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ABSTRACT

Creative work — especially in business — is often connected
to highly complex data. While current software tools
support manifold areas in working with complex data, they
are very limited to support creative work. Little research
has been done on what kinds of representations are
supporting the externalization of mental efforts in the best
way. Especially it is very challenging to give abstract
mental concepts an appropriate representation. This
doctoral research is creating and investigating novel
approaches combining visualizations, interaction concepts
and memory techniques to create design guidelines for
interactive  visualizations for creative work. First
experiments have been conducted and the key principles are
implemented partially in a prototype called BrainDump.
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INTRODUCTION

Creative business work — such as decision making, problem
solving, or planning — faces a continuous change between
analysis and synthesis. This interdependent process has
been coined reflection-in-action [p.21, 6]. Neither structure
nor amount of data needed during this process is known in
advance. A given task is incrementally structured and is
subject to highly dynamic change. This results in
conflicting goals: on the on hand as little effort as possible
should be necessary for creating visualization patterns for
creative work, while on the other hand the model should be
as much expressive as possible.

The majority of current software tools imply that the goal of
a task is clearly specified and the steps towards the solution
are known in advance [4]. Thus the interaction is
determined by the systems architecture and data constraints.
This approach hinders the creative process in its early
phase, what makes traditional materials such as
whiteboards, pen and paper still most attractive for creative
workers. Available software tools focus on displaying and
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modifying content. Thereby the structure of the mental state
of a creative task exists only in the user’s mind. However,
internal mental representations perform poorly on reflecting
upon them or making sense of complex and rich object
relations or associations. Consequently, there is a need for
well designed external representations that can support this
process [5]. The aim of this doctoral research is to identify
principles for the visualization of the structure of mental
images and connections. As a result these findings shall
lead to design guidelines for interactive mnemonic
visualizations for creative work. These guidelines are
identified through the development and evaluation of
experimental setups and prototypes, which are based on
initial requirements:

e Task based interaction: the interaction with the system
should require as little cognitive effort as possible from
the wuser. “People should learn the task, not the

technology*.

Providing an overview: flexible visual shaping of the
structure of the ideas, associations and mental concepts
should be supported. Important information should be
visually prominent.

Modifying the overview: it should be possible to directly
modify the overview (reflection-in-action) while it is
being created.

Flexible (re-)structuring of information: because of the
constant dynamic changes, important information can be
less important in a next step and vice versa. Thus focus
and significance of information needs to be adapted in a
dynamic way.

History: the single steps of the creative process should be
saved for later reuse and reflection.

INITIAL EXPERIMENT: THE EXPLORE TABLE

Experiments for inspiration on interface design were
conducted using a self-made table setup called eXplore
Table [2]. This setup uses a glass plate for the interaction
with physical substances. Cameras were filming the
experiments from the top and bottom of the glass.
Participants had to use real physical substances such as rice,
plasticine or eggs. Through their daily life, people have a
natural way of interacting with those substances. For
instance: plasticine is formed and rice is pushed. This is
fundamentally different to the widely spread and dominant



paradigm of mouse and keyboard interaction. Touch-
sensitive devices like touch-pads have no need for the
cursor-hand-eye detour like desktop systems. Data can be
shaped directly by hand. The participants were given the
task to imagine that the physical substances on the table
setup are like digital data. With these they should perform
basic interactions like linking, separating, copy and paste,
erasing and creating. Two main goals are pursued with
these experiments:

e Visualization: Learning from nature and finding
principles for optimal design of visualizations.

e Interaction: Identifying affordances for different

substances to interact with them.

The filmed experiments and examples of the first digital
prototypes can be seen in a video summary [2].

CASE STUDY: BRAINDUMP

Bringing the observed flexibility of changing fluid
structures together with the idea of doing research in the
internet, we created a first prototype named BrainDump [1].
The focused type of task is information gathering during
web browsing sessions. While performing such a task, the
structure and amount of required data is not known in
advance. The system provides the possibility to create and
manipulate visual images of mental connections in a
dynamic way. This is done easily via one single step of
interaction. Therefore the focus is on the user’s creative
work without being distracted by figuring out how to use
the system. Further features are: keeping the links’ entire
information, i.e. source data, annotate content, and
hierarchically group collected items. A first user test with 9
participants was designed and conducted, showing that
participants understood the purpose of BrainDump
completely. All of them would like to use the application
more often in their daily work. Participants especially
appreciated the easy way to visually change relations and
associations between information [1]. An advanced follow-
up version of the prototype for multi-touch interaction will
be implemented on a tablet-pc.

FIRST CONCLUSION AND FUTURE WORK

In creative business work, problem analysis and solution
synthesis are fundamentally interdependent. As they are
alternating constantly, information structure is not
predefined but changing in a highly dynamic way. It is
essential for users to keep track of their mental efforts
through visual externalization and to be flexible in changing
the shape and structure of this visualization. The next
challenge will be to identify implicit affordances for
interaction of objects which can be transferred into rich
interaction patterns. Since it might be hard for test
participants to report on their own mental processes, it will
be a further step to analyze methods for measuring results
of such processes [3] using BrainDump or similar tools.
Participants have already been filmed and asked questions
using the first prototype of BrainDump.
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Design guidelines for interactive visualization for creative
work beyond mouse and keyboard will be derived using
these results together with knowledge about affordances of
objects for interacting as well as the conclusion of
measuring the results of thought processes.
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