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There is a growing interest in tools and techniques that
can stimulate stakeholders’ creativity during
participatory workshops at the early stages of product
or service design projects. Here we outline our research
investigating how information visualization techniques
might be used to make abstract data more accessible
and engaging, and therefore stimulate creative
thinking. We illustrate this with reference to two
experimental studies and a case study in which our
ideas were put into practice during a service design
workshop held in conjunction with a major energy
supplier.
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The growing influence of user experience, humancentred and participatory approaches to interaction,
service and product design has resulted in an
increasing interest in tools and techniques for capturing
stakeholder requirements and desires [10]. Amongst

these, are a number of workshop techniques that have
proved effective in utilising participants’ applied
creativity during the early stages of the design process
to generate ideas for system requirements [6] and
explore future experiences with potential users [9]. In
our research [2,3] we are investigating new techniques
for using the data generated by our everyday activities
to stimulate the creative thinking of stakeholder
representatives during participatory creative
workshops.

Background and Motivation
The data we leave behind as we go about our daily lives
has grown exponentially [5]. Smart phones are
commonplace, social media all consuming and interest
in personal health monitors is growing rapidly. In
addition, the data generated by devices such as smart
energy meters are increasingly seen as key elements in
the response to major societal issues [1]. All this
suggests that such data offer a potentially rich resource
of information and inspiration, and are set to play an
increasingly prominent role in in the design of new
products and services.
Shneiderman [11] has argued that visualizing
information is a key tool for supporting creativity in the
twenty-first century. He tells us that encoding abstract
data with visual variables, such as colour and size,
enables us to employ the power of the human
perceptual system to spot patterns, trends or outliers
and therefore gain insight. This in turn enables users to
rapidly and thoroughly compare alternatives, and to
form and test hypotheses.
Creativity, according to one well-accepted definition, is
‘the ability to produce work that is both novel (i.e.

original, unexpected) and appropriate (i.e. useful,
adaptive concerning task constraints)’ [12]. It is often
discussed in terms of the 4-Ps model of person,
process, product and press [8] and with reference to
four stages that include preparation, incubation, idea
generation and verification [12].
In our on-going work [2,3], we are investigating how
the data we generate can be visualized to make them
more accessible and engaging to key stakeholder
representatives, and therefore used to stimulate
creative thinking during early stage design workshops.
In so doing we investigate the impact of different
representations on participants’ creative processes and
on the creative products that our workshop activities
produce. We have investigated the effectiveness of
visualizing data for use during preparation and idea
generation phases. Our aim is to use the creativity of
workshop participants to place data in their wider
context, to investigate the impact they might have on
the lives of various stakeholders, and to suggest ideas
for new products or services that respond
appropriately.
In this paper we briefly outline two experimental
studies and one case study that explore different
aspects of our research into how information
visualization can support creative ideation and how
different design decisions impact on the effectiveness of
that support. We then discuss the lessons we have
learnt and outline areas for future investigation.

Ambiguity
In the first experimental study [2], we investigate
whether employing a greater or lesser degree of
ambiguity when visualizing energy consumption data is

more productive in stimulating creative thinking. This is
of interest because of the frequent associations
between the concepts of ambiguity and creativity [4],
and the lines of work that suggest using ambiguous
stimuli might stimulate participants’ creativity when
exploring future experiences [9].
We found that in this context, increasing the degree of
ambiguity in the visual representation had a negative
impact on participants’ creative performance,
particularly with reference to the appropriateness of the
ideas generated. This seems to be because participants’
sense making and insight seeking activities can be
impaired where greater ambiguity is employed.
Following this we feel that information visualization
should be used in conjunction with other creativity
techniques that help participants to exploit the
ambiguity in the data, in the design context the data
come from and the different interpretations that
participants’ personal experiences suggest.

Analytical and Intuitive Creative Thinking
Applied creativity techniques have been described along
a continuum ranging from analytical to intuitive [7]. In
a recent experimental study, yet to be published, we
compared two different visualization styles, one aimed
at supporting an analytical style of creative thinking
and one aimed at supporting an intuitive approach.
Here we found that participants felt their creative
process was supported significantly more effectively
using the tool designed for analytical visualization and
that this style was significantly more effective in
directly stimulating the generation of new ideas. This
seems to be because visualizing the data in such a way
better supports participants’ exploration and

collaboration, the creativity factors they felt to be most
important, and also engendered a greater feeling of
agency or creative self-efficacy.

Case Study: E.ON Energy
This case study [3], outlines a workshop held in Milton
Keynes, UK in conjunction with E.ON, a major European
energy supplier. The objective being to design possible
new consumer services that use the data generated by
smart energy meters. Here we combined exploration of
visualized information with generative creativity to
design activities that investigated participants’
understanding of the context and experience in which
energy is consumed. These activities were used as the
preparation stage for later idea generation activities.
In this case study we found that the information
visualization tool we presented as creative stimulation,
supported collaboration and engaged participants. It
also supported their insight seeking and enabled them
to build on existing knowledge. This helped support
participants’ idea generation and led to them producing
creative outputs that display what might be described
as incremental creativity as they build on ideas that
may already be familiar.

Discussion and Future Work
Our work investigating the use of information
visualization as a tool to stimulate stakeholder
creativity is in its very early stages. However, we have
seen how we are able to make abstract data engaging
to an audience who are not skilled data analysts. We
have also seen how we can stimulate ideas considered
to be more appropriate for the context of the design
problem at hand, and how visual or interaction design
choices can impact on participants’ perceptions of the

support provided for their creative process. Finally we
have also seen how participants are able to combine
the insights found exploring the data with their own
knowledge and experiences and how this can provide
us with key understanding of the context for the design
problem from which the data come.
One key area for future work is to investigate the
factors that might lead to ideas that are judged
significantly more novel as well as more appropriate.
Also, in order to better understand the impact of our
techniques on the full lifecycle of a design project, we
should undertake a longitudinal case study to include
the use of information visualization during phases of
problem identification and idea evaluation as well as
during preparation and idea generation.
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