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Abstract

The user, nowadays, is the media-producer leading-edge, and not more a mild
media-consumer, and this is a philosophy borned only recently with the social
impact of the Web 2.0 and the capillar distribution of high-bandwidth internet
allowing sharing of rich media contents.

The technology progress allows the approaching of computer systems and art,
leaded by the human-computer interface research that allows the artists to focus
on the creation process rather than on the technical barriers that computer can
impose.

The results of this project are analyzed from the point of view of the project
ArTe, giving it significative inputs to answer its research questions showing the
status of intersection between art and technology and underlying the usefulness of
the concept of collaborative creation and artifacts sharing.
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1 Introduction

The project is part of the main project “ArTe1” in which the global vision is to gener-

ate new knowledge to Norwegian and International audience with focus on creativity,

cooperation, and openness of processes and content. In project ArTe the term “new

media art” is used to describe artworks involving digital images, animations, digital mu-

sic, computer games, digital poetry and literature, computer based installations, and

robots. A main aspect of the ArTe project is the concept of “Openness”, in which

computers are viewed as machines to create and share culture, as well as calculate.

Humans continuously need new technologies, and the more technology is created, the

more is needed. It is needed to make our job faster, and our concept of working,

especially in cooperative settings, easier in the practical aspect.

In this project the intersection of art and software is going to be analyzed, in order to

understand which are the outputs of this intersection in order to attract people with

diverse background to come together and work in common projects.

The project description given by the supervisor is:

By OSS (Open Source Software) we mean those computer programs which can be used

freely and whose source code is available for modification. We have chosen seven con-

temporary tools which are open source and which allow the user to produce pictures, an-

imations, sound files, digital stories, and interactive installations. Arduino, Audacity,

GIMP, Inkspace, Processing, Scratch, and TuxPaint are all instances of OSS technology

for creativity.

The goal of this project is to specify precise research questions and to follow a system-

atic research process to enhance the state of the knowledge about OSS technology for

creativity.

The candidate will start by studying the proposed tools and their use. Who does one

use which tool? How do the users choose their tools? Why do users choose OSS tools?

Which influence has software technology on the creative process?

This is the ideal project for students who are interested in creativity issues around In-

formation Technology. It can be chosen by one or two students working as a team.

Different students/ groups of students will work on different tools yet cooperating on the

general framework and literature.
1Arte – art and technology: http://artentnu.wordpress.com/
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The act of collaborative artwork creation and sharing challenge is viewed as the main

point of interest and it will be analyzed also through cases of study of success artworks

sharing platforms and collaborative creation as:

1. The open source software tool “Scratch”.

2. The user-generated content game “Little Big Planet”: a puzzle platformer video

game, centered around the collaborative creation and sharing opportunity of user

artworks.

3. A workshop is held in Trondheim at the “ReMida” center, allowing 12 years old

children to cooperate in the creation of an artwork and working on Scratch.

In addition a concrete example will be showed through the practical demonstration of

“Arduino”.

The topic idea of the project has been a difficult challenge, and it took several weeks

and several dialogues and meeting with the supervisor Letizia Jaccheri and the Post

Doc José Carlos dos Santos Danado before being concretized.
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1.1 Motivations

I have always had a strong interest in open source software and in the open source

philosophy, finding in the ArTe project a good point of start. On the other hand a

pure mathematics and informatic background, without using any artistic software and

without having faced any artistic challenge or project related to art, has accompanied

my bachelor studyings. The idea of learning and doing research into a new branch of the

computer science using the open source philosophy has been determinant in selecting

this project. Moreover, the consciousness of the rapid growing of the possibilities of

the art to interact with the technology and the modernity of the topic of the research

has developed in me the curiosity of analyzing in a scientific way what I can taste from

everyday experience.

The choice of the concept of collaborative creation and sharing is given by the poor

amount of research in this field, even if these last years the most success cases of soft-

wares, communities, and videogames have to thanks in a special way the concept of

online cooperation, sharing of artifacts, the communities and the user-generated con-

tents.

1.2 Research questions and goal

The aim of this project is to give an answer to following research questions:

• Does the audience contribute to the creation of the artwork by accessing its code

and changing it? Is this a case of collaborative / distributed creativity?

The goal of the project is to give an answer to these questions showing how much the

sharing challenge and the collaborative technology influence the creative process of an

artwork nowadays.

The approach to achieve the research goal is a combination of literature study and

empirical research. First to analyze the world in which the intersection between art and

technology is and later using this knowledge while performing the empirical research.

In order to gather an empirical evidence, in addition to a literature study, a workshop

of four days with local students of a primary school in Trondheim is held during the

writing of the project, showing them the potentialities of Scratch and analyzing their

behavior while cooperating in the creation of a phisycal artwork with recycled materials.

Moreover, a practical demonstration of Arduino is done. The goal of this part is to build
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a fully functionable Arduino artwork that interfaces itself with a text web content, like

facebook status updates or any kind of text retrieved on the web. Arduino can be

connected to LEDs, sensors, actuators, but my focus goes to the information, not seen

as raw data, rather on making it becoming a material for art, installing a display on

Arduino, showing the opportunities of accessing open source and shared code, taking

advantages from the community and analyzing the issues that arise in the creation of a

distributed artwork.

The results of this project can be analyzed and discussed from the point of view of

the project ArTe, in understanding its issues, and giving it significative inputs to answer

its research questions showing the status of intersection between art and technology and

underlying the usefulness of the concept of collaborative creation and artifacts sharing.

1.3 Research method and process

The strategy approached to answer the research questions in this project is based

[Oates,2006] on case studies, observations and a final practical part to experience theo-

ries mentioned in the literature.

Case studies will focus on obtaining a rich insight into the life and the process of the

collaborative tools and sharing artifacts, and its complex relationships.

The case study will be of intrinsic and instrumental type [Merriam,1998] in order to

have a bright overview of the case, to deepen the theme and affirm theories developed

by the research question “Does the audience contribute to the creation of the artwork

by accessing its code and changing it?”.

Multiple case studies are analyzed, as explained in the introduction, that are used

to study and describe the reality. The objectives of the study cases, are:

• Produce inductive reasoning. Observation held in ReMida center provides hy-

potheses and theories.

• Yield new insights to the reader, or confirm theories already knew.

• Describe situations or facts of collaborative tools, artwork sharing and user-

generated content as the key point for the success of the initiative.

• Create knowledge through the practical overview of hypothesis and theories in

real world examples.
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• Analyze and compare similar events through the same hypothesis.

• Evaluate the initial hypothesis

The practical phase will be centered on the observation done at ReMida center and

the realization of a concrete artifact in a real world situation using the open source

software and hardware tool Arduino. A strategy triangulation [Oates,2006] is adopted

that analyze the two research stragies in order to compare the findings of the contests.

Data generation method is both quantitative and qualitative: raw data as website

hits and numerical significant data will be analyzed as well as tangible supports as

words, images and concrete artifacts gathered from observation. Data analysis is, con-

sequently, both quantitative and qualitative using mathematical and statical approaches

to interpret textual and visual artifacts.

Already existing documents are taken as scientific sources of literature review, and

multimedia documents will be embedded in the project report in order to reach the

purpose of the research task. Indeed, [Oates,2006] affirms that technologists and scien-

tific researchers tended to use research methods of the social science, and they mostly

concentrate in words, documents and interactions using images to illustrate and sup-

port the analysis of data, rather than as artifacts created to convey a well significant

message[Prior,2004].

This report uses visual artifacts and words to convey meanings: images, pictures,

embedded videos and diagrams.
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Figure 1.3.1: The research process

Fig. 1.3.1 shows the research process followed in the writing of this report described

below:

1. The area of open source and collaborative tools is analyzed to get basic under-

standing of the research environment to be analyzed, the ArTe project is studied,

open source softwares Scratch and Arduino are inspected. Research questions are

synthetized.

2. Literature review of the state of the art and related work, starting from reading

supervisor’s syllabus.

3. Analyzing research processes, looking at the possibilities and benefits of combining

two processes using triangulation methods.

4. The research proposal is written according to the research methods adopted.
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5. Funding possibilities are evaluated, and hardware requiriments are approved. (Ap-

pendix A)

6. Project proposal is evaluated and approved.

7. Data is collected and analyzed as explained above.

8. Data analysis is conducted and data result interpreted to evaluate hypothesis.

9. Practical part is developed, according to theoretical issues.

An overview of the literature is showed in the following table[Oates,2006], showing the

main concepts of this project and the related papers.

Articles Human-

compurter

Interaction

Knowledge

sharing

and man-

agement

Computer-

supported

coopera-

tive

work

Online col-

laboration

and social

issues

Computer-

Art

intersec-

tion

Arduino

Concepts

Anderson 2007 *

Ardichvili 2003 * *

Bannon 1997 *

Beyer 1997 *

Boone 1997 * *

Brock 2009 *

Bronstring 2009 *

Buechley 2008 *

Canossa 2009 *

Carstensen 2002 * *

Cortada 2002 *

Davenport 1998 *

Dietz 1994 *

Diessa 2000 * *
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Articles Human-

compurter

Interaction

Knowledge

sharing

and man-

agement

Computer-

supported

coopera-

tive

work

Online col-

laboration

and social

issues

Computer-

Art

intersec-

tion

Arduino

Dumas 1993 *

El-Nasr 2009 * *

Farshcian 2002 * *

Gould 1983 *

Gutwin 2002 * *

Hamasaki 2008 *

Hendriks 1999 * *

Hoey 2008 *

Hyun 2008 * *

Infussi 2006 *

Jenkins 2007 * *

Jibb 2010 * * *

Koestler 1964 *

Legadry 2006 *

Liedtka 1999 * *

Lindsay 2009 *

Manovich 2001 *

Marshall 1997 * *

Merriam 1998 *

Miller 2005 * *

Morris 2009 *

Moshirnia 2007 * *

Mullet 1995 *

Ortolan 2008 * *

Pagulayan 2003 * *
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Articles Human-

compurter

Interaction

Knowledge

sharing

and man-

agement

Computer-

supported

coopera-

tive

work

Online col-

laboration

and social

issues

Computer-

Art

intersec-

tion

Arduino

Perens 1999 *

Philips 2000 *

Resnick 2009 *

Rhoten 2009 *

Sandin 2006 *

Shneiderman

1998
*

Spinello 2005 *

Stott 1995 * *

Tampoe 1996 *

Taylor 2006 * *

Tissen 1998 *

Trifonova 2009 *

Trifonova2 2009 *

Waddington

2009
*

Wenger 1998 *
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Figure 1.3.2: This moodboard shows different objects and styles that

inspired the process of this project. A moodboard is useful to open the

mind and help explaing the way to the chosen process and solution.
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1.

2 State of Art

A significant amount of bibliographic sources has been reviewed and analyzed. However,

even if it is possible to find publications of scientific papers that analyze artworks

and creative issues, it is not yet well discussed the role and usefulness of collaborative

technology in supporting artwork creations and sharing, and supporting awareness with

open source tools. This is due to the fact that the importance of the user, that is

nowadays the media-producer leading-edge, and not more a mild media-consumer, is a

philosophy borned only recently with the social impact of the web 2.0 and the capillar

distribution of high-bandwidth internet allowing sharing of rich media contents.

An example of effort on studying the environment between computer and art has

been done by “Net-artists” in 90’s [Dietz,1994], that defines net art as work of art created

by, for and on the Internet. However, there are different types of digital works which,

although created for the network can not be defined net artworks. For this reason it is

necessary to retrieve some essential elements that make it recognizable the work of a

net artist.

Features of a net artwork are:

• It is created with a programming language and a software.

• The artistic intention is based on the style and the connection between multiple

media;

• Interactivity is viewed as essential but not always necessary;

• Global-usability: the access to a net artwork should be possible from any internet-

connection;

• Being open-source editable by anyone.

Nevertheless, there is no empirical evidence of the studying of collaborative creations.

It is, however, possible to read some concrete results in [Magy,2009] in which is

showed an attempt to analyze the behavior of users facing cooperative videogames,

even if the community aspect of sharing is not analyzed, the classification of results of

different behaviors is socially enthrall.
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In [Hamasaki,2008] it is described a case of study of massively collaborative creation

of multimedia contents, even if the structure given by the author is on the boundaries of

the case of study he chose, but subsidiary conclusions are appropriate to be interpreted

in this context.

The concepts of knowledge sharing and HCI (Human-computer interface) are well

analyzed as they give the social and physic background for the research questions to be

answered in this report.

The user-generated content of the use case “Little big planet” is analyzed in [Mor-

ris,2009] showing the couple player / creator and giving valuable social behavior analysis.

A psychological and social aspect of artwork creation is described in [Rhoten,2009] un-

derlining the challenges in linking the information technology with other subjects like

art.
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2.1 The ArTe project

“The vision of ArTe is disseminating IT issues to Norwegian and International teen-

agers with focus on creativity, cooperation, and openness of processes and content”

The aim of the project ArTe is to surge the common knowledge about digital art and to

increase the awareness of information technology by using the language of digital art.

In the ArTe project the technology is seen as a possibility to introduce more creativ-

ity in life, as well as cooperation and openness. It is based on scientific researches

documented in papers and books and on spontaneous cooperation between researchers,

artists, students, and audience. ArTe is open to deal with the concept of unfinished and

the conversations about the role of information technology in the society is encouraged.

The intersection of art and software interests, includes and attracts people with diverse

background to come together and work in common projects. It is based on open source

softwares and open source philosophy in which there is a tight connection between the

product and the process:

Product:

• The code is open (can be seen and changed)

• There is a well defined license (GNU, BSD, Apache, etc.)

Process:

• The process is open

• The developer is the user

• The user becomes a developer

• Community/motivation/participate

Open Source software tools are selected with the ArTe goals as reference.

• Openness: For each tool the degree of openness of its source code and the format

of the developed files is analyzed.

• Support for teenagers: For each tool it is looked the degree of support it offers to

teenagers. Those tools that require knowledge of mathematical or programming

concepts that goes beyond the knowledge generally required from a teenager are

discarded.
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• New media art: a set of tools are chosen that enables production and manipulation

of audio, pictures, physical installations, software programs, and digital stories.

• Cooperation and sharing: easiness cooperation and sharing.

• Information Technology: One of the goals of the ArTe project is to attract students

to the IT-field. While evaluating the tools this question was in mind: “does this

tool make its users aware of IT issues, such as programming?”. These opensource

softwares are:

– Arduino

– Audacity

– Gimp

– Inkscape

– Openoffice

– Processing

– Scratch

– Tux Paint

“Art is about communication, between authors and spectators, but also between specta-

tors. While science primarily concerns itself with facts, art is primarily about feelings

and emotions. Nevertheless, art and science have always been interdependent, as artists

of all times have used state of the art scientific and technical knowledge to express

their feelings through their artworks. Think of the mathematical knowledge that led

to the discovery of perspective in the Renaissance, or the cultural revolution triggered

by technological inventions like photography, cinema, television, the computer, and the

Internet2.”

The ArTe project is described by the framework artist-technology-artwork-audience

(Fig. 2.1). The focus on sharing, cooperation and openness is central in the project.

The artists use new media technologies in order to create and share their artifacts and

are included as partners or sources of inspiration. The concept of new media art refers

to artworks dealing with digital images, animations, digital music, computer games,

digital poetry and literature, computer based installations, and robots.
2Letizia Jaccheri - New Media Art http://artentnu.wordpress.com/new-media-art/
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Figure 2.1: ArTe Framework

2.2 Artbotics: Community-Based collaborative Art and Technology
education

Artbotics is a program of collaboration between professors in departments of Art and

Computer Science at the University of Massachussetts Lowell (UML), and members of

the staff of the Revolving Museum in Lowell.

The program is oriented to High School students and undergraduate students of UML

showing the intersection of art and technology through the creation of interactive art

projects in interdisciplinary groups(Figure 2.2.1 and 2.2.2) through sets of simplified

robotic technologies[Taylor,2006].
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Figure 2.2.1: One project done during the Artbotics course

[Taylor,2006].

Figure 2.2.2: Ibox [Taylor,2006]: an interactive artwork using sensors
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to communitcate the sensitivity of the human eye to that of a robotic

eye.

The goals of the program are inter-disciplinary and aim to decrease the distance

between the two disciplines and communities - IT and art - and concern:

• Icreasing student diversity in computing.

• The different learning patterns of diverse students not accommodated by computer

science.

• The limited student understanding of the field of computing.

• The oo few opportunities for public to view art that uses computing.

• The too few mentoring opportunities for prospective computing students.

• The infrastructure not capable to attract more students to Computer Science.

These above are all subset of the main objectives of the ArTe Project:

• Fostering women participation and minorities in the use of technology through

the use of collaborative and interactive techniques.

• Teaching students the importance of the computing in other disciplines in various

ways.

• Create awareness of this disciplines intersection through art exhibitions of the

projects.

• Build community with feedbacks possibilities for the students.

From the point of view of the art discipline it was important to keep its integrity in the

interdisciplinary context and understand where is the balancing point between art and

computer science.

When some students were prompted of how much time they felt spent in which

subject they answered that they spent more time in the technology part than in the art

one. But it was also natural that their knowledge of what is art and what is technology

was limited, and it might have been better to use some form of non-conventional art,

empowered then by the technology.
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Some feedbacks of the students affirm that the Artbotic program was very exciting and

interested, sharing enthusiasm at the museum during the “Meet the Artists” event just

after the school ended.

“The combination of different strengths worked extremely well in this course’s goals.

Without a diverse pool of talent to draw from, not a single project would have succeeded.”

“I feel that the artistic nature of our project was always the driving force in how I

worked on the technological aspects of the project.”

“It shows the power of art, and also the power of Robotics to take art to a new place.

I think it’s wonderful that these two things are brought together by students and myself.”

As a result, the application number to the Artbotics program was almost the double of

the available spots the second year.
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3 Theoretical background

In the last decennium, the role of the ICT - Information and Communication Technology

- in knowledge sharing has been facilitated by the proliferation of the high bandwidth

internet, removing the temporal and spatial barriers between the users, and enhancing

the access to the information.

A significative number of factors, before the latest years, have been recognised as ob-

stacles in knowledge sharing, basically led by [Davenport,1998; Tissen,1998] inadeguate

organizational structures and unfriendly sharing tools.

The introduction of information systems [Hendriks,1999] like document management

systems, groupware softwares, and distributed libraries to support knowledge sharing

do not produce improvements as expected, because of the impossibility of using their

complete potential [Delong,1996]]. If the users have not a motivation to share knowledge,

it is extremely likely that they are not going to use the tools built to sharing knowledge.

This issue can lead to think on introducing sort of incentives for using these tools, but

first it has to be understod which are the means and which the goals and how ICT can

stimulate the will to share knowledge.

Knowledge sharing is a couple of connected actors in which a relation is estabilished;

one actor has the knowledge and has to communicate it consciusly, or not, to the other

one that acquires it, as showed in Fig. 3.1.

Figure 3.1: Knowledge sharing model

The externalitazion of the knowledge can be applied in many forms in which cognitive

senses are used to exctract the knowledge base, and it could not be aimed to be shared

with others; it is possible, for instance [Gutwin, 2002], to learn from watching an actor
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performing a task, even if this one is not aware of being observed, this action is techni-

cally called “feedthrough”. The internalization act can happen in many different ways,

like reading, hearing, or trying to understand a “codified” knowledge. The barriers

in between these two concepts can alterate - or delete - the act of internalization and

interpretation of the externalized knowledge. The barriers are generally of all types,

spacing from social to time barriers, up to computer supported cooperative problems

[Bannon,1997] and cultural.

While in [Marshall,1997] the challenges of the knowledge sharing find a solution with

the introduction of an ad-hoc intranet based platform, nowadays the almost unlimited

internet bandwidth gives everyone the opportunity to share contents without space or

time limit, like high definition video streaming, virtual reality or bringing the human

senses into the technology with the augmented reality [Farshcian,2002].

The motivation part, as above mentioned, is fundamental in the sharing activi-

ties. But how does the ICT support the motivation for sharing of knowledge? Both

[Stott,1995] and [Tampoe,1996] affirm that users do not share knowledge because of

money, or in order to improve the social relations with other users, but the motivation

comes directly from their wish to self-actualize themselves. In addition [Boone,1997]

describes as “well-known fact” that users are averse to share knowledge if errors are

not tolerated or if they are in a community of practice [Carstensen,2002] that lacks in

knowledge sharing culture.

Having a bright overview of which are the motivation factors for sharing knowledge

is the first step in achieving a functional collaborative and sharing tool, and how it

has to be managed, so that the use of ICT in this environment can be an important

instrument, but it is mandatory not to look only at the technology field.

3.1 Human-computer interaction

The human-computer interaction is strictly connected to the topic of the digital art; it

is a discipline whose aim is to give people the power of computers and communication

systems using ways and forms that are both accessible and helpful in the creation of

an artwork. The increasing use of computer applications requires a design that is able

to take into account the different possible contexts of use, the goals of users and new

interaction technologies. The computer thus becomes more and more discipline-oriented

and interactively connected to users [Ortolan,2008].
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The design and development of interactive interfaces is probably the most intense

part of labor and difficult process of developing an artistic software or a knowledge

sharing tool.

Figure 3.1.1: Scratch interface, an example of a well thought

interactive interface.

To get an idea [Infussi,2006] of this, just think that 50% of the code of a modern soft-

ware is dedicated to the interface and that 75% of revisions of software also concerns

the interface [Shneiderman,2006]. The main reason for this is that designing an inter-

face provides a variety of choices and decisions involving users and the possible tasks

that could be carried out through the interface, and most of the consequences of these

decisions are unpredictable.

It is primarily for this reason that the design of interactive interfaces for sharing ac-

tivities is an experimental activity in which are conceived development methodologies,

evaluation techniques [Dumas,1993], and new approaches such as contextual design are

constantly offered [Beyer,1997]. Design, implementation and evaluation have tradition-

ally been regarded separate stages of the development processes of human-computer

systems.

The principles that must be focused to achieve (practical cases of success will be

discussed in the next chapter) a collaborative software tool with interactive design

and user-centered - the artist at the centre of the process- are various and have been
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worded differently, but still the four pioneering principles formulated by Gould and

Lewis [Gould,1983] are a good reference system in which all the following formulations

are based:

1. Understanding the user. An explicit representation of both cognitive skills and

aptitude of the user must be made, understanding the nature of the cognitive work

that needs to be done.

2. Interactive design. A representative sample of users that potentially could use

this tool must be part of the design team throughout the development process.

3. Constant measurement of results. From the first stages of the design potential

end-users must be involved in testing the usability of the product, and human-

computer system must be tested and evaluated as a whole.

4. Iterative design. The design must have a cyclical nature: design, test and measure,

redesign, until a man-computer system performance that meets the purpose for

which that system was designed.

Human-computer interaction has grown rapidly in recent years with the increasing num-

ber of computing devices in any human activities. Indeed, the increasing use of computer

applications require a design who can take into account the various possible contexts of

use, the user goals and the new interaction technologies.

Computer science is increasingly becoming an interactive discipline oriented on com-

munication with users[Mullet,1995]. For example, the success of the Web is given by

the ease with which it can communicate information to the world. For this purpose

methods, models, techniques, that have been developed, are able to compete with these

new challenges. Deal with the interaction between two different systems, human and

computer, especially the human complexity, the interaction becomes inherently inter-

disciplinary in order to grasp the various aspects that may be relevant.
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Figure 3.1.2: Microsoft Surface and Essential Reality P5 Glove, two

example of tight interaction between human and computer.

This interdisciplinarity in recent years has witnessed a veritable explosion interest

and has evolved substantially. However, this development seems should continue in

the coming years driven by the evolution of interaction technologies (See fig. 3.1.2)

and requirements of users are in constant changing. The continuous introduction of

new interactive devices in the computer at our homes, offices, cars, places of commerce

and tourism implies the need to plan who can provide a pervasive usability satisfacting

arrangements for using it in different possible contexts of use.

3.2 Understanding the intersection between digital art and software
technology

Art, since human birth, express itself through various forms in society. With the progress

of the computer and the technology the art production process has been changed as

well as the way in which users use it [Trifonova,2009]. The interaction between art and

technology benefits both fields [Oates,2006]: theories of technology inform the studying

of computer art, and computer art inform the technology.

Computer artists benefits new technology not only through the softwares they use, but

also in the way they interact with the computer; it is possible nowadays, thanks to the

studying of the human-computer interaction, to provide a significative contact with the

computer, involving new senses and old ones in a deeper way. Digital art is part of all

the new media [Manovich,2001]: virtual worlds, augmented reality, web sites, computer

games, human-computer interaction etc.

The so-called new media art is a subset of the contemporary art that use the new media

technology [Trifonova2,2009].

Figure 2.1 shows how the relationship between these entities are done in order to struc-

ture the gained knowledge. In the new media art the relationship between the artwork

and the visitor is much more interactive than in the traditional art.

The concrete purpose of the project ArTe is to increase knowledge in the multi-

disciplinar intersection of digital art and software technology, making events centered

on technology like Arduino and Scratch, linked with art, and the dissemination for young

audience. In this project the goal is focused in showing how much the goal of dissemi-

26



nating this culture is automatized nowadays using the sharing activities and software;

the success of the Web 2.0, for instance, is given by placing the user in the center of

the world, giving him the possibility to create content, and making him becoming the

artist: in this project the end user is viewed as the artist.

3.3 Sharing in communities of practice

Qualitative studies [Ardichvili,2003] in knowledge management show that when users

view knowledge as a public benefit the knowledge shares easily.

In understanding which are the interests of an user for sharing his artifacts and collecting

new ideas it is mandatory to understand the communities of practice, given by internet

and the interactive technologies.

In [Cortada,2002; Liedtka,2009; Philips,2000] it is shown that the communities of

practice became ten years ago a knowledge management tool for a huge number of

corporations, but despite this prolification in business organizations, very little is known

regarding their success and failure in other enviroments.

Today, it is possible to affirm that the community of practices, the spirit of community

and knowledge sharing, and the user-centered artwork creativity have been the bases for

the improvement of internet contents and the success of the Web 2.0 [Anderson,2007].

Community of practices are a system of individuals that share actions and meanings

of the actions both for the individuals than for the collective. They are not structured,

like can be a game development team, but they are informal, built in the users’ mind

and linked together by the technology connections that they have with which they can

share their common problems, interests and artifacts.

[Wenger,1998] affirms that the sharing of the information in communities of practice are

enhanced when users share a common problem to solve, and the necessary knowledge

to solve it.

Moreover, as it is showed in the next chapter, people want to participate in huge com-

munities with not only people that they know, but also strangers. One explaination to

this is given by the trustness the user gives not only to the other users, but to the larger

social entity, organization, so that it is mandatory for the organization, to create such

a trustness between it and the users.
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4 The sharing challenge - Collaborative artwork creations

In the previous chapter it has been showed how art and computer science are the

disciplines in which it is possible to find a great potential interdisciplinary research.

It happened often [Hyun,2008] that important laboratories asked the collaboration of the

artists in the computer science discipline by providing them a non-traditional research

laboratory and programs [Sandin,2006; Legrady,2006].

Nowadays the World Wide Web supports numerous new kinds of creative activities,

especially the one that is having the most success, the massively collaborative creation

via Web [Hamasaki,2008] where numerous users meet to evolve their works in a collab-

orative way. Since the web has become the best standard platform for communication,

different kinds of users interact between them to create new artworks and contents

through an ad-hoc social network. The sence of distance between users is deleted since

they can mutually communicate from any place, and, not less important, large-scale

sharing of information is possible not just with text but also with all the latest kinds of

multimedia contests as virtual environments and augmented realities.

This new kind of communication that support these new features discovered a new

style of creativity. The most interesting one is the massively collaborative creation of

artworks and digital content.

Today people can create new artworks and contents by cooperating and communicating

via Web, even withouth knowing each others.

The digital re-use of the content is brought to the maximum levels, especially in open-

source communities, some parts of the work are daily re-used in new projects or in

inspired versions of the same creativity.

Since “the act of creation in science involves the combination and recombination of previ-

ously unrelated ideas to form original and unconventional assemblages” [Koestler,1964]

the use of web and its sharing opportunities leads users to the maximum inspiration in

creativity issues.

When the collaborative creation joins the creative integration a new paradigm appears

that is not been studied before: the process where users discover new issues and ques-

tions, and the empiric way where they create from disparate ideas a new well-formed

one, is not clear.
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4.1 Scratch programming language

Scratch is a programming language for educational purposes, giving the possibility to

people with no background experience in programming to get into the programming

using an alterable Graphic User Interface.

Developed by the MIT Media Lab is a brand news software, having its first contact

with the open world in the summer of 2007.

It works in any common architecture, like Windows, Mac OS X and Linux. The source

code is open and modificable to everyone for non-commercial purposes.

In the program it is possible to import all the objects like graphics, sounds or scripts in

a new program combining them in new ways and allowing users to have a quick result

in order to be motivated to go further.

Scratch interface (Fig. 3.1.1) has been empirically studied discarding intuitive learn-

ing features, and encouraging those features that keep the software easy for beginners

making it interesting to explore and learn.

The scratch triad consists of Imagine - Program - Share and the emphasis on the

sharing and the social aspect have been the most important motivation of its success.

Since the first world wide contact with the internet in the middle of the 2007 [Resnick,2009]

the Scratch Website3 has become a huge online community, thanks to the online plat-

form created for the users allowing them to create, share, discuss and remix each other’s

projects4.

The main audience of this software is in the age between 8 and 16 years old, but also a

small group of senior participates.
3Scratch website: http://scratch.mit.edu
4It has be called the “Youtube of interactive media” indeed.
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Figure 4.1.1: Scratch poster, showing the most important features in

one image.
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Each day5 more than 2.000 new project are uploaded, all with the source code available

for all for re-using and remixing. There are, in the time writing this report, 1.371.710

projects uploaded from all over the world.

The categories built on the website to classify the projects are diverse and disparate:

it spaces from video games to birthday flyers, science simulations, interactive tutorials

and so on.

One of the main purpose of the Scratch’s creators is not to teach people how to

program and get them ready to go into a programming professional carreer, but to teach

them how to use computational concepts, think creatively and work in a collaborative

way, trying to create a new generation of creative thinkers, able to use programming

skills to express their ideas, and ready to share, to reuse and to solve common problems

using community social features.

Programs in the community are not misterious objects, but useful parts to remix new

projects, and the success of this feature is also given by the feature of Scratch in allowing

users to upload projects from the development environment directly to the Scratch

website, in which all the other users can download and analyze all the source code, in

order to learn or to re-use in other projects.

The license of the projects published in the Scratch website is the Creative Commons,

and there is the possibility to view them in action directly online throught the “Scratch

Player”, a java applet.

The importance of the sharing opportunity in supporting the software is given by

the growing numbers:

In the early 2009 the community had more than 400.000 members, almost 100.000

uploaded at least one project, with a total of 800.000 projects shared by the entire

community6. The website had 7 million page views per month (Figure 4.1.2). In 2009,

the site achieved the score of 500.000 scratch projects since the birth, and in 2010,

800.000.
5Data updated early 2010.
6Source: Scratch website
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Figure 4.1.2: Scratch website page views in 2009, as reported from

Quantcast (http://www.quantcast.com)

Figure 4.1.3: Scratch website demographic graph from Quantcast7

In the years 1970 and 1980 there was a strong enthusiasm in teaching how to program,

also to children, schools from all over the world start teaching how to program in Logo

or Basci.
7Quantcast shows the age and other demographic insights of an individual site’s

audience. The "index" represents the delivery of a specific audience segment compared
to the internet average of 100. Composition, which is represented by the % of audience
figure on the left side of the chart, represents the percentage of a property’s
total audience that meets a specific demographic criteria. The "index" shows how
an individual site’s audience compares to the internet population as a whole. For
example, an index of 100 indicates a site’s audience is equivalent to the demographic
make-up of the total internet population. Any increase over 100 means that the
property is "over indexed" and attracts a more concentrated group of a particular
demographic group than in the general internet population.
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But even if in the beginning this enthusiasm leads people to program, most schools

changed the teaching program to other uses of computer. From that moment on, com-

puters became a common tool for students’ life, but a few of them use it for programming

purposes and creativity issues.

How this can be explained? [Disessa,2000]

Many factor can be analyzed:

• The firsts programming languages were quite difficult to use, nearer to the com-

puter than to the user.

• Programs were explained with activities not interested for young users.

• Third but not last, a lack of sense of community, in which users could help each

others and sharing artifacts.

To achieve these challenges, three main design issues were focused in creating Scratch; by

making it tinkerable, meaningful and especially social then other existing programming

environments.

In practical forms they used a programming grammar based on programming blocks

that children can, like the Lego system, snap together in order to create new programs,

helped by the connectors that suggest users how to fit them together. They made no

strange syntax or not self-explanatory overviews giving a playful experience(Fig. 4.1.4).

Figure 4.1.4: Scratch programming language

The interactivity part has been studied as well, providing a user-friendly interface

that users can experiment in real time activities, even trying step by step every line of

code.
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From the meaning point of view, they understod that people work and learn best while

working on projects that are helpful or interested from their point of view; to achieve

this two basics design criteria have been implemented:

• Diversity: different types of objects are supported, like games, stories, simulations

animations, so different kinds of people with different interests can be interested.

• Personalization: it is very easy to import custom contents like pictures and back-

grounds in the Scratch Project.

The last and most important mechanism that led the success of Scratch has been the

social one.

They figured out that the development of the Scratch software is parallel with the

development of the Scratch web site. They understod how much important is to create

a community in which people can collaborate and support or being critique each other’s

and cooperating in building or reusing others’ works.

The concept of sharing is built into the Scratch user interface, with a prominent “Share”

menu and icon at the top of the screen. Click the Share icon and your project is uploaded

to the Scratch Web site (Fig. 4.1.5) where it is displayed at the top of the page, along

with the “Newest Projects.”8

Figure 4.1.5: Newest projects in Scratch home page
8Evelyn Eastmond, one of the creators of Scratch.
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When the program is uploaded on the website it is possible to everyone to watch and

run it on a web browser, leave a comment and vote. It is also possible to download the

source code to reuse the script or trying to understand the mechanism.

The opportuinity to put the project under the eyes of a huge number of people, receiving

feedbacks and advices, is one of the most strong motivation an artist can have (as ex-

plained in Chap. 2). The large number of projects available give the user the possibility

to get inspiration for new projects and learning new programming techniques throught

the open source code available.

Collaboration is then the fulcrum of this program, community members are contin-

uosly receiving feedback between them, adapting and adopting other code and helping

or building one another’s idea. This can be easily demonstrated showing that over 15%

of the projects uploaded on the website are a mix of other projects9.

From an interview of a Scratch user in the Scratch website:

“What is fun about Scratch and about organizing a company to write games together

is that I’ve made a lot of friends and learned lots of new things. I’ve learned a lot

about different kinds of programming by looking at other games with interesting effects,

downloading them, and looking at and modifying the scripts and sprites. I really like

programming! Also, when I started with Scratch I didn’t think I was a very good artist.

But since then, just by looking at other people’s art projects, asking them questions,

and practicing drawing using programs like Photoshop and the Scratch paint editor, I’ve

gotten a lot better at art... Another thing I’ve learned while organizing Blue Elk is how to

help keep a group of people motivated and working together. . . I like Scratch better than

blogs or social networking sites like Facebook because we’re creating interesting games

and projects that are fun to play, watch, and download. I don’t like to just talk to other

people online, I like to talk about something creative and new.”

In order to achieve a good community in every country Scratch has been translated

in a huge number of languages (40), included any code blocks. It is possible, then, to

share projects with people speaking another language, understanding their code with

no translation problems.
9Source of this percentage: Scratch web site.
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4.2 The ReMida workshop: Komputer + Kunst = Kreativitet

K+K=K is one of the activities in the general context of the project ArTe. It focuses

on the open source software Scratch and it is located at the Remida center, where the

concepts of recycling and reuse of materials are the main objective of the initiative.

Two workshops have been held, both of two days; the first one done the 11th and the

12thof October with 15 pupils from This10, the second one the 13th and the 14thof

October with 14 pupils from Lilleby school in Trondheim, both the groups were born

in the 1998.

Artists Audun Eriksen and Pål Bøysen, Ph.D. student Marikken Høiseth and IDI master

students Riccardo Ortolan, Ivete Leite de Oliveira, Sylvia Nasambu Wasike and Kishore

Kosuri worked as assistants and researchers.

The participants had gone through the building of an electronic world using open source

software and recycled materials; in particular children worked in group of 4-5 people,

and learned how to build a digital art installation involving the sense of hearing, seeing,

touching through unusual interfaces and playing with it.

The workshop went through three main points:

1. The physical collaborative design of the art installation using recycled material,

and environment sensors provided by Arduino.

2. Programming with the open source software Scratch.

3. Picture and audio composition

My role in the workshop has been to conduct a passive and explorative[Oates,2006]

observation in order to understand the behavior of the pupils in the act of cooperating

in the creation of an artwork. In the following paragraph, instead of doing a summary

of what I observed, I found more interesting discussing the endings, as well as a critique

opinion regarding the observation research method.
10Trondheim International School (This) was founded in 2004 when a group of parents and an Aus-

tralian pedagogist and inspirator, Ms Lyn Duffy, discovered that they shared a common interest in a
progressive global education programme - http://www.this.no
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Figure 4.2.1: The ReMida setting

Observation and discussion about the research process

The first thing I noticed is that children share much more information than adults, and I

understod this thanks to their behavior and interactions between them. They naturally

continuously express their feeling, and their brain needs many more answers that make

them asking many more questions, this lead me to write very fast in order to catch all

the information I could. They worked in groups and my observation was made on a

group of four members, I stayed away from them without talking or influencing anyone,

but also near enough to hear them talking.

First of all I would like to focus my attention on defining which kind of observation

I did. I think it is not possible to observe everything that happens, there is always a

kind of selective observation, even if subjective and native in the observer.

Considering, for example, the picture above(Fig 4.2.1): I can make it beeing watched

by 10 observers, and I can be sure that after one minute they will have noted not the

same things, and it is just a static picture.

Which kind of interactions should be analyzed in order to understand how do chil-

dren react while cooperating in the creation of an artwork? Which are the most signif-

icant behaviors? The interaction betweem them, the interaction with the objects used,

or with the computer?

[Gutwin,2002] say in their descriptive framework of workspace awareness that it is im-

portant to gather the managing of coupling, which is the amount of work that one
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person can do before he sees an opportunity to collaborate; the coupling changes within

the same cooperative activity and is opportunistic, and happens based on awareness

about what others are doing. I chose to observe the interaction between the children,

in order to understand when children stop doing a solitary work - like selecting recycled

components without listening to others’ opinion - and what is the social input that

make them starting to cooperate with the other members of the group. I understod

that they started cooperating since the beginning, when they were still brainstorming

about what should their artwork be about (a monster, a robot etc.), but when it came

to the choosing of the materials they splitted and everyone started selecting components

by their own. Then in the last part they meet again to fit their components together

building the artwork, adapting each others their components to develop the common

idea.

It is amazing to see that this is exactly how the open source philosophy works.

There is a background idea, a primitive tool or code, the distributed developers work

on singular components and then they adapt the component each others and to the

main background idea.

Another thing that is relevant - that I did not figure out in the literature - is how to

do an observation in a research process environment without involve the psychological

attitude of the observer in observing people working. Which are the psychological rules

that make us take notes about certain aspects and not some others? How is it possible

to evaluate a behavior of someone, considering it relevant for our observation notes? I

do think that a computer scientist should work with a psychologist or sociologist, at

least in interpreting the findings of the observations done about people’s behavior.

During my observation I was focusing a group of children working on a toy with

recycled materials, the break for the children was over since ten minutes, and suddenly

a child came to me asking if he could join the group working with them, he said he was

late because he was in the toilet. But I noticed his shoes were wet, so he just came

in late and he was still playing outside with the others. He was lying to me. Is this

relevant? I can only affirm that from the point of view of the workshop authors it is

really relevant, a boy was not so interested in the workshop.

Summarizing, on the basis of what I experienced in doing this observation, I can

understand that I cannot carry out static rules to a rich dynamic environment, otherwise

I must continuously adeguate them, to fit the changings of the settings(Figure 4.2.2).
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Figure 4.2.2: The characteristics of observation as reported in

[Oates,2006]. The blue line depicts my initial purposes, the red line

shows the final status at the end of the observation.

On the same way, if it is difficult to decide what is relevant or not, without doing

a systematic observation, it is also difficult to catch all the events that come out from

a group of 4 children working / playing on a collaborative environment. The amount

of information that comes out every minute is enormous: talkings, body language,

situation awareness of the members, glanches and so on are only noted in a small

percentage, and I can be sure I missed tons of information that I should have gathered,

even if I tried to observe and take notes with all my efforts.

Moreover it is not easy to keep a passive behavior while observing children, it is

natural that they ask for help to older people, especially if they see a figure with notes

in a hand, that seems to be there ready to help them: answering negatively or ignoring

them would have made them understod that mine was a misterious job, and their

behavior would have been completely altered. On the other hand acquiring children’s

trustness could alter their behavior as well, making me loosing the “passive” observer

characteristic.
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Being a passive observer without having any kind of systematic organization of

what to gather from the environment, influences the evaluation of the observations

done. When you have to observe the entire perceived world around you, you can eval-

uate, at the same time, that you missed almost everything, as well as saying that you

gathered a lot of data. Mathematically talking, if you have a domain of knowledge U in

which we find a subset G of the knowledge gathered, but it is not possible to know the

complementary U \ G = N of the knowledge not gathered, then it is really difficult to

evaluate the quality of the subset G of the knowledge gathered from the non-systematic

observation.

In this workshop I have gathered a lot of data, but I have not achieved the goal of

understanding the meanings at the basis of cooperating in artwork creation, I would

have done a different research process to gather data instead of observation, or I would

have used more qualified observers, using triangulation methods to compare and rent-

free the findings.
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4.3 Little big planet videogame

“Planet Earth. Or as the rest of the omniverse calls it:the orb of dreamers. The oc-

cupants of which spend so much time in sleep and dreaming. Their vast imagination

humming away charged with creative energy, and where does it all go? Up, through a

cerebral umbilical cord where it collects and woulds with all the other dreamness energy.

And something wonderful happens...”

Little Big Planet is a video game on the puzzle-platformer model created by Media

Molecule 11 debutted in the 2008 as a Playstation 3 game.

The game has become famous due to the strong focus the programmers gave to the

concept of “User-generated content”.

User-generated content are artifacts and media content, produced by users that can be

of various types. This concept has borned during the birth of the web 2.0 [Miller,2005]

and includes the new technologies affordable by the end-user or general public. All kind

of media are included, as digital video, blogs, question-answer databases, mobile phone

photography, podcasting and wikis.

In addition is strong in its essence the concept of open-source and free-software in order

to reduce the barriers (explained in Chap. 2) to collaboration and learning.

The player generated content is the main concept in the Little Big Planet video game,

in which contents are created by the players themselves, instead of the game publisher.

The player can, indeed, create their own levels and contents like costumes or artistic

components and share them online among the users of the platform Playstation Network.

“Play. Create. Share.” is the motto of the videogame.

The fact of giving the possibilities to the users to completely customize the game and

share with others has been the key-success for the videogame, registering an enormous

number of players and artists, and winning awards12

11http://www.mediamolecule.com/
122009 12th Annual Interactive Achievement Awards". Interactive.org. Retrieved 2010-10-24.
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Figure 4.3.1: Character customisation in Little Big Planet

The creation and sharing mechanism is given by a robust physic engine, it manages

the creation of the customised content, and follows the user in working on it giving

helps in using the built-in tool, and eventually to share the artwork with the online

community, and playing these artworks with other players online.

The biggest feature of Little Big Planet is given by global community on the Playstation

Network platform in which players can meet, share artifacts, interact and discuss among

them as well as playing online together.

In August 2010, over 3 millions of levels created by the users have been uploaded

online13

The categorization part is essential thus, to categorize the millions of user created

artworks, through the utilization of tag-words.

The community is also furnished by the so-called “LittleBigWorkshop”, a website in

which is possible to create “blueprints” for the design of the levels, view tutorials,

helping other users and receiving assistance by them, and sharing experiences throught

the forum. Is it possible also to share video of the game and pictures.
13"LittleBigPlanet: Sack it to Me – The "ZOMG, Two Million Levels!" Edition". SCEA. 2010-

02-26. http://blog.us.playstation.com/2010/02/26/littlebigplanet-sack-it-to-me-the-zomg-two-million-
levels-edition/
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Figure 4.3.2: The community tool “LittleBigWorkshop” highlighting the

“Play - Create - Share” mechanism

A new community tool has been programmed as well, useful for the users to promote

their own personal created contents. Thus, each level created by the user has its web

page in which other users can see informations, comments and images for it.

Third party elements are allowed to be imported to the web site using an ad-hoc soft-

ware API, keeping stats up-to-date on external web sites, spreading the voice of the

community everywhere is possibile.

The UK edition of PlayStation Official Magazine gave the game a score of 10/10

saying "a beautifully elegant and powerful creative tool that puts unlimited potential in

the palm of your hand". 14.

The confirmation that the success is given by the community and sharing features is

showed by the nomination of Game of the Year given by several web sites15 in which is

written that the single player game was nothing special, the multiplayer aspect made

the game goes up on the mark, but the user-generated contents inspired “gasps of

wonder”16.
14Leon Hurley/Ben Wilson (November 2008). "LittleBigPlanet – The best game on the PS3 is the

one you make" (Print). PlayStation Official Magazine (UK: Future Publishing) (24): 92–99.
15"The Edge Awards 2008". Edge Magazine (Future Publishing) (January 2009)
16"Eurogamer’s Top 50 Games of 2008". Eurogamer. Retrieved 2008-12-31.
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The essence of this winning strategy of placing the user at the center of the experience

is to make them think that they matter, making the difference and giving instruments

and tools to make them express themselves through artwork creations.

It is required, in implementing these techniques, technological criterias and philosophical

design incorporated directly from the first stages of the developing of the application

incorporating the user need from the first moment [Pagulayan,2003]. Little Big Planet

it is built completely on the world-wide exchange of its users’ creativity [Canossa,2009]

and requires a huge investment in planning and maintaing resources.

Video 4.3.1: The presentation movie of Little Big Planet, highlighting

the collaborative creativity and sharing features.
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[Taylor,2006] affirms that users of user-generated content videogames are productive

agents creating artifacts using cooperative tools based in non-pecuniary motivations.

During the 2006 the Time Magazine give the “Person of the Year” award to the con-

sumer, due to the world-wide participation in media production, debating on how much

the user changed his behavior from being a media-consumer to being media-producer.

Some game developers (like Epic Games) foresaw this trend and started including tools

in their games that gave the user the possibility to create and share new characters

and new parts of the game [Moshirnia,2007] extending the user-experience and the life

of the game. The success of this trend was such big that, if in the early stage the

user-generated content was distributed for free in the game community, later on some

of the most popular “mods” and contents have been incorporated into the marketing

strategies of the company [Morris,2009]. If initially video-gamers were passive con-

sumers, the nowadays user is an active component always looking for opportunities to

personalize and share his gaming experience [Moshirnia,2007]. As a result of this trend

[Jenkins,2007] shows how “more and more media producers embracing fan creativity as

a way of enhancing engagement with their properties”.

The big challenge presented to the creators of a creative game like this is to create

an environment that is equal accessible to technical skilled and non-technical skilled

users, attracting them no matter of their previous knowledge.

This path is done presenting the tools to the users step by step completing creations

tutorials and in-game guides, giving them the idea that the only creation limit is the

imagination they use to create what they want.

The designers of the Web 2.0 use a rule called “90-9-1” to understand the user partici-

pation in which is explained17 that:

• 90% of the users are “lurkers” (reading without contributing).

• 9% of users can contribute from time to time, but their real priorities monopolyze

their time.

• 1% of users actively partecipate for most of the contributions.

Communities in which there is a creative environment have different numbers, as is

showed by the Sony announce in 2009:
17http://www.useit.com/alertbox/participation_inequality.html
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“Over 650,000 levels have been created by 1,935,000 online LittleBigPlanet players, with

an average of 35,373 levels uploaded each week. . . 5,053 levels added a day, 211 added

an hour, or one level published every 17 seconds.” and in the Little Big Planet userbase

(2.16 milions of personalized contents18).

[Bronstring,2009] proposes four different kinds of creators/players in this contest not

mutual exclusives, in which is it possible to find some players in more than one category:

• Builders

• Imaginers

• Experimenters

• Destructors

The builders are the logic creators, that imagine their creations before constructing it

and develop it in the game in a logical way. They often do multiple versions of the

same work in order to improve step by step the final artwork. They are inspired by

the environment around them such as music, movies, games or television. They know a

priori all the tools they need to build their creation: everything is meticulously planned

and tested.

Imaginers are those who imprives the artworks choosing the elements to use during at

building-time, without following a particular theme.

Experimenters are those who want to bring the tools available to the physical limit or

the game, or to their ability limit. They create objects like cars just to see how fast

they can go, they plan, like the builders, before starting to work but it is not rare that

they also improvise. The enjoy to test and learning the rules and the limits.

Destructors build everything is looked good if exploding or crashing, creating huge

artworks with the only purpose of seeing them being destructed.

These categorization of people are explained because the Little Big Planet community

attract creators/players from each of these categories using the concepts of sharing and

community.

Builders are attracted by the feedback they can have on their artworks with the Playsta-

tion Network and the LittleBigWorld community tool. Imaginers can find other artworks

available to download and being added as a process of improvisation. Experimenters
18LittleBigPlanet Profile Page. VG Chartz. Retrieved on 11 April 2010
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can count on experience and feedback of other users and destructors can find scripts

and “piece of code” already implemented by other users.

Media Molecule’s objective of focusing on creating an user-generated content game

in the parallel way of creating a traditional videogame has been reached giving birth a

new kind of creativity sharing games. Players are no longer passive consumers, but they

have a role of artists in creating, sharing and giving feedbacks on new game artifacts

and environments.

The sequel of the game, Little Big Planet 2, will be in the market the beginning of

the 2011 and the marketing propaganda the authors are doing is completely based on

the concept of sharing (Video 4.3.2)
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5 Practical overview using Arduino analyzing community

features

“Everyone sees the same thing, and can tweak in real time. The Arduino makes things

real.” Jen Bove - interaction designer

Mike Kuniavsky, the co-founder of ThingM, a device studio that lives at the inter-

sections of ubiquitous computing, ambient intelligence, industrial design and materials

science, said that “Arduino is a tool that makes it easier to treat information processing

as a material”. Arduino can be connected to LEDs, sensors, actuators, but my focus

goes to the information, not seen as raw data, rather on making it becoming a ma-

terial for art, installing a display on Arduino, showing the opportunities of accessing

open source and shared code, taking advantages from the community and analyzing the

issues that arise in the creation of a distributed artwork.

Arduino allows artists to focus mainly on the creative process, giving them the op-

portunity to modify and create artifacts with computational hardware in an easy and

inexpensive way. The open source software - and hardware - philosophy gives the pos-

sibility to freely modify and share artifacts helping the artists to understand how the

platform reacts and learn from their and others’ work. It is so possible to build struc-

tures that are generally done by computer or electrical engineers.

The contribution of the community in the artifact creation is of main importance,

allowing artists and technologists to cooperate, and to enter that door that leads to

the world of intersection between art and technology. Teams of engineers and designers

join the collaborative work together using one another’s point of strenghts.

48



5.1 Arduino specifications

Arduino is a hardware platform for physical computing developed at the Interaction

Design Institute Ivrea, an institute founded by Olivetti and Telecom Italy. Arduino

is based on a simple I/O card and a development environment that uses a library for

Wiring to semplify writing programs in C and C + + to run on the board. It can

be used to develop interactive stand-alone objects or to interact with softwares on the

computer like Adobe Flash, Processing, Max/MSP, Pure Data, SuperCollider.

The Arduino hardware platform is distributed to hobbyists in generally pre-assembled

version, available on Internet or in stores, but information on the hardware design are

made available to everyone so that anyone who wishes can legally build a clone or a

modified version of Arduino.

The project started at Ivrea in Italy, in 2005, with the aim to make available to inter-

action design projects created by students, a device for the control that were cheaper

than other prototyping systems available at that time.

The designers have managed to create a platform easy to use and at the same time,

allowing a significant reduction in costs compared to many products on the market. In

October 2008 over 50,000 copies of Arduino had been sold throughout the world19.
19Source: Arduino website: http://www.arduino.cc
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Figure 5.1.1: Arduino “Duemilanove” connected to a breadboard

An Arduino (Fig. 5.1.1) is20 an 8-bit AVR microcontroller produced by Atmel, with

the addition of complementary components to facilitate their incorporation into other

circuits. The official Arduino chip used in the series megaAVR - specifically models

ATmega8, ATmega168, Atmega328 and ATmega1280 - but its clones use a set of other

processors. Most cards include a linear voltage regulator in 5-volt and a 16MHz crystal

oscillator (or ceramic resonator in some variants), although some implementations, such

as LilyPad, tadpole to 8MHz, and don’t use a voltage stabilizer because of the specific

restrictions to the form factor.

Moreover, the Arduino controller is pre-programmed with a bootloader that makes it

easy to load programs into flash memory on-chip, compared to other devices that require

usually an external programmer.

Conceptually, all boards are programmed through a serial port RS-232, but the way in

which this feature is implemented in hardware varies from version to version. Arduino

serial cards contain a simple inverter circuit that allows the conversion between the
20Arduino hardware spec: http://www.arduino.cc/en/Main/hardware
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level of the RS-232 and TTL level signals. Recent versions of the Arduino (Diecimila

and Duemilanove) are handled via USB, thanks to an implementation that uses the

USB-serial chip like FTDI’s FT232. Some variants, like the Arduino Mini and unoffi-

cial Boarduino, use a cable card or a USB-to-serial adapter detachable. The Arduino

exhibits many of the connectors Input / Output for microcontrollers used by other cir-

cuits. The Diecimila(Fig 5.1.2), for example, now superseded by Duemilanove has 14

connectors for digital I/O, 6 of which can produce PWM signals, and 6 are devoted to

analog inputs. These pins are available on the top of the board, with female connec-

tors to 0.1 inches. Also, many boards are commercially available plug-in applications,

known as "shields". Boards and Barebones Boarduino, two clones compatible with the

Arduino, are equipped with male connectors on the underside of the circuit so you can

be connected to a breadboard without soldering.

Figure 5.1.2: Arduino “Diecimila”

The Arduino IDE is an application platform written in Java, and is derived from the

IDE to create the programming language Processing and Wiring for the project. It is

designed to introduce artists and other newcomers to programming[Brock,2009], fasting
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practice in software development. To enable the writing of source code. The card also

includes a text editor with some special features such as syntax highlighting, parentheses

control, and auto indentation. The editor is also able to compile and run the executable

program in one step and with a single click. Generally there is no need to create

the Makefile or run programs from the command line. The integrated development

environment Arduino software library is provided with a C / C + + called "Wiring"

(homonymous project Wiring), which makes it much easier to implement common tasks

in software input / output. Arduino programs are written in C / C + +, but in order

to create an executable file, the user is not asked anything except define two functions:

1. setup () - a function which is called once at the beginning of a program that can

be used for the initial settings

2. loop () - a function called repeatedly until the card is turned off.

A typical example of a program to start out with a microcontroller is that one that

allows, simply, the repeated power on and off of a LED. In the Arduino development

environment, the user could do this with a little program like this21:

#de f i n e LED_PIN 13

void setup ( ) {

pinMode (LED_PIN, OUTPUT) ; // a b i l i t a t e pin 13 f o r d i g i t a l output

}

void loop ( )

{

d i g i t a lWr i t e (LED_PIN, HIGH) ; // turn on the LED

delay ( 1000 ) ; // wait 1 second (1000 m i l l i s e c ond s )

d i g i t a lWr i t e (LED_PIN, LOW) ; // turn o f f the LED

delay ( 1000 ) ; // wait 1 second

}

This code, as it is written, will not be recognized by the compiler as a valid program,

and when the user click the control button "Upload to I/O board" within the IDE, a

copy of the code is recorded in a temporary file with an extra header at the beginning

and includes a simple main () function below:
21http://arduino.cc/en/Tutorial/Blink
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#inc lude "WProgram . h "

#de f i n e LED_PIN 13

void setup ( )

{

pinMode (LED_PIN, OUTPUT) ; // a b i l i t a t e pin 13 f o r d i g i t a l output

} void loop ( )

{ d i g i t a lWr i t e (LED_PIN, HIGH) ; // turn on the LED

delay ( 1000 ) ; // wait 1 second (1000 m i l l i s e c ond s )

d i g i t a lWr i t e (LED_PIN, LOW) ; // turn o f f the LED

delay ( 1000 ) ; // wait 1 second

}

i n t main ( void )

{ i n i t ( ) ;

setup ( ) ;

f o r ( ; ; )

loop ( ) ;

r e turn 0 ;

}

"WProgram.h" is the main header file for the library Wiring, and main () function

performs only three distinct calls: init (), defined in the same library, and functions

setup () and loop (), defined by the user. The last one, as required, is automatically

nested in a loop.

The IDE uses the Arduino and AVR Libc GNU toolchain to compile programs, while

using avrdude to load the card.

The hardware is made22 by the Italian original Arduino Smart Projects. Some brand

Arduino boards have been designed by the American SparkFun Electronics. Today

eleven versions are marketed as Arduino hardware.

SerialArduino, programmed with a DB9 serial port, and making use of the micro-

controller ATmega8

ArduinoExtreme with USB interface programming, and making use of the ATmega8

chip
22http://arduino.cc/en/Main/Hardware
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ArduinoMini, a miniature version making use of a surface mount ATmega168

ArduinoNano, an even smaller version of the Mini, utilizing the same controller, and

powered via USB ATmega168 SMD

LilyPad Arduino, a minimalist design for wearable applications with the same AT-

mega168 SMD

ArduinoNG with a ’USB interface to program and use an ATmega8

ArduinoNGPlus with USB programming interface with an ATmega168

ArduinoBT, with a programming interface with a Bluetooth and ATmega168

Diecimila, USB programming interface with an ATmega168 in a DIL28 package

Duemilanove, making use of the ATmega168 chip (Atmega328 or later versions) and

DC powered via USB, with automatic switching

MegaArduino, which uses a ATmega1280 surface mount I / O and additional memory.

5.1.1 The open source software and hardware platform

Open hardware[Perens,1999] refers to computer hardware and electronic components

that were designed with the same policy of free and open source software (FOSS). The

hardware is part of the open source culture, that ideologically spreads beyond the scope

of the software. The term is mainly used to express the free dissemination of information

regarding the project’s hardware, including drawings, material list, the data layout of

the PCB, usually together with FOSS to run the hardware.

Rather than creating a new license, some hardware projects simply use the existing

licenses for open source software. In addition, several new licenses have been proposed.

These licenses are designed to address specific instances for the hardware designs. The

principles of open source software has been ported to these licenses. Organizations

tend to gather flow around a shared license. OpenCores prefer the LGPL, FreeCores

insists on the GPL, the Open Hardware Foundation promotes copyleft license or other

permissive licenses.

Open source software [Spinello,2005] indicates a software whose authors (specifi-

cally, the rights holders) allow, and even encourage the free studio of its code making
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changes by other independent programmers. This is achieved by applying the appro-

priate licenses. The collaboration of several parts (usually free and spontaneous) allows

the final product to achieve more complexity than it might get a single working group.

Open source has benefited greatly from the Internet, because it allows geographically

dispersed programmers to coordinate and work on a project.

The patterns of Arduino hardware are distributed in order to be used in the terms

and conditions of a license Creative Commons Attribution Share-Alike 2.5, and are

available on the Arduino website23. For some versions of the board the layout and

production files are available. The source code for the Integrated Development Envi-

ronment and the resident library are available and licensed, according to the terms and

conditions contained in the GPLv2 license.

Figure 5.1.3: A "shield" of prototyping mounted on Arduino board

Both the original card and the clones use shields(Fig 5.1.3), or expansions to the Arduino

base, made of printed circuit boards that can be placed above Arduino, inserted in

the connector that are normally provided. There are expansions dedicated to various

functions, from motor control to breadboarding (prototyping).

The open source philosophy benefits the developing of Arduino[Waddington,2009] be-

cause many people are working on its development at the same time, even if they are
23http://www.arduino.cc/
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not of the company that created it, so that it is easy to guess that the future of this

platform will be based on the shared knowledge: even if the company that created it

will fail or will not support the development anymore, the project would go on thanks

to the Arduino community and the open source software philosophy that provide the

fabrication schemas, source code and guides; the distributed ever-growing knowledge

among many individuals makes the project survive and enhance.

5.2 Connecting Arduino to the Web

As above mentioned, Arduino is a platform for combining art and technology, in which

the microcontroller is the brain that turn on the artwork, the difference between tradi-

tional artistic tools and Arduino is that it is embedded in the artwork.

What I want to do is giving Arduino the possibility to “say” something through its

display, to support awareness, to underline the simpleness of building an interactive

installation, to show how other people’s knowledge influences the building of an artwork,

and to show how much Arduino lets the artist think only about the process, leaving the

low-level details to ad-hoc libraries and interfaces.

The version I used is Arduino Nano(Fig 5.1.4), described in the previous chapter,

much easier to handle and to carry with me, moreover it is built up to fit the bread-

board24 contrary to the Arduino Novemila or Diecimila that need cable connections.
24A breadboard is a tool used to create prototypes of electronic circuits. It does not require welding

and is completely reusable (and therefore mainly used for temporary circuits). While it is normally
used for prototyping simple circuits can also be used to test whole computers.
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Figure 5.1.4: Arduino Nano with components explaination.

The monitor (Fig. 5.1.5) used is a 16x2 (16 characters, 2 rows) lcd screen called

HD44780, costed 12$, that I installed on the breadboard. I had to solder the Strip of

0.1" header to the lcd otherwise it did not work properly.

57



Figure 5.1.5: Lcd display put on the breadboard with the welded header

Without having any electronic background I started reading and asking other users

on the Arduino community any time that I had a doubt, or any time I did not understand

some explaination. I discovered that not only I found everytime someone willing to

helping me, but a lot of people ready to advice me on possible new ideas, or inputs. For

example they anticipated me that I might occurr some problems in placing the lcd on

the breadboard without soldering the header, and if I did not know about this possible

issue I would have spent precious time in trying to understand what could have been

the problem, or, even worse, buying a new lcd.

After some tries I succeeded in having a final working output, with the blacklight

and the contrast of the lcd working properly.
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Figure 5.1.6: The final aspect of the installation

At this point the focus went to the software part. But before starting analyzing the

software implementation, it is important to underline the fact that the idea of displaying

web data on the arduino’s display was a priori of the feasibility of doing it. I did not

checked before if it was possibile doing a similar thing, but after having seen other

community projects in which some group of users created an autopilot for RC aircafts
25, or an UAV spyplane GPS-guided26, I understod that the limits and barriers that

arduino gives to creativity are really insignificant.

Reading other users various projects in making arduino interacting with other plat-

forms or stream of data, I understod that I needed something more than programming

the arduino memory, I did not have the Ethernet connection component, nor any wire-

less integrated system, so I understod I had to divide the phase in two parts, gathering

data from the Web, and giving this data in Input to Arduino.

I read [Lindsay,2009] that python is the problem answer I was looking for; the

arduino community gave the confirmation that using the python Serial library it is

possible to send data to an established COM port.

I created a PHP web page in which is it possible to give in input any string, this

string will be placed in a .txt file, will be read by the python program and sent to the
25http://www.circuitlake.com/programmable-autopilot-system-for-aircraft-car-or-boat.html
26http://hacknmod.com/hack/make-a-uav-spyplane-using-the-arduino/
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arduino trough a serial connection, I used the “LiquidCrystal27” library on Arduino

memory to print on the lcd screen the incoming data from python, and I put Arduino

in a “listening” mode.

When I realized I did all these connections in a so easy way I was amazed; I was

amazed in how much the contribution of other users has been essential in order to

obtain this idea, of how without the reuse of others’ pieces of code or libraries I wouldn’t

achieved the same success.

I will not write down the PHP code used, since it’s a trivial form that writes on a

txt file. Here is the explained Python code:

import time

import s e r i a l

import u r l l i b

s e r = s e r i a l . S e r i a l ( ’COM11’ , 9600 , t imeout=0)

#Api l i b r a r y S e r i a l to connect to Arduino

u r l = ’ http ://www. thes ims3 . i t / l cd . txt ’

p rev iousDi sp lay = " " ;

whi l e (True ) :

#Read from the u r l address

d i sp l ay = u r l l i b . ur lopen ( u r l ) . read ( )

#I f the St r ing i s d i f f e r e n t from the one a l r eady pre sent on the Arduino Display i send i t to Arduino

i f ( b lankDisplay != d i sp l ay ) :

s e r . wr i t e ( d i sp l ay )

prev iousDi sp lay = message

#Wait 5 second be f o r e check ing any s t r i n g updates

time . s l e e p (5 )

Here is explained the Arduino code, I just used the LiquidCrystal Library example

provided in Arduino Tutorial adding the serialization communication (another library):

#inc lude <Liqu idCrys ta l . h>

27http://www.arduino.cc/en/Reference/LiquidCrystal
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Liqu idCrys ta l l cd (7 , 8 , 9 , 10 , 11 , 1 2 ) ; //Here I d e f i n e which l o g i c p ins I used in connect ing Arduino to the

// l cd

void setup ( ) // Arduino standard

{

S e r i a l . begin ( 9600 ) ; // I n s t a n t i a t e a s e r i a l communication

l cd . begin ( 2 , 1 6 ) ; // Desc r ib ing the d i sp l ay I have , 16 chars x 2 rows

}

void loop ( )

{

i f ( S e r i a l . a v a i l a b l e ( ) > 0) // I f i t i s p o s s i b l e to connect

{

l cd . c l e a r ( ) ; // Clean the s c r e en

l cd . se tCursor ( 0 , 0 ) ; // Set the cur so r to the f i r s t p o s i t i o n

//Write every charac t e r to the p r o g r e s s i v e LCD po s i t i o n

f o r ( i n t i = 0 ; S e r i a l . a v a i l a b l e ( ) > 0 ; i++)

{

l cd . p r i n t ( S e r i a l . read ( ) , BYTE) ; // p r in t on the LCD

}

}

delay ( 2000 ) ;

}

And here are the demonstration process images :
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Figure 5.1.7: Python gathering web input and sending it via Serial port

to Arduino

Figure 5.1.8: The output on the Arduino lcd screen.

5.2.1 Analyzing the results

The arduino success is fostered by the active community of users cooperating and sharing

knowledge. Most novice users can benefits of the community reusing code, implementing
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one others’ structure and knowledge, learning from the experimentation of other novices

or counting on supports of more expert users.

Open source initiatives like Arduino are done upon the group creativity skill rather

than the single-user artifact. In this environment, users are motivated to share their

creations, the design, enhancing the spirit of reuse and remixing, using other’s creativity

adapted to their work.

The vivid Arduino community has multi-functional features: it manages to inspire users

new ideas, it emphasizes the use of borrowed code, it provides evalutation community

feedbacks for technical users, stable backgrounds and starting points for novices and

first approaches.

Is this a case of a collaborative creativity?

In [Hoey,2008] the author says that “this collaborative cycle yields new and evolving

plot elements, in-game events, social groups, and economic structures over which neither

the developer nor the user can realistically claim sole creative ownership.”

In [Resnick,2009], while talking about the Scratch community, they said that ini-

tially when some author saw his code “stolen” or adapted in someone other’s project

the feelings the original author had was of being upset, but when the spirit of the com-

munity has been well consolidated, this problem ceased to exist, because of the gradual

understanding of the philosophy at the basis of the community. Users then started to

feel proud when their code or part of their project is reused and remixed, this is also

given by the automatic credit system the Scratch authors develop in order to give appro-

priate credits to original authors of pieces of code. Moreover this behavior of remixing

is promoted, as it is possible to see in the “Top remixed” list of project in the Scratch

Homepage.

Real online “companies” were formed in which people worked together to create project

that their individual members could not have created on their own.

This is the spirit I found in the Arduino community, nobody was helping me for

receiving something back, and I assume that now, most of people do not know why, it

is intrinsec in the spirit of the community.

It is not important the code used, the amount of help needed, the library used: it

is the idea that is evaluated, the code is distributed and done by more users, the idea

is unique, and the creativity process is the idea. And the idea is not distributed.
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6 Conclusions

The conclusions reported here are evaluations of a subset of a larger interdisciplinary

project defined by the ArTe project which, even after several years of studyings, it is

still in the early stages.

My findings about this project are twofold; the evaluation of the content and research

questions, and the evaluation of the research process adopted.

My project findings suggest that the advent of web 2.0 conduct the end-user to

develop at the same time a skill and a need of collaborative creation. This combination

is achieved by combining old ideas under new perspective and the act of evaluating

them by finding at the same time individual participation and relational interventions.

The derived skill allows to achieve the ability of understanding multidisciplinary

relations in order to create new ideas and concepts by giving a personal contribute to a

distributed environment.

The web 2.0 is showing how the users and their thoughts are becoming more impor-

tant as the new communities arise, and on the other side it enphatizes the challenge to

identify the author, who does things, who put the knowledge in the artifact. Nowadays

the reuse of the code, the code remixing and the collaborative artwork creation are the

basis background of the creative communities, in which it is not important the author of

the code, or the process used in any artistic creation, what is highlighted and promoted

is the idea, the community philosophy is the mean to reach the creative idea.

A revisited project description after having written this report could be:

By OSS (Open Source Software) we mean those computer program wich can be used

freely and whose source code is available for modification. The ArTe project referes to

those artistic open source softwares whose aim is to let the user concentrate more on the

process of the creation of the artwork, than on the logic behind the software. Arduino,

Audacity, GIMP, Inkspace, Processing, Scratch and TuxPaint are all instances of OSS

technology for creativity. The goal of this project is to specify precise research questions

and to follow a systematic research process to enhance the state of the knowledge about

OSS technology for creativity. Who does one use wich tool? Wich are the interests

that lead artists to choose their tools? Wich are the barriers that computer science must

overthrow to become an attractive mean for artists? This is the ideal project for students

who are interested in creativity issues around Information Technology. It can be chosen
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by one or two students working as a team. Different students / groups of students will

work on different tools yet cooperating on the general framework and literature.

A consideration I have regards the research processes and documents:

Everybody knows, time passes for everyone, and everything. Meanings, research

processes and documents, especially with the exponential acceleration of technological

progress, become old, obsolete and with less relevance.

As one day software was viewed as a piece of code, that once developed it was

finished, now software is the process of developing and supporting it during time, so it

should be with processes and documents. I felt that beeing a bit more critical in reading

a document gives a huge help in understanding and interpreting the findings, because it

is basically by experiencing the problem that the author of a document or process has

had that it is possible to understand and interpret the meanings in all its forms.

I experienced that the data observation generation process I used in this project was

not so helpful in creating the knowledge that I wanted, but only with experiencing it,

and being critic with something that I taught it was a dogma, that I realized it. But it

does not mean that it can not be helpful in other circumstances: the same process or the

same document can be obsolete in describing the status of the art nowadays, but it can

express a good theoretical background in case of reporting a longitudinal [Oates,2006]

approach to the problem.

Science teaches that we learn from mistakes of the experience and from viewing

the same theories from different point of views that can changes with the time, or the

environment; there is no new knowledge generated in mechanically applying processes

and theories already showed functional ten years ago, but it is useful to dinamically

evaluate and enhance them with the experience and in trying new way of experimenting

the technological dynamic environment in which we live.

6.1 Future work

As the intersection of art and technology is still an open field, the way in which this

project can be continued as a master thesis are various.

The small amount of research done in some aspect of this subject makes them an

attractive port of call as an example the role of the Human-computer interface in making

the computer become an attractive mean for artists.
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The real challenge is doing a multidisciplinary literature review of technological

problems in art, it is easy to find ad-hoc publication sources beside bio-informatic or

E-learning, but it is not in the intersection between art and technology, the keywords

themselves are difficult to retrieve.

A good starting point in possible new expansions are based on a deep background

review trying to find also concepts like “maintenance” that seems absent in all the

published articles regarding interacting art installations.

My outlook will be based on Arduino, as I believe it is the software that has the

lowest barriers and limits to the creation process. I will continue to give a meaning

to my Arduino installation enhancing the information that comes out from it not only

by invoking some text on the display, but trying to give it a relevant significate that

is not only based on the awareness of something, I will try to give him a sort of soul,

masquerading the computational part, and highlighting the meaning of the information

in output. I will widen my research on Natural Language processing area and Human-

Computer Interface, without loosing the artistic point of view given by the adopted

ArTe project.
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8 Appendix A Hardware requirements

1. Arduino duemilanove or Diecimila or Nano.

2. Character LCD with parallel interface

- Adafruit 12$: AdaFruit

3. Hookup Wire (Not stranded wire)
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