, or commercial in the early stagof
development [2][4]. Astoryboardtypically consists of multiple
panels describing actors and actions most impotteatstory.

In the field of human-computer interaction (HCHorgboarding

has been adopted as a tool for illustrating keyiseges of user-
system interaction, often through sketches [1].n®tmarding is

the process of describing a user’s interaction #ithsystem over
time through a series of graphical depictions axtlial narrative.
Key aspects of a storyboard are the inclusionroétipeople and
emotions, text, and the level of detail [8].

Growing in popularity, but still not studied to igmsificant degree,
is collaborative storyboardingin which teams of designers work
together to create a storyboard. We are interastedllaborative
storyboarding sessions requiring participants #® ssme sort of
templates to inspire design, such as participapasdon note
cards, pictures in a repository, or interface congms from a
library [5].

The goal of this work is to investigate how peoplerk together
toward collaborating on a storyboard that leveragetentially
unfamiliar components without focusing on whatdtually being
designed. Our investigation shows a model of colative
storyboarding is emerging through initial analysise potential
benefits of such a model are in identifying how rgtoard

representations evolve, when designers transitivo different
activities, and guidance for tool support structure

2. RELATED WORK

Studies on the collaborative use of shared worlespaiave been
conducted. A shared workspace is an environmewhioh visual

information about shared objects is provided [He¥ facilitate

modification of the objects and observation of #ffects of the

modifications made by others in a transparent maj@je

Tang and Leifer present a study in which they itigased how
groups engaged in design sessions collaborate ishaed
workspace [7]. They present a framework they usantyze the
workspace activity which consists of storing infation,
conveying ideas, representing ideas, and engagttentian.
Gutwin and Greenberg present another frameworknditge for
the awareness of small groups in shared workspgeeesd aiding
designers in the creation of groupware systems ABhough
there are more examples of such work, it is impurta note that
collaborative storyboarding has not been studigisimanner.

3. STUDY

To investigate how groups of designers might caoltabively
storyboard, we gathered 21 graduate students #isipants for
design sessions and divided them into 7 groups.inButhe
sessions, they were presented with 30 cards, eaghaying a
picture and label of an artifact on the front atel positive and
negative consequences on the back (see Figureath goup
was asked to create a storyboard with 4-7 panelesenting a
system solving a given problem. Upon completiorgytiwere
asked to write a narrative. Two investigators wanesent to take
notes. All the sessions were recorded on video.

Figure 1. Participantstook part in design sessionsin which
they constructed storyboards by utilizing cards depicting
artifacts.



4, STORYBOARDING MODEL

We took a grounded theory approach [6] to analyzing data
from the design sessions. By using the open cddihtechnique
on early video, we identified categories such gsesentational
changes, card manipulations, and piling habits blema us to
formulate an initial collaborative storyboarding aeb

Studying the flow of storyboarding illustrates te that there are
important collaborative processes that take pla@er model
suggests collaborative storyboarding may be cheriaed as a
process where designers, amtors, manipulate aepresentation
of artifacts to articulate a usage scenario for a system (gped-
2). To reach this goal, actors progress througketiphases during
their collaboration. The representation reflects tork that is
done in each phase as it evolves. The first phageoring, is
characterized by actors beginning to understandddsign task
ahead of them. Thus, there may be limited artifmganization as
actors focus on familiarizing themselves with thigfacts without
necessarily thinking of design goals. In the secgithse,
differentiating, actors adopt a strategy for decision-making @n th
basis of some form of classification such as acaspiybe, and
reject. The artifacts are subjected to the schemm®ugh
comparison and the results are reflected in theesemtation. The
third phasegconstructing, marks the beginning of the assembling
of the artifacts to form a storyboard. Decision-mgk can
continue to take place, while the organization fribra previous
phase is changed further to reflect the growing feasfs of the
storyboard. Artifacts that are to be included ia #toryboard are
moved from regions in the representation reflectitige
classification and used to construct an orderedesaze of cards.

Figure 2. A collabor ative storyboar ding model consists of
actorsthat transition through phases of exploring,
differentiating and constructing. Communication leveragesthe
artifactsthrough placements, gestures, and utterances.

Within each phasejtterances, gestures, andplacements are used
to communicate and make progress toward complédtingtask.
Utterances made in reference to cards can cauds pkcements
to change within a phase. Although the same gdsiat®ns with
respect to cards are likely to be used in evergphthey are used

for different purposes depending on the phase thiey place in.
Actors can transition jointly from phase to phase. These
transitions occur as a result of the actors’ utteea and gestures.
Often, the state of the representation acts as talysa for
transition when it is apparent a certain subtaglomplete.

5. CONCLUSIONS AND FUTURE WORK
Having such a model can potentially enable thoseidimg on
design reuse to better characterize how groups esigders
collaborate to leverage artifacts in constructingstem
representations. This model serves to cast lighinupertain
points of interest such as the evolution of thel gapresentation
from start to finish with respect to collaborataetivities that take
place and the mechanisms that allow for transititosn one
activity to the next. In turn, this can aid deslgrowledge capture
and reuse tools, a well-known challenge, by beimgira of
collaborative factors that might inhibit reuse—antemember not
transitioning into the next phase with the oth&tgthermore, the
activities typified by the model provides impetus fvhy tools
meant to support collaborative storyboarding shaaildr and/or
divide a workspace to support each phase.

As mentioned, following a grounded theory approanhbled us
to identify our model. Future work consists of coating further

analysis with the goal of demonstrating how theigiesessions
followed our model. We will focus on using the thes of

distributed cognition and common ground to interpine changes
in representation and the impact of gestures ardramices
respectfully. This will provide greater weight tdvweventual tool
support will need to be tailored to support our elod
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Preliminary Findings
Collaborative storyboarding takes place in 3 phases:
exploration: discovering artifacts, limited organization
differentiation: making sense of artifacts, grouped artifacts
construction: assembling artifacts into a focused storyboard
Utterances, gestures, and artifact placement are all used

uniquely in each phase to complete the design task. They

are effective catalysts for transitions between phases.

Conclusions &
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collaborative
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design artifacts while
encouraging

knowledge capture and

deliberation.
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