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ABSTRACT

Processing, Arduino and the growth of the associated
communities of practice, also called Maker communities,
has motivated a broader participation of non-technical users
in the engineering of interactive systems. Besides online
sharing, Maker communities meet regularly and share
knowledge for various purposes (e.g., creative hacking,
social networking, lifelong learning). In the context of
Maker communities, the understanding of engineering
interactive  systems (e.g., motivations, objectives,
collaboration, process, reports) and the design of the
respective tools (e.g., end-user programming for artists, or
children) are not well documented. As a remedy, we
present a coherent overview of related work, as well as our
own experiences in the organization and running of Maker
workshops. The tutorial format (lecture and hands-on
workshop) benefits both practitioners and researchers with
an understanding of creative software tools and practices.
Moreover, participants become familiar with the
organization of Maker workshops as 1) a research method
for understanding users, 2) an engineering process for
interactive computer systems, and 3) a practice for teaching
and learning.

ACM Classification Keywords: H.5.2 [User Interfaces]:

Prototyping; Evaluation/methodology. D.2.2 [Software
Engineering]: Design Tools and Techniques; User
Interfaces.
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INTRODUCTION

Although the software engineering discipline has mostly
evolved in the context of large-scale corporate projects,
there have always been small-scale ad-hoc efforts by
communities of hobbyists (e.g., shareware, independent
games). The skills and motivations of Maker communities
are rather broad. Nevertheless, the design of the most
popular software tools has mostly regarded corporate users,
or only those hobbyists with strong engineering
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backgrounds (e.g., VisualStudio, Eclipse, XCode). More
recently, software developed by makers and for makers [1]
has emerged as a new software category at the intersection
between software and art. Artists need software technology
for creating and evolving their artwork [2]. Technologists
have long regarded the contact with artists as a source of
inspiration for innovation [3]. Industry is also paying
attention, because users have always been recognized as a
source of innovation [4]. For example, an increasing
number of companies are getting involved in OSS projects
[5]. Tools for creativity have emerged as an important
subject of study within computer science research [6].
Several popular rapid prototyping tools, such as Processing,
Arduino, and Scratch [1] [7] have their roots in this
intersection of open source engineering and creativity. In
this tutorial, we suggest that the intrinsic motivation of
hobbyists and Maker communities have many significant
benefits for research, engineering, and learning.

OPEN SOURCE TOOLS

A technology is considered open source if its design (e.g.,
code, diagram, parts-list) is available to everybody for
inspection, use, and modification. Notably, users of open
source are not paying customers but potential co-
developers. End-user development has considered some
issues related with software and tools, but has not
considered other emerging aspects of open source, such as
community collaboration and open hardware. The most
important characteristics and success factor of open source
projects are associated with communities of users and of
developers. The quality of collaboration in the community
is crucial for any software project [8]. Members of each
community are connected and assist each other via
computer mediated communication tools (e.g., wikis,
forums), as well as via real world meetings (e.g., Maker
events, Hacker-spaces). In particular, Maker events have
built upon the open source approach by offering a localized
social gathering, which reinforces community as well as
knowledge sharing. Moreover, Maker communities
produce tangible interactive systems with the help of
affordable fabrication methods (e.g., 3D printers) and tools
(e.g., Arduino), thus they have novel needs in terms of tool
chain support.



CREATIVE AND COLLABORATIVE PROCESS

The inner joy of creation and unselfish cooperation has
often been identified as an important asset of the open
source developer culture, bringing it, according to Castells
[9] close to the world of art. For Castells, the Internet not
only serves as a means for distribution of final blueprints,
but also serves as a shared platform for a process that aims
to create new blueprints. Innovative and creative businesses
are often found within the field of computer science. These
are often faced with similar collaboration issues, for
instance when one or more stakeholders to a project have
different backgrounds than the rest of a team. Or when the
task is to “think outside the box” and develop creative
solutions. The social issues experienced in these settings
may be an obstacle that results in sub-optimal solutions
[10].

Collaboration between several, co-located or distant,
persons can be a complex task. This is an issue shared with
most intellectual activities. In previous creativity work [11]
[12], this issue has been identified, when computer
engineering practitioners are working together with non-
engineers or other branches of engineering. Applying and
adapting methods from the field of social psychology have
proven to be successful in optimizing the collaboration in
heterogeneous groups. These methods approach the issues
in a social manner and generally aim at optimizing the
social issues and in effect optimizing the end results of the
collaboration.

LEARNING OBJECTIVES AND STRUCTURE

Open source tools for creativity: In this tutorial, we are
leveraging previous empirical evidence [13] and we chose
to focus on open tools and creative processes. The format
has also been motivated by significant related work in open
source, such as Processing, Arduino, and Scratch.

Community documentation and reporting: The proposed
workshop (hands-on) format employs several techniques
for documentation and reporting. The ArTe blog links to a
set of reusable resources, among which three master level
and a PhD course in the interdisciplinary field of software
and art. The blog also documents a set of creative
workshops that have been offered by our research group
during the last years. This documentation includes pictures,
videos, and code, which can be reused and reflected upon.

Research issues: The tutorial regards several research
questions that are intended to be explored and to be a basis
for further elaboration:

* “How can we support Maker communities with
updated practices and tools?”

* “How can the creative process of Maker communities
contribute to the existing engineering theory of
interactive systems?”

Guidelines for organizing and hosting your own Maker
workshop: The tutorial includes experience based
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creativity sessions, which are based on a process that has
been documented and validated through interviews with
participants and analysis of the collected data and
developed artifacts [13]. Thus, participants will become
empowered with methods that enhance their research,
engineering, and teaching practice.
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