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Abstract
In this paper, we position ourselves behind the further ex-
ploration of creative tools that do not alter or interrupt the
designer’s thick practice, but instead exist seamlessly with
existing practices through the use of multimodal input. We
provide an example of this with our own work towards the
design of gesture-based visualization systems for external-
ization of thought amongst creative workers, as well as a
hypothetical example of such a system to support sculpting
in stone. This approach is not proposed as a replacement
to the design of virtual tools, but rather presents a differ-
ent perspective on the design of tools that can aid artists or
designers in ways that coexist with their existing practice.
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CCS Concepts
•Human-centered computing → Interaction design the-
ory, concepts and paradigms; Ubiquitous computing;
•Applied computing → Arts and humanities;

Introduction
In their proposal of five key themes for interaction design,
Klemmer, Hartmann, and Takayama [4] present the con-
cept of thick practice, where they argue that "interfaces that



are the real world can obviate many of the difficulties of
attempting to model all of the salient characteristics of a
work process as practiced." Thus, when the interaction har-
nesses the real world effectively, as opposed to requiring all
input and output to be through a virtual context, the regular
practice of the user is less likely to be interrupted and the
issues that can arise when attempting to model the thick
practice of users into the virtual world are avoided.

We propose the idea that creativity support technologies
should not interrupt or alter the thick practice of artists and
designers. This can be done by harnessing multimodal di-
mensions (gesture, speech, sight, etc.) of interaction that
are already part of the designer’s existing practice. In other
words, using actions and activities that the designer already
engages in to support their creativity. This paradigm of cre-
ativity support tools can be contrasted to tools that offer
novel types of interaction possibilities to artists and design-
ers, such as the Google Tilt Brush [1], which allows artists
to draw in a 3D virtual space, or monitor and stylus-based
drawing tablets , which has become the industry standard
for digital drawing tools. There are evidently clear benefits
to these well-designed novel interaction tools for artists.
These still support artistic practices and are transparent in
their interactions, having been shown to be powerful tools
for artists to use. However, they require the creative practi-
tioner to alter or change their creative practice to a certain
extent. The extent of adaptation needed can range from
involving minor adjustments in how things are done to sub-
stantial changes in the practice.

Our proposed paradigm for the design of creativity support
systems can be grounded in the concept of thick practice
[4] and against the background of ubiquitous computing [7],
to propose tools that allow the artist to engage in their reg-
ular practices with systems that blend into the background,

supporting their work by translating the multimodal input
they feed into it naturally into helpful and meaningful repre-
sentations of their task at hand.

Background
Practices of creative practitioners are typically very nu-
anced and it can be difficult for a single interaction tech-
nology to encompass all aspects entirely. In Klemmer et
al’s description of thick practice [4], they reference Weiser
[8], who puts forth the idea of "embodied virtuality," or, the
bringing of computation into the physical world, as opposed
to the inverse, where we take the physical and digitize it.
Weiser was also one of the first to bring into focus the con-
cept of ubiquitous computing [7], describing the "integration
of information displays into the everyday physical world."
He portrays a world wherein information is readily available
through connected devices, that undergo these processes
without the user requesting them to, the technology existing
purely in the background. Lyytinen and Yoo [6] also con-
tribute toward this idea, describing ubiquitous computing as
the embedding of "our natural movements and interactions
with our environments – both physical and social."

Our position is strongly situated in the third paradigm of
HCI, as proposed by Harrison et al [3], in that these pro-
posed systems are highly involved with their context of use,
and are situated in the human experience and complex
meaning-making that artists and designers undergo when
engaging in a creative task. To design such a system, one
must understand concepts and adopt means of evaluation
unique to the given practice’s context.

In our specific vision, the multimodality of the artist’s thick
practice is incorporated into an ubiquitous system that
surrounds their work without interfering with it. One can
imagine a myriad of different kinds of tools that incorporate



multimodal input comparable to what creative practition-
ers already do into the regular practice of their craft (such
as using hand shapes for modeling clay, sight for observ-
ing artwork, or the movements of handling existing tools),
for the system to recognize and process in order to provide
meaningful information.

Case System Design Examples

Figure 1: An illustration of the
system we are currently working
towards, which visualizes creative
ideas from gestures and speech.

Gesture-based Visualization Systems for Brainstorming
One example of a system design within the paradigm of
our proposed approach to creativity support systems is that
of gesture-based visualization systems. Currently, we are
investigating the design of a gesture-based visualization
system for supporting creative brainstorming. We envision
a system where collaborators can speak and gesture their
ideas to one another naturally, as they would do in typical
conversation, while a system harnesses their conversa-
tional gestures to visualize their ideas on a shared display
to establish common ground understanding, as illustrated in
Figure 1. In our most recent study, we tested a basic proto-
type of this system, designed to visualize object size from
dimension-describing gestures, which we identified features
of in our previous work [2]. When we probed participants
for their perceived uses of such a system, the majority of
uses that participants proposed (65%) involved translating
an idea into a visualization. Application areas varied widely
from entertainment to shopping, but participants whose pro-
posed uses involved design came with up with interesting
examples:

• "It would be very good for ... the entire design indus-
try so, creating blueprints and stuff. If you’re able to
accurately describe what you’re visualizing, it’s eas-
ier to help, or kind of convey what you’re thinking to
other people.... it’s easier to actually, like, complete
the design process cause you’re able to facilitate your

ideas and have everyone actually understand a much
clearer picture what you’re thinking."

• "Um, for one it could make designing a toy way eas-
ier. It could be like a conference call with a bunch of
other toymakers and you could be like ’hey something
about that size, this shape’ and this could outline it,
that would be cool."

• "...just on like a global scale, it would help with de-
scriptions of like- maybe collaborating and product
design, throughout the nation, so like if someone has
a firm that’s in multiple locations, having like a video
conference and then having some sort of system that
could visualize what people are trying to say..."

These examples closely align with our vision for a gesture-
based visualization system, and serve to show the potential
for a multimodal ubiquitous creativity support tool that does
not alter the thick practice of collaborative brainstorming,
while still supporting it through gesture recognition and in-
terpretation.

Embodied Tracking System for Sculpting
For the above system concept, the creative product is the
brainstormed idea, communicated between a team of artists
or designers. Another example, with a more concrete cre-
ative product, is that of a sculptor working with a hammer,
chisel, and stone. As the sculptor brings the chisel against
the stone and chips away by pushing a hammer against it,
the hammer and chisel become an extension of the sculp-
tor, carrying out his/her artistic intent. One can imagine de-
signing an interactive system for sculpting that includes a
digitally-augmented hammer and chisel, akin to MIT’s IO
brush [5]. The stone would be placed in a virtual environ-
ment and can be perceived through a VR head-mounted
headset. In this approach, the augmented hammer and



chisel would become interactive tools for the virtual stone,
and this would require the artist to learn how to use a new
tool and to alter the thick practice he/she had established
previously with their existing materials.

Figure 2: An illustration of our
sculpting example, showing a
system providing information as the
artist carries out their intent.

Instead, following our position, a system can be designed
to observe the embodied actions the sculptor performs
through the hammer and chisel. Each strike of the hammer
represents an intent, and the system could track or model
those intents as they are carried out, warning the artist of
weakening the stone too much or indicating the direction
the final product is heading in with the choices they are
actively making in their regular practice. This information
could be projected onto the stone itself, or provided nearby
on a display for reference, as illustrated in Figure 2.

Conclusion
There are certainly tradeoffs to pursuing a multimodal ubiq-
uitous approach versus one that requires adaptation to a
new tool. For example, with our proposed approach, the
artifact remains aligned with the materials and processes
already involved in a given practice, whereas with a new
tool, new possibilities may emerge in the creative practice.
We believe that both approaches should be explored with
the tradeoffs clearly kept in mind.
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