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ABSTRACT

This paper investigates the use of 3 creative fgdes - namely
scenario-based design, sketching, and mockup creati in
software design processes. During a series of desigkshops, 8
teams of designers were asked to design the GUI thed
interaction process for software applications fomdins such as
collaborative drawing, collaborative text editimgd collaborative
games. Each workshop was organized following thelehof
definition for a creative process as proposed bgh@m Wallas
and for each phase of the process a different igabrwas used
by the participants. The paper describes the 3ntgaks in the
context of a creative process, their use duringstbekshops, and
a brief discussion on their impact on the overaBign processes
followed by the teams.

1. INTRODUCTION

Software is rarely associated with creativity. Hoeme software
design, as any type of design, is a highly creativéeavor [1]. It
implies the key steps of any design process - probfinding and
problem solving, understanding and defining protsiehalancing
forces and coming up with creative solutions. Hwat reason, it
could highly benefit from the techniques and comsepvolving
around creativity.

This paper describes the investigation of the us& creative

technigues - scenario-based design [2], sketcijearid mockups
[4] - in the design of the interaction and the dniapl user

interface (GUI) of software applications. Scendrased design is
defined as the technique of using scenarios dudegign

processes. In terms of software design, scenahiosld answer
questions such as: who are the users?, whateiregthals?, what
is their motivation to use the software applicatiphow could

they use the application, and when and where campiplication

be used?. Sketches are tools for capturing predimin
observations and ideas. They are widely used imwaidomains,
including graphic design, and architecture. Mockuaps early

prototypes made of cardboard or otherwise low-figehaterials.

During a series of design workshops, 8 teams ofgdess were
asked to design the GUI and the interaction prot@ssoftware

applications for a specific collaborative domairack workshop
was organized following the model of definition farcreative

process as proposed by Graham Wallas [5] and fdr phase of
the process a different technique was used bydheipants.

2. CREATIVE PROCESSESAND
TECHNIQUES

Creativity has been defined in terms of severalcepts, two of
those being the creative process, and the techsiquereativity.

2.1 Creative Processes
A first attempt of a creative process model defnit was
proposed in 1926 by Graham Wallas [5] who iderdiffeur

phases in a creative process: i). preparationeaghhse in which
the problem to be solved is clarified and undeidtod).
incubation when one no longer consciously considdrs
problem, iii). illumination as the phase in whichet creative
insight occurs, and iv). verification, the last phaluring which it
is verified that the creative insight is indeed dusion for the
problem to be solved. Osborn [6] refines this d&én and
proposes a two-phase model for defining a creatreeess. The
first phase consists of the idea generation, bétigwed by a
second phase called idea evaluation. Another similedel was
proposed by Amabile [7] which defines the creapvecess based
on four phases: i). problem presentation, ii). pragon, iii).
response generation, and iv). response verification

2.2 Creative Techniques

There are several creative techniques documentit iliterature;
of interest to this work are some of those mostting the context
of software design.

2.2.1 Scenario-based Design

The complexity of software design problems exceedg’s
individual ability to tackle them and asks for tbalaboration of
stakeholders with different expertise and backgdsuin addition
to that, it is often the case that software adeé®dse problems of
clients (often, the users) which may not be (ardret willing to
be) experts in software design. Therefore, ond@fchallenges in
designing software applications is finding waysctommunicate
design ideas and interaction representations. Gayetevdo that is
by describing as in a story the actors (the paéntsers of the
application) and the activities (the actions thepliaation
supports) they would perform when engaged in thierdaction
with the application under design. Such descrigtiane called
scenarios. They are stories which describe peopketion, their
goals, and motivation, the concrete descriptionaativities that
engage the user when performing a specific taglen&io-based
design — i.e. the technique of using scenariosndudesign
processes — has been applied in various stagelseodftware
development cycle, such as requirements analyser-designer
communication, design rationale, documentation amdhing,
evaluation, abstraction and team building [2].

2.2.2 Sketches

In addition to supporting externalization procesgas sketches
have been documented to enhance social interactamgination

among collaborating designers [8], and introspectj®]. The

initial phases of GUI design are governed by umadety. Objects
belonging to the GUI may have “uncertain typesesizshapes,
and positions” [20]. It is because of this uncertigithat designers
do not feel the burden of deciding on details sashcolors,
alignments, and fonts which should be decided orindulater

phases of the process. Sketching GUIs gives theepsocertain
fluidity, since sketches are rough representatiand may be



modified at any time based on the continuous eagitam of the
design space of the application.

2.2.3 Mockups

Mockups are early prototypes made of cardboard tberaise

low-fidelity materials. They resemble the final guzt, but only
at a surface level, having little of the eventuahdtionality [4].

Mockups help designers negotiate on Ul design eélatspects
and may be easily created by anyone involved inpteeess.
Several tools exist for creating mockups, the npagtular being
Balsamiq [10] and Mockingbird [11].

3. CREATIVITY IN SOFTWARE DESIGN

The section reports on the application of the presk creative
techniques during 8 design workshops which wereartegd
following the model of definition of a creative pess as
proposed in [5]. During a design workshop, a tea3¢
designers were asked to design the GUI and theattien
process of a software application for a specificbpgm domain
from the list: collaborative drawing, collaboratitext editing,
collaborative puzzle solving, and collaborative sswords
solving. Each workshop had 3 phases — preparaticnbation,
and illumination - and the 31 participating designewvere
encouraged to use different creative techniquesg@ach phase.

3.1 Creative Processesin Software Design

3.1.1 Preparation

During the preparation phase, the teams were asketioose a
problem from the list and to generate as many saEnaleas for
an application to tackle this problem. 143 ideasengenerated
which is an indicator of the fact that the teamsnii the design
space exploration not only useful for finding pbssisolutions,
but also a means of understanding the other
backgrounds and expertise.

3.1.2 Incubation

During the incubation phase, the teams were as&edhbose
another problem from the list and find as manyedéhces and
similarities as possible between this problem deddne chosen
during the previous phase. The total number ofSdgenerated
was 110, out of which 44 were similarities betweéeulifferent

problem spaces and 66 were differences. As a caesegq, the
participants were supported in understanding theorstary

implications in their design processes and to gediféerent

perspective.

3.1.3 lllumination

The last phase required participants to sketchGhk and the
interaction process they agreed on for an apptioa tackle the
problem they initially chose. During the illuminati phase, the
teams went back to the ideas previously generateely sketched
a subset of these ideas in order to get insighirsspiration. Their
sketching process was not linear, all teams mowiagk to
previous representations, modifying or combiningnthin order
to create new representations and components. HEee df
sketches is discussed further on in the next gectio

3.2 Creative Techniquesin Software Design

3.2.1 Scenario-based Design

Through the use of scenario-based design technidpee total
number of ideas generated by the 8 teams was B43.d8 these
ideas addressed aspects related to the functipnafit the
application under design. 28% of the scenario ideksed to the

members

goals the users could have when interacting withapplication
under design. Exploring the potential users thdiegon might

have generated 14% of the ideas. 12% of the idwagarticipants
generated addressed the possible motivation fongughe

collaborative application. The large number of slegenerated
and their diversity supported the exploration dfraader number
of design situations and possible good practicéadkle them.

3.2.2 Sketches and Mockups

Sketches were created by all the teams. These seegions
included the GUI and elements of interaction desigmey were
used mainly for expressing design ideas and indiutle design
of controls, metaphors, errors, interaction meanst and output
channels, users in action, features, layouts, gopkaances.
Sketches also served as communication means, singpdine
members of each team in understanding each otiteras and
adding to them. This reflected in the sketches afidnmaps,
intermediary representations of the concepts thented to
include in the design, and explanatory diagramsaoicepts and
the relationships existing between them.

4. CONCLUSIONS

The paper reports on an investigation of the usecreftive
techniques such as scenario-based design, sketsttesnockups
in software design processes. 8 teams worked ordesi&n of
software applications addressing one of the problem
collaborative drawing, collaborative text editingollaborative
puzzle solving, and collaborative crosswords sgviTheir
design processes followed 3 phases [5], a cresormique being
used during each phase.
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