
Editorial (PT)

Caro leitor, leitora,

No seu quinto número, a revista do CITAR publica um 
novo volume com artigos científicos que tributam de 
forma exemplar e rigorosa para o desenvolvimento da 
investigação em Ciência e Tecnologia das Artes 
no nosso país e além fronteiras.

Pela primeira vez em cinco anos o CITARJournal reúne 
nove artigos científicos da maior qualidade em áreas que 
vão desde a Conservação e Restauro, passando pelos 
Estudos Musicais, até à Fotografia e as Artes Digitais. 
Acresce ainda a este quinto número, duas revisões críticas, 
a primeira sobre os dez anos do Festival Internacional 
Audiovisual Black&White, da autoria de Jaime Neves, a 
segunda de Cristina Sá, sobre o primeiro Concurso de Arte 
Interativa – InTERFACES.

Kylie Budge descreve-nos a suas mais recentes experiências 
com as práticas de estúdios virtuais à luz da investigação 
atual nesta área e considera quais as verdadeiras implicações
para a criatividade em arte; Pedro Cardoso e Miguel 
Carvalhais exploram a forma como os jogadores fazem a 
travessia de meios ergódicos e como a narrativa emerge 
das interações que estes têm com o videojogo. Eduardo 
Rocha aborda a questão do ensino do piano em grupo 
e como a sua estratificação em referências técnicas, 
teóricas e tonais permite uma abordagem antecipada, 
organizada e eficaz à aprendizagem. Rodrigo Carvalho 
traça um paralelismo entre o “Clavilux” de Thomas 
Wilfred e o “Ufabulum”, uma performance audiovisual 
ao vivo realizada pelo artista Squarepusher. Jenny Feray 
pretende repensar o ato fotográfico baseando-se numa 
experiência fotográfica realizada por Jerry Chan, membro 
de um grupo de cegos, e enquanto experiência de vida 
real de um processo de impressões. Telmo Marques e 
Paulo Ferreira-Lopes descrevem-nos a teoria de George 
Perle e o sistema de composição conhecido como Twelve 
-Tone Tonality, sistema que, devido aos seus fundamentos 
e características, costuma ver-se associado ao sistema 
dodecafónico de Schoenberg. Luís Monteiro e Carlos Sena 
Caires destacam as principais características do objeto 
artístico enquanto referência teórica no campo da arte 
virtual contemporânea e sua relação às práticas tradicionais 
como a pintura, tomando como ponto de partida o novo 
estatuto do objeto artístico na era digital. Finalmente, 
Judson Wright descreve como através da programação 
algorítmica e da aprendizagem através da arte, podemos 
descobrir questões relevantes quanto à omnipresença e 
influência da arte nas nossas vidas. 

Em meu nome e em nome da equipa editorial desejamos 
que tenha uma leitura aprazível e proveitosa e esperamos 
que faça bom uso deste quinto número da Revista do CITAR.

Carlos Sena Caires 
Editor

Editorial (EN)

Dear Reader,

Now in its fifth issue, CITARJournal publishes a new 
volume containing scientific articles that contribute to the 
development of research in Science and Technology of the 
Arts in an exemplary and rigorous way, both in our country 
and beyond its borders.

For the first time in five years CITARJournal gathers nine 
scientific articles of the highest quality in subject areas 
ranging from Conservation and Restoration or Musical 
Studies to Photography and the Digital Arts. Also in this 
fifth issue one can find two reviews. The first refers to 
the ten years of the Black&White Audiovisual Festival, 
authored by its director, Jaime Neves. The second review, 
by Cristina Sá, reports on the First Interactive Art Competition 
held at the School of the Arts – InTERFACES.

Kylie Budge describes her recent experience with 
virtual studio practices in light of current research in 
this area, reflecting upon the implications this type of 
practice has upon creativity in the Arts. Pedro Cardoso 
and Miguel Carvalhais explore the way in which players 
traverse ergodic media and how narrative emerges from 
their interactions with the video game. Eduardo Rocha 
broaches the issue of group piano teaching and how 
its stratification into technical, theoretical and tonal 
references allows for an organised and effective approach 
to learning. Rodrigo Carvalho draws a parallel between 
Thomas Wilfred’s “Clavilux” and Squarepusher’s live 
performance “Ufabulum”. Jenny Feray aims to rethink 
the photographic process based on a photographic 
experiment as an experience of real life and process of 
collecting impressions. This experiment was conducted 
by Jerry Chan, a member of a group of blind people. 
Telmo Marques and Paulo Ferreira-Lopes describe George 
Perle’s Twelve-Tone Tonality composition system, a system 
which due to its foundation and characteristics is usually 
associated with Schoenberg’s dodecaphonic system. 
Luís Monteiro and Carlos Sena Caires highlight the main 
characteristics of the artistic object as a theoretical 
reference in the field of contemporary virtual art, as well 
as its relation with traditional practices such as painting. 
The starting point of this analysis is the new statute 
of the artistic object in the digital age. Finally, Judson 
Wright describes how one can discover relevant issues 
surrounding the omnipresence and influence of Art on our 
lives through algorithmic programming and learning.

In my name and that of the editorial team I extend the 
wish that this fifth issue of CITARJournal provides for 
pleasurable and fruitful reading.

Carlos Sena Caires 
Editor
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reSuMoS (Pt)

vIRTUAL STUDIo PRACTICES: vISUAL ARTISTS, 
SoCIAL MEDIA AND CREATIvITy 

kylie Budge

As práticas dos artistas são variadas. Dois dos 
seus extremos podem incluir tanto a necessidade 
de solidão absoluta ao trabalhar, como a procura 
de ambientes sociais de trabalho, tais como 
colaborações em estúdios comunais. A par destas 
práticas de estúdio de ‘vida real’ as novas tecnologias 
e os media sociais tornaram possível ao artista 
a utilização de práticas de estúdio virtuais no 
processo de desenvolvimento do trabalho criativo. 
Trabalhar virtualmente oferece uma gama de 
benefícios interessantes para a prática criativa. 
Este artigo explora as experiências recentes da 
autora com as práticas de estúdio virtuais à luz   
da literatura sobre este tópico e considera as          
suas implicações para a criatividade. Destacam-se 
cinco formas específicas de práticas de estúdio 
virtuais e consideram-se as possíveis limitações  
de trabalhar desta forma. 
Ao explorar as práticas de estúdio virtuais e 
apresentando os argumentos para esta forma de 
trabalhar, este artigo contribui para a pesquisa e 
compreensão sobre a prática criativa ao discutir a 
experiência reflectiva de uma artista ao usar estas 
práticas de estúdio virtuais.

Palavras-chave: Media Sociais; Estúdio Virtual; Arte; 
Criatividade; Estúdio; Blogs; Twitter; Instagram

----------------------------------------------------------------

BREAKING ThE GAME: ThE TRAvERSAL oF 
ThE EMERGENT NARRATIvE IN vIDEo GAMES 

Pedro cardoso and Miguel carvalhais

Nos videojogos as acções do jogador dão forma 
à narrativa da sua experiência pessoal, moldando 
o que de outra forma seria um percurso linear. 
Esta narrativa emergente encontra-se num estado 
de constante transformação, dependendo de 
como o jogador a influencia. Este artigo explora 
a forma como os jogadores fazem a travessia de 
meios ergódicos tais como videojogos e como 
a narrativa emerge das interacções que têm 
com o sistema. Num texto anterior propusemos 
três tipos de travessia em videojogos (Cardoso 
& Carvalhais, 2013): 1) aquela na qual o jogador 
tem a capacidade de de escolher entre caminhos 
mutuamente exclusivos; 2) aquela em que o 
jogador tem a capacidade de expandir a narrativa; 
e 3) aquela em que a travessia é determinada 

pela disposição dos outros actores em relação ao 
jogador e a si próprios no mundo do jogo.
Este artigo pretende ainda contribuir para este 
tema adicionando mais uma forma: 4) o tipo de 
travessia que está enraizada na exploração de 
falhas e imperfeições no sistema, permitindo ao 
jogador fazer a travessia do jogo graças a um lado 
esquecido do algoritmo, viajando por um mundo 
de comportamentos imprevisíveis e eventos que 
em última instância poderão romper o jogo.

Palavras-chave: Agenciamento; Media Ergódico; 
Falha; Narrativa; Videojogos

----------------------------------------------------------------

A REFERENCES SySTEMATIzATIoN STUDy IN ThE 
METhoDoLoGy oF GRoUP PIANo TEAChING 

eduardo rocha

As referências necessárias à interpretação no início 
da aprendizagem musical constituem o núcleo do 
ensino do piano em grupo. A sua estratificação 
em referências técnicas, teóricas e tonais permite 
uma abordagem antecipada, organizada e eficaz 
à aprendizagem, na qual a interpretação constitui 
um elemento aglutinador. A sistematização das 
posições ao piano, resultando da organização das 
referências técnicas é central a este artigo dado 
que estas são essenciais para a viabilidade da 
execução. As restantes referências, teóricas e 
tonais, que são transversais, completam o quadro 
teórico discutido aqui.
A metodologia proposta, visando o primeiro e 
segundo graus do ensino de piano em grupo, não 
pretende ser única, mas sim uma das possibilidades 
metodológicas numa área emergente em Portugal 
cujo objectivo final é a interpretação.

Palavras-chave: Interpretação; Referências 
Técnicas; Referências Teóricas; Referências 
Tonais; Ensino de Piano em Grupo

----------------------------------------------------------------

FRoM CLAvILUx To UFABULUM 

rodrigo carvalho

Este artigo traça um paralelismo entre o ‘Clavilux’, 
um órgão de cor silencioso criado por Thomas 
Wilfred no início do século 20, e ‘Ufabulum’, uma 
performance audiovisual ao vivo realizada pelo 
artista Squarepusher em 2012. Apresenta uma 
visão global das analogias e sinergias entre o som 
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e a imagem na história recente da música e das 
artes visuais, ligando os dois artistas através de 
quase cem anos de instrumentos audio-visuais, 
técnicas e analogias Imagem-Som, que apesar 
das evoluções técnicas e criativas que decorreram 
entretanto mantém os mesmos conceitos e sonhos 
ao longo dos anos na busca por experiências 
elevadamente sensoriais e estados sinestésicos.

Palavras-chave: Música Visual; Audio-visual; 
Lumia; Analogia Imagem-Som; Órgãos de cor; 
Sinestesia.

----------------------------------------------------------------

LATENT IMAGES, BLIND CoMMENTS oN 
PhoToGRAPhy 

jenny feray

Fotografias, ou imagens como resultado final de um 
processo meramente marcam o momento em que 
o olho está impotentemente limitado ao que vê. 
Assim, o que escapa ao olho no sentido físico, por 
exemplo o que o olho nunca verá, é o que ocorre 
antes da imagem-produto, dentro do próprio acto. 
A imagem latente, a imagem-desejo, desdobra-se 
através da duração do acto fotográfico. 
quando uma fotografia é ‘tirada’, o desejo subside 
até que o próximo desejo por outra imagem surge. 
Baseando-se numa experiência fotográfica realizada 
por Jerry Chan, membro de um grupo de cegos, 
este artigo pretende repensar o acto fotográfico 
como uma experiência de vida real de um processo 
de impressões, levando o aprendiz de fotógrafo 
cego a experienciar a visão na sua própria carne.

Palavras-chave: Acto Fotográfico; Imagem 
Latente; Imagem-Eco; Cego; Duração; Desejo; 
Impressões; Corpo

----------------------------------------------------------------

GEoRGE PERLE’S TWELvE–ToNE ToNALITy: 
SoME DEvELoPMENTS FoR CAC USING PWGL 
telmo Marques and Paulo ferreira-lopes

Este artigo apresenta uma descrição com alguns 
desenvolvimentos sobre a teoria de George 
Perle e sistema de composição conhecido como 
Twelve-Tone Tonality, sistema que, devido aos 
seus fundamentos e características, costuma 
ver-se associado ao sistema dodecafónico de 
Schoenberg. Têm sido feitos alguns estudos nas 
últimas décadas, com a finalidade de desenvolver 

o seu modelo com aplicações em Composição 
Assistida por Computador (CAC). Depois de 
algumas tentativas no sentido de analisar estes 
protótipos, percebemos que em geral, ou estão 
descontinuados ou estão desatualizados.
Propõe-se assim um escopo tripartido: Em primeiro 
lugar simplificar a compreensão de um sistema 
que apresenta uma premissa inicial simples e clara, 
mas que rapidamente se vê imerso num universo 
interminável de listas e matrizes alfanuméricas. 
Em segundo lugar apresentar o processo de 
implantação em PWGL [1] (ver Laurson 1996, 
Laurson 2003 e Laurson 2009). Finalmente, 
apresenta-se a sua aplicação prática num trabalho 
de composição de pequena dimensão, analisado 
enfatizando as propriedades do sistema. São feitas 
algumas considerações a propósito de trabalhos 
futuros em torno deste projeto, salientando a 
extrema utilidade que a construção de uma 
biblioteca dedicada ao modelo de Perle se viria a 
revelar. A escolha do software PWGL deve-se às 
características específicas do próprio: é baseado 
em Common Lisp, poderoso e apropriado no 
processamento de listas com especificidade em 
Composição Assistida por Computador (CAC).

Palavras-chave: George Perle; Twelve-Tone 
Tonality (TTT);  Dodecafonismo e Serialismo; 
Simetria; Estruturas Simétricas; PWGL; 
Composição Assistida por Computador (CAC); 
Intervalos Cíclicos; Sistemas e Técnicas 
Compositivas; Teoria da Música;

----------------------------------------------------------------

CoNFIGURING ThE ART oBJECT IN ThE 
AGE oF DIGITAL CoMPUTING: MEANING, 
INTENTIoNALITy AND vIRTUALIzATIoN 
luís Monteiro and carlos Sena caires

Este artigo destaca as características do objecto 
artístico como referência teórica no que concerne à 
arte virtual contemporânea, bem como as práticas 
tradicionais como a pintura. A análise toma como 
ponto de partida o novo estatuto do objecto 
artístico na era digital. Apesar da perspectiva 
abrangente da análise, o nosso objectivo é destacar 
alguns tópicos chave tais como: significado, 
intencionalidade e virtualização. Estes três temas 
revelam-se interdependentes e acima de tudo, a 
ligação entre intencionalidade e virtualização, 
revela bem a natureza inacabada do objecto 
artístico e o papel decisivo do espectador no 
resultado do processo criativo. 
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Em suma, consideramos que o virtual fomenta a 
criatividade, reconhecendo porém lacunas e falta 
de substância em algumas expressões da arte dos 
novos media.  Na conclusão do artigo, voltamos 
a afirmar a importância das práticas tradicionais, 
mas agora com a consciência da lógica cultural           
dos novos media e o seu contributo para a criação.

Palavras-chave: Objecto artístico; Virtualização; 
Intencionalidade; Arte Digital; Significado; 
Espectador; Prática Tradicional 

----------------------------------------------------------------

INTEGRATING PRoGRAMMATIC oPTIMIzATIoN 
AND LEARNING ThRU ART 
judson wright

A visão ortodoxa do computador como meio ou 
meio dos media (por exemplo, novos media) 
justifica-se perfeitamente em discussões coloquiais, 
mas é pouco aparente enquanto facto objectivo. 
Isto não implica que os computadores sejam 
utilizados na criação da arte, mas antes que 
estamos a investigar meios de iniciar a ocorrência 
de uma experiência artística para o público, com 
quaisquer ferramentas convenientes, neste caso 
computadores. Defendemos a ideia de que os 
silogismos lógicos possam ser articulados de forma
a criar sistemas que ajam como catalisadores 
para que a aprendizagem Construtivista ocorra 
nas mentes individuais dos membros do público. 
Estes ajustes sinápticos concretos mas inobserváveis 
são subsequentemente exibidos através de 
comportamentos idiossincráticos imprevisíveis. 
Em resumo, quer um computador seja capaz de 
coreografar uma dança ou não, descrevemos a 
forma como máquinas automatizadas podem 
coagir humanos a dançar. Ao fazer isto, descobrimos 
os mistérios relativos à ubiquidade e influência da 
arte sobre a nossa espécie. 

Palavras-chave: Art-ness; Cognição; 
Desenvolvimento; Interactividade; Modelação; 
Uso de ferramentas; Percepção.
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aBStractS (en)

vIRTUAL STUDIo PRACTICES: vISUAL ARTISTS, 
SoCIAL MEDIA AND CREATIvITy 

kylie Budge

Artists’ practices are varied. Two extremes include 
the need for complete solitude when working 
and others who seek social environments such 
as collaborations in communal studio settings. 
In addition to these real life studio practices new 
technologies and social media have made it 
possible for artists to use virtual studio practices  
in the process of developing creative work. 
Working virtually offers a range of interesting 
benefits for creative practice. This article explores 
the author’s recent experiences in virtual studio 
practices in light of the literature on this topic 
and considers the implications for creativity. It 
highlights five specific benefits in using virtual 
studio practices and considers possible limitations 
of working in such a manner. 
In exploring virtual studio practices and arguing 
the case for such ways of working, this article 
contributes to research and understandings about 
creative practice by discussing one artist’s reflective 
experience of using virtual studio practices.
Keywords: Social Media; Virtual Studio; Art; 
Creativity; Studio; Blogs; Twitter; Instagram

----------------------------------------------------------------

BREAKING ThE GAME: ThE TRAvERSAL oF 
ThE EMERGENT NARRATIvE IN vIDEo GAMES 

Pedro cardoso and Miguel carvalhais

In video games the player’s actions shape the 
narrative of their personal experience, molding 
what otherwise would be a linear course. This 
emergent narrative is in a state of constant 
transformation, dependent on how the player 
influences it.
This paper explores how the players traverse 
ergodic media such as video games and how 
narrative emerges from the interactions between 
them and the system. In a previous text we have 
proposed three types of traversal in video games 
(Cardoso & Carvalhais, 2013): 1) that in which the 
player has the ability to choose between mutually 
exclusive paths; 2) that in which the player has the 
ability to expand the narrative; and 3) that in which 
the traversal is determined by the disposition of 
the other actors in the game world towards the 
player and each other.
This paper intends to further contribute by adding 
another one: 4) a type of traversal that is rooted 

in the exploitation of any flaws and glitches in the 
system, allowing the player to traverse the game 
through an overlooked side of the algorithm, 
journeying through a world of unpredictable 
behaviours and events, that may ultimately break 
the game altogether.

Keywords: Agency; Ergodic Media; Glitch; 
Narrative; Video Games
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A REFERENCES SySTEMATIzATIoN STUDy IN ThE 
METhoDoLoGy oF GRoUP PIANo TEAChING 

eduardo rocha

The references for interpretation at the beginning of 
musical learning constitute the core of group piano 
teaching. Its stratification in technical, theoretical 
and tonal references enables an early, organized 
and effective approach to learning in which 
interpretation constitutes an agglutinating element.
The systematization of positions at the piano, 
resulting from the organization of technical 
references, is central to this article since these 
are essential to the viability of the execution. The 
remaining references, theoretical and tonal, which 
are transversal, complete the theoretical frame 
discussed here.
The proposed methodology, aimed at the 1st and 
2nd grades of group piano teaching, it not intended 
to be unique but one of the methodological 
possibilities in an increasingly emerging area in 
Portugal, in which interpretation is the final goal.

Keywords: Interpretation; technical references; 
theoretical references; tonal references; group 
piano teaching
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FRoM CLAvILUx To UFABULUM 

rodrigo carvalho

This essay establishes a parallelism between the 
‘Clavilux’,  a silent color-organ by Thomas Wilfred in 
the — beginning of the 20th century, and ‘Ufabulum’, 
an audiovisual live performance by the artist 
Squarepusher in the year 2012. It presents an 
overview of the analogies and synergies between 
sound and image in the recent history of music and 
visual arts, and connects both artists with almost 
one hundred years of audiovisual instruments, 
techniques and sound-image analogies, that 
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despite the technical and creative evolutions, 
maintain the same concepts and dreams over time 
in the quest for high-sensory experiences and 
synaesthetic states.

Keywords: Visual Music; Audiovisual; Lumia; 
Sound-Image Analogies; Colour Organs; 
Synaesthesia
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LATENT IMAGES, BLIND CoMMENTS oN 
PhoToGRAPhy 

jenny feray

Photographs, or images as the final result of a 
process, merely mark out the moment when the 
eye is helplessly limited to what it sees. Thus, what 
escapes the eye in the physical sense, i.e. what 
the eye will never see, is what occurs before the 
product-image, within the act itself. The latent 
image, the desire-image, unfolds throughout 
the duration of the photographic act. When the 
picture is ‘taken’, then the desire subsides until the 
next desire for another image arises.
Based on the photographic experiment by Jerry 
Chan, member of a group of blind people, this 
article aims at rethinking the photographic act as 
the real-life experience of an impression process, 
leading the blind apprentice photographer to 
experience sightedness within his very flesh.

Keywords: Photographic Act, Latent Image, Echo-
Image, Blind, Duration, Desire, Impressions, Body
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GEoRGE PERLE’S TWELvE–ToNE ToNALITy: 
SoME DEvELoPMENTS FoR CAC USING PWGL 
telmo Marques and Paulo ferreira-lopes

This paper presents a description and some 
developments on Perle’s theory and compositional 
system known as Twelve-Tone Tonality, a system 
that, because of its characteristics and fundamentals, 
is currently associated with Schoenberg 
dodecaphonic system. Some research has been 
made in the last few decades in order to develop 
his model in a Computer Assisted Composition 
(CAC) environment. After some efforts in order 
to analyze these prototypes, we realize that in 
general they were discontinued or outdated.
A three-scope proposal is so outlined: Firstly, 
to simplify the grasp of a system that presents 

an easily understandable starting premise but 
afterwards enters a world of unending lists and 
arrays of letters and numbers; Secondly, to present 
the implementation process already started 
using PWGL [1] (see Laurson 1996, Laurson 
2003, & Laurson 2009). Finally, the model is 
applied in a short original compositional work, 
and it is presented and analysed emphasizing 
the standpoints properties of the system. Some 
further considerations were made regarding the 
continuity of this project where the construction 
of a dedicated PWGL library of Perle’s model 
reveals a pre-compositional necessary tool. PWGL 
software was selected due to its specific fitting 
features: it is based on Common Lisp – perfectly 
powerful and suitable to process lists of integers – 
and it is specialized in CAC.

Keywords: George Perle; Twelve-Tone Tonality 
(TTT); Twelve-Tone Music; Structural Symmetry; 
PWGL; Computer Aided Composition (CAC); 
Interval Cycles; Composition Techniques and 
Systems; Music Theory

----------------------------------------------------------------
CoNFIGURING ThE ART oBJECT IN ThE 
AGE oF DIGITAL CoMPUTING: MEANING, 
INTENTIoNALITy AND vIRTUALIzATIoN 
luís Monteiro and carlos Sena caires

This paper highlights the art object nature as a 
theoretical anchor regarding contemporary virtual 
art, as well as traditional art practices, like painting. 
The analysis takes as a starting point the new 
immaterial status of the artistic object in the 
computer age. Despite the widespread prevalence 
in the analysis, our goal is to detach some key 
features as: meaning, intentionality and virtualization. 
These subjects prove to be related to each other 
and most of all, the link between intentionality and 
virtualization, brings forward the inconclusive nature
of the art object and the decisive role of the spectator
in the outcome of the creative process. Therefore, 
we acknowledge that the virtual fosters creativity, 
although remarking the lack of substance in some 
expressions of new media art. So, a final statement 
reassesses the importance of traditional practices, 
but now with the awareness of new media cultural 
logic, and its contribution to creation.

Keywords: Art Object; Virtualization; 
Intentionality; Digital Art; Meaning; Spectator; 
Traditional Practice
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----------------------------------------------------------------

INTEGRATING PRoGRAMMATIC oPTIMIzATIoN 
AND LEARNING ThRoUGh ART 
judson wright

The orthodox view of the computer as a medium or 
medium of media (ie. “new media”) is perfectly justified 
in colloquial discussions, but is hardly evident as an 
objective fact. This does not imply that computers 
are employed in the making of art, rather we are 
investigating a means of initiating the occurrence of 
an artistic experience for the audience, with whatever 
tools are convenient, in this case computers. We 
leverage the feature that logical syllogisms can be 
articulated such as to create systems that act as 
catalysts for Constructivist learning to take place within 
the individual minds of audience members. These 
concrete, but unobservable synaptic adjustments are 
subsequently displayed via unpredicted idiosyncratic 
behaviours. In short, whether or not a computer can 
choreograph a dance, we describe how automated 
machines can coerce humans to dance. In doing so, 
we uncover mysteries as to the ubiquity and influence 
of art on our species.

Keywords: Art-ness; Cognition; Development; 
Interactivity; Modelling; Tool-use; Perception
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aBStract

Artists’ practices are varied. Two extremes include 
the need for complete solitude when working 
and others who seek social environments such 
as collaborations in communal studio settings. 
In addition to these real life studio practices new 
technologies and social media have made it possible 
for artists to use virtual studio practices  in the 
process of developing creative work. 

Working virtually offers a range of interesting benefits 
for creative practice. This article explores the author’s 
recent experiences in virtual studio practices in light 
of the literature on this topic and considers the 
implications for creativity. It highlights five specific 
benefits in using virtual studio practices and considers 
possible limitations of working in such a manner. 

In exploring virtual studio practices and arguing 
the case for such ways of working, this article 
contributes to research and understandings about 
creative practice by discussing one artist’s reflective 
experience of using virtual studio practices.

Keywords: Social Media; Virtual Studio; Art; 
Creativity; Studio; Blogs; Twitter; Instagram

1 | introduction

1.1 ART PRACTICES 

Art practices amongst artists vary widely. henry 
James in his study of the writer Nathaniel hawthorne 
noted the extreme isolation in which he worked over 
the first 12 years of his writing career (Farrell, 2001). 
About this style of working, perhaps controversially for 
those who support it, ‘James argues that hawthorne’s 
isolation delayed his development. he suggests that, 
without a community of peers, a writer develops with 
more difficulty’ (Farrell, 2001, p. 1). hawthorne’s choice 
of isolation may represent an extreme example of 
the solo end of the artist work spectrum. however, 
it does highlight one preference amongst the many 
that artists have for their work practices. 

Working solo characterises the mainstream 
population’s stereotypical conceptualisation of 
artists’ practice but there are also artists who work 
in collaborations with others and/or in communal 
studios. This is certainly the case for visual artists 
who are the focus of this article. visual artists choose 
to work collaboratively for a range of reasons, some 
related to inspiration, some because of the creative 
work possible when the meshing together of 
individuals occurs, and some related to logistics and 
serendipitous opportunity. others might choose to 
work on creating work alone but do so in communal 
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studio settings. Printmakers often work in this way 
due to the size and expense of equipment such as 
printing presses, often not affordable for individual 
artists. others, such as painters and sculptors choose 
to work in communal studio settings with their own 
discreet space. This kind of work setting allows 
for a degree of privacy as well as the camaraderie 
of working near other artists that extends from 
studios in such situations. Some artists choose to 
move between all of these variations of art practice 
depending on the nature of their projects and 
individual circumstances and needs at any given time. 

one of the reasons artists choose to work in the 
ways that they do is related to creativity. Creativity 
is stimulated differently for different people, but for 
some, it is the social aspects of creativity that assist 
them in feeling inspired and creating new work. 
Cropley (2006) has researched the social approach 
to creativity and motivation but in the context of 
learning environments, while Boden (1994; 2001) 
has developed extensive ideas about the social-
cultural dimension of creativity. In her research she 
highlights the social and cultural connections to self-
confidence and motivation in creative endeavours. 

1.2 vIRTUAL STUDIo

The introduction of new technologies and particularly 
the advent of social media have opened up new 
ways of working for visual artists. While the art 
practices as described above are dependent upon 
real life interactions, new technologies, especially 
the interactivity possible with Web 2.0 [1] social 
media platforms has enabled the development 
of virtual communities and innovative practices 
for artists. Unlike the earlier version of Internet 
technology consisting of static, non-interactive 
individual websites, artists now have the opportunity 
to interact with Internet applications such as social 
media in ways that can enhance and supplement 
their creative practices. Could such a way of working 
have a positive affect on creativity and motivation for 
visual artists prepared to work with the technology 
it affords? Such a question is important to ask but 
is largely unknown with no research having been 
conducted to date on this topic.

one description that has been used to encompass the 
use of interactive technology such as social media in 
the studio practices of artists is the term virtual studio. 
At present there is a limited understanding of and 
enactment of this concept. For example, according 
to Wikipedia, the use of virtual studio as a practice 
does not appear to have reached much beyond the 
worlds of television and movie studios (Wikipedia, 

virtual Studio). Early on in Internet history, McNiff 
(2000) used the term ‘virtual studio’ in the context 
of art therapy practice. often considered a radical 
experimenter with the form amongst his art therapy 
peers in the use of such technology, his early pre-
Internet ventures into this realm included ‘video art 
therapy’ (McNiff, 2000, p. 86). McNiff’s writing on the 
virtual studio occurred before the development of 
Web 2.0 technologies, particularly social media, thus, 
his explorations of its potential do not encompass the 
full range of possibilities opened up by vastly improved 
technology and interactive social media platforms. 

Brown (2012) and Gauntlett (2011) have researched 
in the area of Web 2.0, Gauntlett specifically in 
relation to creative contexts, and both argue that 
these technologies have enabled the development 
of new engaging forms of social interaction. For 
artists, as McNiff’s (2000) early work in virtual 
studio practices hinted at, this means the potential 
for exciting collaborations and communication. My 
previous research (Budge, 2012) into artists and 
designers who maintain blogs supports this notion. 
Further, Papacharissi argues that the Internet has 
revitalized social relations and highlights blogs as 
a means ‘to create online network social contact’ 
(2007, p. 21). While her research is broadly based 
and does not focus on artists and their use of Web 
2.0 technology such as social media, there is much 
that can be translated from this observation into 
the creative practice worlds in which artists inhabit. 

Three specific social media tools that visual artists 
are now using in their virtual studio practices include 
blogs, micro-blogging platforms such as Twitter, and 
Instagram — an appealing photography based smart 
phone application, used by designers and makers 
of all descriptions. There are other social media 
applications in use too, including Pinterest, an image-
sharing device that allows users to pin visuals to their 
own digital boards. Indeed, new tools that engage 
artists, allowing them to interact with others, are being 
developed constantly and others will probably have 
been developed by the time this article is published. 

For the purposes of this article three tools: blogs, 
Twitter and Instagram will be the focus of exploration. 
In the context of these specific forms of Web 2.0 
social media technology, I ask how might artists use 
virtual studio practices to stimulate and enhance 
studio creativity? From a personal perspective I ask 
how have I used virtual studio practices over the 
last six years in my art practices? What have I drawn 
from this experience? Does it enhance creativity and 
motivation? These are the questions that framed and 
underpinned the research articulated here.
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It is important to clarify two terms used in this article: 
studio practice and virtual studio practices (such as 
the use of social media tools). Studio practice will 
be referred to in relation to the wider practice that 
artists participate in. Traditionally, studio practice 
has been a real time, face-to-face (or face-to-
materials) experience in tangible, physical spaces. 
Contemporary studio practice may include virtual 
studio practices such as those afforded through the 
use of social media tools, thus augmenting studio 
practice in the traditional sense. of course, virtual 
studio practices may also include areas such as 
webcam technologies and other applications not 
addressed in this article. 

My position as researcher and author require 
some explanation. I am a printmaker and have 
worked in a number of solo and communal studio 
environments with a range of print mediums across 
two countries: Japan and Australia. I have used 
blogs to document practice and interact with other 
artists since 2007. For the same purposes, I have 
actively used Twitter since 2011 and began using 
Instagram in 2012. I am also an academic who has 
worked in universities for many years researching 
art and design studio practices and education. I 
bring both of these identities and experiences to 
this research into virtual studio practices with a 
reflexive focus on my own interaction and use of 
social media tools to inform my analysis. virtual 
studio practice in relation to the use of social 
media tools is currently un-researched and requires 
exploration. Understanding this topic can begin to 
scaffold a better understanding of technology, the 
studio practices of artists and creativity.

2 | reSearch ProceSS

The methodological framework for this study is 
framed by, ethnomethodology, a reflexive research 
approach advocated by Alvesson and Sköldberg 
(2009). Ethnomethodology is a form of qualitative 
research informed by the principles of ethnography 
and phenomenology, and embodies reflexivity on the 
part of the researcher at its core. Ethnomethodology 
emphasises the experience of the researcher as 
participant and pays particular attention to their 
understandings of behaviour and the nuances of 
practice due to their embedded location within 
communities. In this sense, ethnomethodology 
privileges the researcher’s understanding of the 
‘lifeworld’ of particular communities of practice 
(Alvesson & Sköldberg, 2009). 

Such a methodological approach to research about 
visual artists, virtual studio practices and social media 

is particularly well suited to this study because I am a 
participant or member of the lifeworld of artists who 
engage with social media. Therefore, this allows me 
to know and understand intimately the practices, 
beliefs, values, and what Alvesson and Sköldberg 
(2009) refer to as the ‘scenic display’ and ‘social 
order’ inherent in its make-up.

I conducted my research by observing and reflecting 
on my participation in the community of artists who 
use three specific and popular forms of social media: 
blogs, Twitter and Instagram. As researcher, I was 
also a participant in the world being studied. Thus, in 
Agar’s view, I was ‘directly involved in community life, 
observing and talking with people’ and I ‘learn[t] from 
them their view of reality’ (1996, p. 163) in an online 
context as an artist engaging with social media. This 
approach to research required a deep capacity for 
reflexivity, that is, being able to step back from my 
fully immersed state as participant to reflect on what 
it is I have learned from my engagement in the use 
of these three forms of social media. 

My research methods involved a reflection on my 
use of blogs, Twitter and Instagram to document 
practice, interact with other artists, and to push my 
practice forward. In total, my reflection on the use 
of social media in studio practice encompassed 
what occurred over a six-year period (2007-2012) 
and this is the period I draw upon for the purposes 
of this study. 

3 | Virtual Studio PracticeS

3.1 BACKGRoUND oBSERvATIoNS 

Before proceeding to an analysis of my reflections on 
the use of social media as a part of my virtual studio 
practice, some background information about how I 
work and have worked as a printmaker is necessary. 

My printmaking practice has consisted of a range 
of ways of working in a number of settings. Studio 
practice, for me, has evolved organically and 
changed over time. In the past, my practice was 
mostly a solitary one based in my home. This was 
mostly a decision based on practical, logistical and 
financial reasons. This was sometimes interspersed 
with working in a communal printmaking studio, 
however mostly my practice has involved working 
alone. This solitary studio practice may have been 
the instigating factor that led to my initial use of 
blogs, firstly as a reader and then also as a blogger, 
to document, communicate my studio practice with 
others, and to develop the work. Thus, I was drawn 
into the world of virtual studio practice unconsciously 
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and organically in an attempt to fulfil a social need 
to reach out to other artists/designers/makers and 
creative people generally. 

In more recent times, I have been working in a 
communal printmaking studio with a range of other 
printmakers using a variety of print mediums. This 
change was driven by practical considerations, for 
example, my desire to use etching presses. The studio 
I use is also easily accessible and affordable. It attracts 
a very social community of people who engage with 
each other, provide support and encouragement, and 
share practice information willingly.

Interestingly, what I have observed is that I began 
to use blogging as a means to interact with others 
while working in a solo studio capacity but this 
did not stop once I began to use communal studio 
spaces. My use of Twitter began during a solo studio 
period and extended my capacity to interact with 
others quickly, in short bursts, with visuals and, 
in many cases, due to the way in which Twitter 
works, with instant feedback from other artists and 
creative people. I started using Instagram during a 
transition period where I was working solo and then 
moved across into the communal print studio. My 
current studio practice consists of working primarily 
in communal print studios with some solo practice 
on occasion, depending on the print medium I am 
using to create work. 

Therefore, my studio practice has changed over 
time but has comprised solo periods of work and 
communal studio experiences. It continues to move 
back and forth between the two depending on 
my practice needs. I introduced social media tools 
primarily during an initial solo studio period as a 
means to connecting with other creative people but 
have continued to use these tools, in fact, extending 
the ways in which I do so, during communal studio 
practice as well. 

3.2 USING SoCIAL MEDIA 

The ways in which I have used social media tools have 
been mostly about communicating and documenting 
practice, interaction with other artists and designers, 
self-education, and as a means for inspiration and 
motivation. In this section, I will briefly explain how 
blogs, Twitter and Instagram work and then how I 
have used (and still use) each specific social media 
tool as examples of virtual studio practices. 

Firstly, over the past six years I have used blogs and 
blogging to document practice, communicate with 
other artists and designers, and push my practice 

forward. I have also used blogging as a platform 
for reflecting on my own practice and the art world 
more broadly and for promoting the work of artists 
who inspire my work. A large part of my blogging 
experience has been a visual one as I have posted 
images of my work and the work of others. 

I have shared my art practices through my blog posts 
and have read with interest the practices shared by 
others, particularly through printmakers’ blogs. This 
has been deeply inspiring and motivating for me as 
a printmaker, who until relatively recently, worked 
primarily alone from a home studio. Blogging has 
been a way to connect with other printmakers across 
the globe. Being part of this virtual community of 
practice has been a positive and enriching experience. 
Blogging amongst creative people such as artists and 
designers enables a sense of community, a sharing 
of creative practice, and support for the creative 
work of others to develop and flourish (Budge, 2012).

Twitter, the second form of social media I developed 
a use for in my practice has been greatly enhanced, 
as with many other applications, through the 
development of smart phone technology. Accessing 
Twitter through one’s phone, rather than a computer, 
has meant that such an application has become 
extremely portable thus, enabling it to be taken into 
the studio with relative ease. Wikipedia describes 
Twitter as ‘an online social networking service and 
microblogging service that enables its users to 
send and read text-based messages of up to 140 
characters, known as “tweets”’ (Wikipedia, Twitter). 
Twitter, while primarily a text based application, also 
allows for links to photos, videos and other images, 
as well as links to longer text-based sources such 
as newspaper and magazine articles, blog posts, 
and any other digital link. Those with smart phones 
can use Twitter by an accessible application that 
enables quick and easy ‘tweeting’ in short bursts 
of 140 characters about any number of topics to 
followers of one’s Twitter account. 

In the studio, Twitter has become a quick way for me 
to document practice in progress and seek feedback 
and clarification from others about any number of 
printmaking or art related topics without having 
to devote the kind of time required to writing a full 
blog post. As I work in the studio (be it at home 
or in a communal setting) I have my smart phone 
placed near my work area. I photograph work 
including inspiration for artwork I am developing, 
early sketches to inform a print idea, the various 
stages of the printmaking process, and the final 
outcome. I photograph and tweet about practice 
issues such as colour, composition, materials, 
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problems, questions, inspirations, subject matter, 
and conceptual ideas. This is relatively easy to do 
via smart phone technology. The only challenge can 
be in keeping the phone clean from printmaking 
inks if I am photographing work while in the process 
of printing. After photographing, I link images to a 
tweet and I send it accompanied by images of work 
in progress or work completed to other subscribers 
who follow my Twitter account. Most of those who 
follow my account (and who I follow) are other artists, 
including printmakers located all over the world. 

Feedback and communication about work in progress 
or completed work from others using Twitter can 
be instant, but is dependent on which followers are 
using Twitter at the same time as I am due to Twitter 
being an application that allows for both synchronous 
and asynchronous communication. For artists using 
Twitter as a form of virtual studio practice, this form 
of quick and easy communication with other artists 
across the world can be especially encouraging and 
motivating. questions are answered. Responses 
and opinions are offered and information is shared. 
I follow and interact with my Twitter timeline (list of 
tweets from people I follow) and respond similarly to 
others as they work. As a result, I might be working 
alone at home but I am connected to others in the 
printmaking and broader art world. Working in this 
way greatly adds to and extends my practice.

There are also other ways that artists can use Twitter 
that does not rely solely on synchronous or real 
time use. The use of hash tags allows for artists to 
search out others with a specific area of interest 
and Twitter organises them into a group or list to 
be viewed called back channels. Back channels 
that I engage with frequently include: printmaking; 
art; print; etchings; exhibitions; design and studio. 
By accessing a back channel on, for example, 
printmaking, I can view others who have tweeted 
information about printmaking, including images 
they may have linked to tweets. Knowing that they 
are printmakers or people interested in printmaking 
enables me to follow and communicate with them 
via Twitter. Therefore, such a way of working enables 
me to develop and extend my community of practice 
beyond what is possible in face-to-face interactions. 

The third social media tool, Instagram, works in a 
similar way to Twitter in that the user has an account 
to follow others and that other people can choose to 
follow. The main difference between Instagram and 
Twitter is that the former is a visual based application 
where text is optional and if used, serves a subsidiary 
descriptive or contextual function. The image is the 
primary interaction for users. Artists are drawn to 

Instagram for this very reason. Being visually minded 
and driven, artists have adopted Instagram with 
enthusiasm and have become avid users of this social 
media application in recent years. 

Instagram gained immense popularity amongst 
the general population in April 2012 (Wikipedia, 
Instagram), around the time that I first began engaging 
with it. At that time I noticed a slight decrease in blog 
and Twitter activity amongst other creative people 
and was aware that artists were linking Instagram 
images to their tweets on Twitter. I was drawn to 
the beautiful visual potential of Instagram due to the 
range of interesting photographic lenses it allows 
users to access through a simple smart phone 
application. I immediately started to experiment with 
it and found I wanted to engage with it in studio 
practice. Interestingly, I have observed my desire 
to use Instagram in both solo and communal studio 
contexts. Even though I am with people as I work 
in a communal printmaking studio, I still retain the 
desire to reach out through Instagram to a broader 
virtual community of practice as I work. 

Therefore, in the past year I have used Instagram 
in similar ways to how I use Twitter but more so 
in the studio as it is so deeply visual. Like Twitter, 
I use Instagram to document, communicate and 
develop my practice but involve more visuals. Like 
Twitter, back channels can also be accessed via 
hash tags so that artists can connect and interact 
about their specific interest areas. Instagram’s visual 
appeal makes it a natural platform for virtual studio 
practice. This unique aspect gives it the capacity 
to inspire and motivate artists. As a result, many 
artists have crossed over to this popular application 
enabling communication and feedback from and 
to a broader base. The capacity to develop a 
virtual community of practice has expanded with 
the development of Instagram. This has meant 
that while I still use Twitter and blogging in my 
studio practice, Instagram is quickly becoming the 
predominant platform I choose to engage with.

3.3 oBSERvATIoNS 

I have described each of the three social media 
tools I engage with through my personal studio 
practice as printmaker. In this section I will focus 
on my observations and reflections of this practice, 
to highlight the benefits and limitations of these 
virtual studio practices. In doing so, I will try to 
resist constructing a dualistic way of understanding 
that neatly and simplistically categorises the ‘good’ 
and ‘bad’ possible from using social media tools in 
studio practice. Such a way of understanding what is 
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possible runs the risk of reducing and oversimplifying 
the interconnected and ever changing reality of using 
social media in the world of art practice. 

I have observed five specific benefits in using blogs, 
Twitter and Instagram as virtual studio practices. 
Firstly, these three social media tools, as might be 
expected, add a distinct social dimension to practice. 
When working solo, this social dimension can 
enhance studio practice for those seeking feedback 
or clarification regarding aesthetic decisions, 
conceptual development, art materials and tool 
usage. In this way, the three social media tools enable 
the process of practice to be visually communicated 
in a social dimension that reaches well beyond what 
is possible through face-to-face networks. 

Communicating this way opens up the world of 
art and art making encouraging an inclusivity that 
serves as a means to, if only partially, demystifying 
art, art making and the artist’s creative world. Thus, 
social media in studio practice creates an accessible 
avenue for the public to engage with artists and art. 

The social dimension is enhanced through back 
channels in Twitter and Instagram because artists 
working in isolation can seek each other out through 
social media networks. This was a revelation to me 
when I first started using the photo-sharing site, Flickr, 
and found an enormous number of artists using Flickr 
groups to share and communicate images of practice 
and completed works. This is further confirmed by 
Pengelly and Thompson’s research into the role that 
Flickr plays for printmakers (2012). 

This social dimension is enhanced even when I work in 
communal printmaking studios as I do currently. Face-
to-face interaction with other artists is important to me 
and diversifies my experience and understanding of 
practice by being able to observe and work alongside 
others as they create art. however, interestingly, social 
media tools such as Instagram and Twitter are not 
made redundant in those real life communal studio 
settings. Rather, they have proven to enhance my 
experience of art making because of the possibility 
of including and interacting with more people 
from a diverse range of practice backgrounds and 
experiences. What has become clear is that social 
media tools play a significant role in reducing the 
isolation factor for me as an artist. 

The second benefit of using social media tools as 
a form of virtual studio practice I have observed is 
due to the visual stimulation they provide. There is 
immense visual capacity in tools such as blogs and 
Instagram and to a slightly lesser degree, Twitter. 

visual stimulation is important for artists and assists 
in the generation of creative ideas and inspiration. 
Instagram, in particular, has a very strong visual 
component and plays a critical part in providing this 
visual stimulation in my own practice. 

Thirdly, I have observed that using social media 
tools to extend studio practice into the virtual realm 
broadens the possibility of understanding artists’ 
practices. That is, by sharing my own practice and 
observing others’ practices via blogs, Twitter and 
Instagram I am more aware of how other artists work, 
and such awareness is not bound by the geographical 
limits of face-to-face communication. Therefore, 
the act of artists using social media tools as part of 
their studio process enables an understanding of 
artists’ practices on a global level, contributing to 
the process of identity development. 

Fourthly, my observations have revealed the way 
in which the use of social media tools in studio 
practice opens up the possibilities for collaborations 
between artists. While I personally have not begun art 
collaborations as a result of using social media, I have 
met with artists face-to-face having initially ‘met’ them 
online through blogs, Twitter and Instagram. I have 
also worked alongside another artist in her studio 
as she taught me printmaking techniques, and this 
connection was possible due to our communication 
and sharing of practice via blogging. 

Furthermore, I have witnessed art and design 
collaborations being initiated and developed through 
social media. Recently, I witnessed two textile 
designers collaborate as a result of finding each other 
and observing each other’s practice on Instragram. 
They live in the same city and so this led them to meet 
and discuss collaborative possibilities. I have also 
witnessed, via blogs, the development of successful 
collaborations between artists who live in separate 
countries. Social media and technology generally has 
helped to initiate and enable these collaborations. 

The fifth observation I have made is in relation to 
motivation. This final observation relates to the 
four previous ones: the social dimension, visual 
stimulation, understanding of artists’ practices, and 
collaborations between artists that are possible 
due to the use of social media tools as part of 
studio practice. These four aspects contribute to 
the overall motivation that is generated as a result 
of engaging with tools such as blogs, Twitter and 
Instagram. For artists working alone, maintaining 
motivation for practice is crucial. It is very easy to 
feel demoralised and uncertain about one’s work: 
doubt is the constant enemy of creative people 
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everywhere. I have observed how encouraging it is 
to see others work and voice their own doubts, issues 
and uncertainties about practice via social media 
tools. This normalizes the behaviour and means I 
feel less alone. I know that other users of these tools 
also experience this sense of motivation as I have 
witnessed artists express such sentiments in blog 
comments, tweets and in Instagram messages. 

Even for artists working in communal studio 
settings, the added benefit of using social media 
tools to supplement and extend studio practice is 
the motivating effects possible from extending into 
a global network of artists. This is particularly so if 
an artist engages in a practice that is not common 
in their own city. For example, while I live in a large 
Australian city, the local printmaking community is 
relatively small. however, social media tools enable 
me to access the global printmaking community, 
which is vast, knowledgeable, experienced and 
stimulating. Therefore, the motivating role that social 
media tools play when used in studio practice is 
beneficial for artists because it can be difficult to 
sustain an art practice over time. 

3.4 LIMITATIoNS

In addition to these observations about the 
benefits of using social media tools to generate a 
virtual studio practice, I have also observed some 
limitations. It is important to acknowledge these 
in the spirit of honesty and transparency as these 
observations surfaced in my reflections as part of 
this ethnomethodological study. 

Specifically, I observed that for me, the use of 
social media tools does not replace studio practice 
in the real lived sense. That is, I have found it is not 
possible to experience the full effects of studio, 
including the subtle nuances of interacting with 
other artists face-to-face about their practice, 
their materials, their tools, their connections 
and involvement in the art world. To spend a 
day working with or alongside someone in their 
studio or in a communal studio setting involves 
a range of tacit and nuanced observations and 
exchanges that is difficult to replicate to the same 
extent in an online form via social media tools such 
as blogging, Twitter and Instagram. For example, 
touching and handling materials, including those 
of other artists, is not possible via virtual studio 
tools. observing someone move around a studio 
and work on developing their art over many 
hours is also not possible. Watching someone add 
aquatint to a plate in the process room with the 
full encounter of the senses this entails as they 

hold the blowtorch to melt the rosin is only really 
possible to experience in a real, physical studio. A 
webcam may be able to replicate this experience 
of observation to a certain extent, but it would be 
hard to imagine how this might be practical over 
long periods of time. 

Furthermore, through his research into the lives 
and influences of artists Mishler (1999) argues that 
spending time and being with other artists assists 
in the identity formation of oneself as an artist. My 
experience to date in the use of social media tools as 
a part of studio practice is that while they are able 
to assist in looking into the lives of other artists, they 
do not replicate the act of really being with another 
artist, and all the tacit and nuanced behaviour and 
exchanges that are communicated through this act. 

however, social media tools such as the three I 
have focused on in this article have many strengths 
and benefits in the studio practice of artists, but 
also some limitations. The benefits, from my 
observations and reflections, certainly outweigh the 
limitations, and therefore place them in a role that 
can supplement and extend the studio practices 
that artists already maintain. 

4 | diScuSSion: iMPlicationS for creatiVity

What are the implications for creativity in using social 
media tools as part of studio practice for artists? The 
following is a consideration of this question in light 
of my observations and reflections as an artist using 
social media tools in studio practice. 

Rhodes (1961) developed four broad areas for 
understanding creativity. he argued that creativity 
encompasses the person, process, product, and 
press (or the environment in which creativity is 
contextualised). one way to consider the implications 
for creativity in the use of virtual studio practices like 
the ones I have described here is to use Rhodes’ four 
areas as a starting point for analysis. 

In relation to the artist, or in Rhodes’ terms, the 
person, my observations and reflections strongly 
suggest that virtual studio practices extend the 
creative capacities of the artist due to the social 
dimension they encompass. The motivation that 
ensues as a result of this would seem to support 
this notion. Secondly, the creative process appears 
to benefit from the opening up and sharing of 
process. Peer learning between artists is the 
most obvious outcome of this aspect. The ability 
to understand process through the eyes of other 
artists via virtual studio practices also appears to 
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be a positive contribution to creativity. In relation 
to product, Rhodes’ third area, where artists have 
practices that include a product outcome, virtual 
studio practices would appear to enhance the 
creative potential of such developments, including 
the product outcomes of creative collaborations 
between groups of artists. Finally, with regards to 
the environment (or press as Rhodes termed it) and 
virtual studio practices this appears to be the area 
with the greatest capacity for enhancing creativity. 
The creative environment is enhanced due to the 
social dimension and visual stimulation possible 
through virtual studio practices. 

When virtual studio practices are considered in the 
context of the four areas of creativity as defined by 
Rhodes, the person, process, product and press, 
analysis indicates that creativity is greatly enhanced 
by using social media tools, such as blogs, Twitter 
and Instagram. What is implied then, is that artists’ 
practice may change as an indirect result of being 
motivated, being able to communicate widely and 
collaborate with others and through sharing of 
practice in the use of social media tools. While it 
is unclear, at this stage, whether artistic creation 
specifically is altered as a result of using social 
media in studio practice, this article has revealed 
how the orbit of creativity is enhanced by social 
media in studio practice. 

5 | concluSion

This article contributes to research and understandings 
about creative practice by discussing one artist’s 
reflective experience of using three specific tools 
of virtual studio practice. Researching this area is 
important because understanding the way in which 
creativity is generated and experienced by those in 
creative fields assists them and others in developing, 
adapting and fine-tuning their own practices. Sharing 
such understandings provides insight into how 
technology, in particular social media, can enhance 
the practices of artists in ways which were previously 
limited to face-to-face interactions. Such research, 
due to the newness of the technology involved, has 
not been conducted to date.

Specifically, this article has argued that there are 
enormous benefits to be gained from artists using 
virtual studio practices. Analysis from observations 
and reflections of my own virtual studio practices 
suggests that there are five main benefits 
related to their capacity to generate the social 
dimension, visual stimulation, understanding of 
artists’ practices, artist collaborations and creative 
motivation. Such benefits are experienced not only 

on an individual level, but have a broader collective 
benefit to communities of practitioners and those 
connected to such communities. 

There are also some limitations to the way in which 
virtual studio practices work, the primary one being 
that they cannot replicate face-to-face studio 
interactions with other artists and the materials of 
art making and creating. Rather, at this point in time 
they serve to supplement and extend the studio 
practices that artists already enact. however, virtual 
studio practices incorporating social media tools 
offer benefits that enhance those experienced in 
studio generally, whether they are experienced in 
solo or communal settings. 

There are some important implications for 
creativity in the use of social media tools as part 
of studio practice. In this article I have argued that 
creativity is enhanced by the positive benefits that 
flow from the use of virtual studio practices. The 
benefits are particularly positive in relation to the 
influences on the artist and the environment in 
which they create. 

Studio practice and virtual studio practices offer 
different benefits and strengths. Indeed, virtual studio 
practices may not be for everyone. Artists who work in 
solitary environments may find them over-stimulating 
and invasive. however, those seeking interaction 
with other artists and motivation to maintain their 
art practices will gain enormously from using social 
media tools such as blogs, Twitter and Instagram. 
It is hoped that this ethnomethodological focus on 
the virtual studio practices of one artist will open 
a dialogue for further research and conversations 
about such ways of working on a larger scale, thereby 
enabling a fuller exploration of their potential in the 
realm of art making and creativity.
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[1] According to Wikipedia, ‘[t]he term Web 2.0 
was coined in 1999 to describe web sites that use 
technology beyond the static pages of earlier web 
sites.’ Wikipedia, (Retrieved 9 May 2013 from http://
en.wikipedia.org/wiki/Web_2.0)
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aBStract

In video games the player’s actions shape the 
narrative of their personal experience, molding what 
otherwise would be a linear course. This emergent 
narrative is in a state of constant transformation, 
dependent on how the player influences it.

This paper explores how the players traverse ergodic 
media such as video games and how narrative 
emerges from the interactions between them and 
the system. In a previous text we have proposed 
three types of traversal in video games (Cardoso & 
Carvalhais, 2013): 1) that in which the player has the 
ability to choose between mutually exclusive paths; 
2) that in which the player has the ability to expand 
the narrative; and 3) that in which the traversal is 
determined by the disposition of the other actors in 
the game world towards the player and each other.

This paper intends to further contribute by adding 
another one: 4) a type of traversal that is rooted in the 
exploitation of any flaws and glitches in the system, 
allowing the player to traverse the game through an 
overlooked side of the algorithm, journeying through 
a world of unpredictable behaviours and events, that 
may ultimately break the game altogether.

Keywords: Agency; Ergodic Media; Glitch; Narrative; 
Video Games

1 | introduction

In video games, narrative emerges from a dialectic 
relationship between the player and the system, 
a relationship that makes the game progress. The 
players’ actions determine the course of events and 
thus the course of their personal experience. 

Choice is at the core of video games, and by allowing 
the player to choose, the game progresses. Without 
the player’s input the game is on hold, it becomes 
pure process, as stated by Alexander Galloway when 
describing the ‘ambience act’ (2006). The game 
system requires the player to act in order to develop, 
and to progress the narrative, no matter to what end.
 
video games require the player to develop a non-
trivial effort when engaging with them (Aarseth, 
1997). Their actions determine their own personal 
experience, or traversal, that may be defined as 
the experience of travelling across something. In 
this case we use the term ‘traversal’ to define how 
journeying through the game becomes a personal 
experience. Traversal regards experiencing the 
narrative that emerges from the interaction between 
the player and the system (Cardoso & Carvalhais, 
2013). It regards something that is more process-
intensive (Carvalhais, 2013) and less hardcoded; 
the ‘ludonarrative’ (Bissel, 2011), or Marc LeBlanc’s 
‘emergent narrative’ (Salen & zimmerman, 2004). [1]
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Also, traversal in ergodic media such as video games 
tends to not be easily re-experienceable (Bissel, 
2011), as the conditions that created a specific event 
or behaviour may not be recreated with exactness. 
They may somehow be very similar, but still not 
exactly the same.

These types of traversal define the dynamics of the 
narrative experience of the game, even determining 
the replayability of the game itself, and how open, 
massive and (un)predictable the game world may be. 
And eventually, how astray the player can go from the 
game’s objectives and purposes, or even from what 
was initially designed by the developers themselves.

By acknowledging the player’s experience, they 
define the context that game designers and 
developers will work on in order to produce the 
algorithms that will govern that same game world. 
Establishing the rules and boundaries of the paths 
that allow the player to traverse the game, thus 
settling how much of the play experience will be 
determined by hardcoded, scripted events or by 
procedural, emergent occurrences (Allison, 2010). 
The types of traversal proposed result from different 
forms of tension between these.

2 | tyPeS of ergodic traVerSal

In Traversing the Emerging Narrative in Interactive 
Narratives and Video Games (Cardoso & Carvalhais, 
2013), we have proposed three types of ergodic 
traversal: branching, bending, and modulating. We 
will describe each, including a new type: exploiting, 
that we are now adding.

2.1 BRANChING

Branching happens when the player is asked to 
choose between mutually exclusive paths, and is at 
the core of ergodic works as the player is constantly 
reminded of choices and paths not travelled (Aarseth, 
1997, p. 3). Many video games make this very explicit, 
even forcing the player to make moral choices. In 
Bioshock (2007) and Infamous (2009) the player 
has to choose between egotistical and self-centered 
actions — following a darker side of the narrative — or 
selfless and sometimes altruistic actions — helping 
others and thus embodying a sort of paladin or hero. 
In Bioshock the player has to choose between killing 
the Little Sisters and collecting ADAM (a valuable 
item in the game) or helping them. In Infamous the 
player embodies a character that possesses super-
powers, and that has to choose between becoming a 
super-hero or a villain. Along the game the player has 
to complete multiple quests, and these challenges 

may promote one side or the other. Completing 
quests from one side usually blocks the access to 
quests from the other.

Silent Hill (1999) has several possible endings, which 
the players may access depending on the course of 
events along their traversal. Actually, the multiple 
endings are so common in video games that players 
already assume that different endings may exist, 
even when that may not be true. one of the main 
playable characters in Final Fantasy VII (1997), Aeris, 
dies several hours into the game. This constitutes a 
huge loss for the player, mainly due to the time they 
have already invested on that character. Aeris’s death 
had such an impact that fans became interested in 
finding a way for her not to perish. They intensively 
searched for an alternative course of events, and thus 
a different ending, although to date we still haven’t 
found a way to prevent her from dying.

Branching is very evident in many video games. 
Let’s think about Super Mario Bros. (1985) although 
many other games could be used as examples. This 
game grants the player the ability to choose between 
alternative paths. In the first level the player may 
choose to ignore the pipes and keep heading straight 
to finish line; but the player may decide to go down 
one of those pipes into a room filled with coins [2] 
only to go back up through another pipe, emerging 
in a part of the world closer to the end, but now 
unable to go back (to the left), to a part of the world 
that is now inaccessible.

2.2 BENDING

Bending occurs when the player is allowed to 
access different layers of information, increasing 
her knowledge of the game world. When she is 
able to explore optional non-mutually exclusive 
paths (Miller, 2010), lengthening the game (Bogost, 
2010) and even experiencing parallel narratives. As 
games contain more than the player may experience 
(Bissel, 2011), they may be curious and willing to 
explore the intricacies and the details of its world. 
Ian Bogost affirms that this is one of the major 
differences between cinema and video games: “If 
‘edit’ is the verb that makes cinema what it is, then 
perhaps videogames ought to focus on the opposite: 
extension, addition, prolonging.” (2010)

Thus, bending usually reveals hidden and/or optional 
areas, items, behaviours, or actions. Games like The 
Legend of Zelda: A Link to the Past (1991), Final 
Fantasy VII (1997), Grand Theft Auto IV (2008), 
Borderlands (2009), Heavy Rain (2010), The Elder 
Scrolls V: Skyrim (2011) are just some examples that 
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use bending as a method to expand their worlds and 
allow the player to engage in exploration. In these 
games the player may not follow the main quest 
or storyline — which would lead to closure — but 
may instead wish to explore the open-world that 
the game offers.

open-world video games offer the player the choice 
to engage in an immense range of optional activities 
that do not necessarily contribute to closure, but 
rather to expand the player’s experience. Actually, 
the player may spend much more time exploring 
optional content than on the main storyline or quest 
— trying to achieve closure. 

Heavy Rain is not an open-world game but it allows 
the player to bend the game as it constantly engages 
them in side-activities.

Stories are about time passing and narrative 
progression. Games are about challenge, 
which frustrates the passing of time and 
impedes narrative progression. (Bissel, 2011)

It seems interesting to allow the player to bend 
the game, but undergoing in optional tasks has 
its shortcomings. If bending doesn’t contribute to 
meaningful and engaging experiences it may become 
a dull and painful chore for the player to undertake. 
We may call these fillers, as they are features that do 
not contribute to the overall experience of the game. 
Grand Theft Auto: San Andreas (2004) offers one 
example of this. The playable character may get fat 
by eating fast food, and become slim when engaging 
in physical activity. But, none of these features seem 
to be meaningful when playing the game. Thus, we 
question ourselves: why are they there in the first place, 
and why should the player perform them? (Bissel, 2011)

2.3 MoDULATING

Modulating is possible when the player is able to 
craft relationships, and to regulate the disposition 
of characters or actors in the game towards the 
playable character and/or between themselves. 
There is a social framework that can be molded as 
the player acts within the game world. And what may 
be honorable and righteous to a certain character or 
actor may be nefarious to another. Fallout 3 (2008) 
constitutes an excellent example of this, due to the 
intricate social framework that links the game’s 
characters and actors. 

[Fallout 3’s Karma system] works so that 
every action you take to help or hurt others 
will subsequently affect their disposition 

and actions toward you. More importantly 
perhaps, it will also affect the attitude of that 
character’s “social network” and thus the 
attitude toward you that characters you may 
not have even seen before will take. In this way, 
if you affect a character in a positive way, their 
friends may also have a positive disposition 
toward you, and be willing to help you later, 
or if you hurt the character, they might do the 
same to you. (Games, 2011)

So, depending on the actions taken by the player, 
many non-playable characters become friend or 
foe. Actually, the player’s actions may reverberate 
both favourable and dire consequences; they may 
turn some characters to the player’s side and others 
against him. For example, in the Grand Theft Auto 
series if the player completes an assignment for some 
gang, the rival gang (or gangs) may become their 
enemies, and if she tries to travel through those gangs’ 
territories they may engage the player as an enemy.

The Walking Dead (2012) is another video game 
whose main feature is to force the player to engage 
into meaningful social relationships. The storyline puts 
the player in the role of an inmate that accidentally is 
set free and forced to survive in a world full of zombies. 
occasionally, the player is forced to choose between 
who lives and dies, and who eats and who has to wait, 
etc. Most decisions will please some characters and 
displease others, and the player has to manage the 
dynamics of that social network, considering that they 
must survive in a harsh environment. 

So, here action actually becomes meaningful through 
consequence (Games, 2011). It is the consequences 
that are manifested through this social fabric that 
give meaning to the player’s actions, that mold the 
narrative, and that make the game progress.

2.4 ExPLoITING

Although the previous types of traversal are quite 
different between themselves, they bear one thing 
in common: they operate in a part of the system 
that was planned, that was meant to be, that was 
designed. As soon as we acknowledged this fact, we 
started to ponder the possibility of another type of 
traversal, an alternative way to experience the game. 
A way that is unbound (or not exclusively bound) 
to the side of the system that was intentionally 
designed, but to that side that is dysfunctional, 
emergent, and untested. 

When players traverse a game by exploring glitches 
and resorting to bugs in the system, we may say that 
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they are exploiting it. Glitches are manifestations of 
specific malfunctions within the system; they result 
from unforeseen and unresolved problems, and 
are something that was not supposed to be. Some 
of these glitches may actually prevent the player 
from progressing — originating frustration and 
disapproval — and since they were not supposed to 
exist in the first place, developers tend to eradicate 
them over time. In fact, contemporary video games 
often support online updating, allowing developers 
to patch the system as a means to erase errors in the 
code and to prevent system malfunctioning. 

But glitches may also originate the opposite; they 
may open a door to a new and unpredictable set 
of possibilities for the player to experience. For 
example, in Final Fantasy IV (1991) the player may take 
advantage of a glitch in the system that will prevent 
her from entering a town called Mist, the location of 
key events waiting to take place. If the player skips the 
town those events never take place and the narrative 
of the game is broken, at least to a certain point.

At the beginning of Final Fantasy Iv, your 
heroes Cecil the Dark Knight and Kain the 
Dragoon are sent to deliver a package to 
the sleepy town of Mist. once you get there, 
the package detonates and sets fire to the 
town. you meet a little girl named Rydia, 
whose mom you’ve just killed. She summons 
a monster to get revenge. Then Cecil blacks 
out. he wakes up in a field on the other side 
of the mountains. Kain is gone. Rydia is lying 
nearby, unconscious. Cecil picks up the girl 
and heads out into the desert.

By skipping Mist [Rydia’s hometown], we 
skip that entire sequence. The package never 
explodes. Rydia’s mom never dies. Kain never 
leaves. And the whole game is broken as a 
result. (Schreier, 2013)

In the earlier Final Fantasy games the player’s 
abilities to explore the world map increase as the 
game and its narrative progress. The player usually 
starts by traveling across the world map on foot, 
acquiring, later in the game, other means of travel 
such as ground and water vehicles, or by riding a 
sort of fictional birds called ‘Chocobos’. Traditionally, 
much later into the game, the player is able to get the 
means to travel by air — usually through an airship 
— that gives her the possibility to journey to places 
that were once unreachable. 

Thanks to a glitch, in Final Fantasy VI (1994), the player 
is able to acquire an airship way too early. This enables 

the player not only to further explore the game world, 
but also to experience narrative sequences out of 
order and witness other strange events.

But there’s a hell of a lot you can do when you 
have the airship this early in the game. you can 
do story events out of order, break sequences, 
and glitch out Final Fantasy vI in all sorts of 
ways. (Schreier, 2012) 

As, at that time, the player was supposed to be 
constrained to a given location, the events in other 
parts of the game world could not, in principle, have 
been triggered. But when the player suddenly appears 
in parts of the world where she was not supposed to 
be in, the system assumes (sometimes) that the game 
that should lie behind was already experienced and 
tries to keep on developing the narrative, although 
it could not make a more wrongful assumption. And 
therefore, the game sometimes breaks.

In Tomb Raider (1996), the player can usually only 
progress in the game if she finds a given key-item 
that opens doors or gates that block her path. 
Finding that item may be the motivation for the 
player to explore the game world and to undertake 
the sub-challenges that are eventually encountered. 
But sometimes the player may manage to go 
through those blocked doors without using a key. 
The player just has to execute a couple of moves 
with her avatar in order to be transported to the 
next room. By doing so, some enemies may already 
have been spawned in that specific room, but since 
the door itself hasn’t been opened, they are not 
active and remain static, inert. This is an interesting 
glitch that illustrates how the game system was still 
not aware of the player’s presence. It is as if the 
player has vanished from the game’s radar.

Some glitches can be found almost anywhere, but 
some are bound to specific locations or events. In 
Tomb Raider 3 (1998), there is a bug in the code 
that allows the player’s avatar to move from the 
floor straight to the roof. Players normally use this 
to further explore the game, to reach inaccessible 
areas, or at least not so easily accessible. In Super 
Mario Bros. (1985) an unforeseen problem in the 
code allows the player to jump on a Goomba (a 
common enemy in Super Mario games) from below. 
In other words, in a move that will surely kill Mario 
(the game’s playable character), the glitch allows 
him to not only to survive but also to kill his enemy! 
Curiously, this glitch was first discovered when a 
computer program was playing this game.

In The First Level of Super Mario Bros. is Easy with 
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Lexicographic Orderings and Time Travel… after that 
it gets a little tricky (2013) Tom Murphy vII reports the 
work he underwent in creating a software program 
— Playfun — that plays Super Mario Bros. (1985). 
he also published a video showing the program 
learning how to play the game. At a given moment, 
his program finds a way to kill Goombas jumping 
from below. For a moment, he thought that was an 
isolated incident, but the program started to use it 
recurrently as a gameplay method.

Mario bounces off one Goomba up into the feet 
of another. Not only doesn’t he have enough 
velocity to reach the platform, but he’s about 
to hit that Goomba from below. Believe it or 
not, this ends well: Playfun is happy to exploit 
bugs in the game; in this case, that whenever 
Mario is moving downward (his jump crests 
just before the Goomba hits him) this counts 
as “stomping” on an enemy, even if that enemy 
is above him. The additional bounce from this 
Goomba also allows him to make it up to the 
platform, which he wouldn’t have otherwise! 
(Murphy vII, 2013)

This raises the following question: Is this type of 
traversal cheating? Is a player that is exploiting the 
game cheating, or not? Was Murphy’s computer 
program cheating? And can computer programs 
even cheat?

3 | to cheat or not to cheat? 

In the world of video games, cheats usually allow 
players to subvert the original mode of gameplay, 
either by easing the game—adding extra lives is just 
one example—or just to achieve certain locations, 
events, or obtain goods that they couldn’t otherwise 
get. Cheats usually are hardcoded in the system, 
and many times they are development tools that 
allow programmers to explore the game world 
when they are working on it. Summarizing, they may 
start as development tools and when they reach 
the hands of the players they become cheats. So, 
we may say that they are intentionally programmed 
into the game system.

on the other hand, when exploiting the game, the 
player is pursuing new fields of possibilities previously 
unseen and unintentionally programmed into the 
system, thus exploring the game beyond what was 
previously established and tested. We may even say 
that the player is aware of the game as a computational 
system and that she seeks its frailties. So, now the 
question is: can this be considered cheating? 

Lessig has suggested that “code is law,” but 
if code is law it is law as a “management of 
infractions.” (Goffrey, 2008, p 19) 

We do not think so. We believe that the player is 
not cheating the game, but breaking it. We use this 
term because the game may actually collapse! The 
system may become unstable and crash, the player 
may be prevented from progressing in the game, 
as the sequences of certain events may be shuffled 
resulting in paradoxes and other abnormal activities, 
behaviours and events. Depending on the glitches 
and how they affect the system, the traversal may 
become rather unpredictable. 

So, cheating subverts the ludological system, adding 
changes to the original rules, to a mode of play, or 
to the game state. Exploiting the game consists in 
breaking it, in exploring the limits, the fallibilities 
and shortcomings of the system that supports the 
game itself without changing its rules. The glitches 
were actually there all the time; they are part of the 
system. But, the major difference is that cheats are 
intentionally designed, and glitches are accidents. We 
may say that they are accidental rules of the system.

The algorithm, which Turing understood as 
an effective process for solving a problem, 
is merely the set of instructions fed into the 
machine to solve that problem. Without the 
algorithm then, there would be no computing. 
(Goffrey, 2008, p. 16)

4 | concluSionS and future reSearch

This paper pays a contribution by adding one 
more type of traversal to the previously enunciated 
(Cardoso & Carvalhais, 2013), a type that consists 
in exploiting the game, in taking advantage of the 
system’s frailties, problems and inconsistencies, in 
order for the player to explore alternative narratives 
operating in a part of the system that is untested, 
accidental, and not meant to exist. This fact makes us 
wonder if there are more types of traversal that still 
operate in a similar fashion. In other words, it makes 
us wonder if there is a way of traversal that consists in 
adding new elements, tampering or even hacking the 
system, breaking the boundaries of the system itself.

Also, the discussion about whether exploiting the 
game was or not cheating, raised another question: 
Can cheating be another type of traversal? If cheating 
is different from exploiting, can it consist in an 
alternative way of experiencing the game? And how 
does that differ from the other types of traversal?
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We find video games to embed multiple types of 
traversal, but how those types relate in a specific 
game is still to unravel. Understanding the relationship 
between these types of traversal seems now even 
more crucial to future studies on this subject. Grasping 
the ways they relate with each other can provide us 
with means to interpret differences between games 
themselves, to understand the gameplay dynamics 
they promote, and, ultimately, to unravel new and 
innovative games, or at least alternative ways of 
experiencing and thus designing them. 

We believe that these types of traversal not only 
contribute to a definition of the player’s personal 
experience of journey through a given video game, 
but may also provide insight on the experience of the 
interactor while using other computational media, in 
diverse fields of study from interactive media art to 
user experience and interaction design.
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endnoteS

[1] Marc LeBlanc referred these terms at the 1999 
Game Developers Conference.

[2] Coins are collectable items in the game, that if 
enough are collected the player is rewarded with one 
extra life, a chance to play again.

BiograPhic inforMation

Pedro Cardoso is a communication designer, 
researcher, and a PhD student pursuing studies in 
video games and new media. he is a guest lecturer 
at the University of Porto. 
www.pedrocardoso.pt.vu

Miguel Carvalhais is a communication designer and 
a musician. he is a professor of interaction design 
and new media at the University of Porto. 
www.carvalhais.org





33
CITAR JOURNAL

A References 
Systematization Study 
in the Methodology of 
Group Piano Teaching

-----

Eduardo Rocha
CITAR: Research Center for Science and 

Technology of the Arts, 

Portuguese Catholic University | Porto

-----

CCM: Centro de Cultura Musical,

Santo Tirso, Portugal

-----

eduardorocha@ccm-inforartis.org 

-----

aBStract

The references for interpretation at the beginning of 
musical learning constitute the core of group piano 
teaching. Its stratification in technical, theoretical 
and tonal references enables an early, organized and 
effective approach to learning in which interpretation 
constitutes an agglutinating element.

The systematization of positions at the piano, resulting 
from the organization of technical references, is 
central to this article since these are essential to the 
viability of the execution. The remaining references, 
theoretical and tonal, which are transversal, complete 
the theoretical frame discussed here.

The proposed methodology, aimed at the 1st and 2nd 

grades of group piano teaching, it not intended to be 
unique but one of the methodological possibilities in 
an increasingly emerging area in Portugal, in which 
interpretation is the final goal.

Keywords: Interpretation; technical references; 
theoretical references; tonal references; group 
piano teaching

1 | introduction

The origin of group piano teaching dates back to 
almost two centuries ago. Nevertheless, this typology 

of piano teaching is still a reality rarely implemented 
and studied in Portugal. As a result, studies on this 
kind of teaching (Braga, 2011; Rocha, 2012) have 
begun to emerge only recently. The tradition of 
individual teaching, combined with unfamiliarity 
with the new conceptions of teaching piano in group, 
may generate suspicions about the effectiveness of 
this modality of teaching, particularly with regard to 
musical interpretation as an act of artistic creation.

The purpose of this study is to contribute to the diffu-
sion and understanding of a piano group teaching 
methodology designed for the 1st and 2nd grades that 
has been developed since 1995 in a music school in 
Portugal. This study does not intend to be exhaustive 
in the description of this methodology but rather 
contribute to the clarification of some of the basic 
procedures that govern the development of skills for 
interpretation in the group piano class.

The systematization proposal of a set of references 
for the interpretation aims to provide students with 
technical and analytical skills in musical interpretation. 
The understanding of the context underlying techni-
cal and artistic work should support performance 
since the beginning of learning. This understanding 
aims to develop skills for autonomy in musical inter-
pretation as it prevents uniformity.

This research was based on the participant observation 
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and reflective analysis of the author, supported by 
a theoretical frame of recognized educators and 
researchers in the field. The study was developed 
at Centro de Cultura Musical (CCM), a music school 
with pedagogical autonomy, situated between the 
cities of Santo Tirso and vila Nova de Famalicão in 
northern Portugal where the methodology of group 
piano teaching is a reality since 1995. The participants 
were 61 students of 1st and 2nd grades whose piano 
lessons were taught exclusively in group, in a piano 
teaching lab environment in classes varying between 
5 to 10 students.

In line with Sandor’s (1995) conception that 
argues that “technique precedes interpretation, 
therefore it should be discussed first”, this article 
emphasizes the technical references, constituted by 
the systematization of movements that allow the 
expression of musical ideas. The concepts relating 
to these references for the interpretation were the 
object of an earlier study carried out in 2000 (Reis 
& Rocha, 2000). From its development emerged a 
nomenclature that has been progressively enriched 
as a result of the methodology evolution.

2 | referenceS for interPretation

Ultimately, musical interpretation implies the 
organization of sound in its four dimensions - height, 
duration, intensity and timbre — that result from 
studied and structured movements, which in turn 
have correspondence with the emotions. “one must 
simply organize the innumerable movements of the 
human body into a few clearly defined fundamental 
motion patterns, which form the essence of 
technique, and identify this with the visual patterns 
of the music itself” (Sandor, 1995, p. 4).

hence it is possible to verify the importance of 
an understanding of musical symbols since the 
beginning of piano learning, as it reflects the ultimate 
intention of the composer, which is to spread his 
art. on piano teaching, particularly in the practice 
of reading and in the interpretation, this dimension 
cannot be forgotten. “For students to respond to 
what they play with feeling and understanding, 
teachers must help them make connections between 
symbols and interpretation” (Coats, 2006, p. 29).

A comprehensive and conceptual approach adopted 
in the process of group piano teaching aspires to 
understand concepts and principles that encourage 
the analysis of musical text that aims at interpretation, 
as opposed to instruction focused on performance 
regardless of the musical context (Coats, 2006; 
Fisher, 2010; Uszler, Gordon & Smith, 2000). This 

kind of approach lies at the heart of group piano 
teaching methodologies. In this field, the concept of 
piano technique is understood as a chain of actions 
and intentions that emphasize the structuration 
of the gesture. This concept has its genesis in the 
identification of musical elements and, simultaneously, 
the intention of the organization of sound towards an 
artistic result. In other words, an idea with emotional 
value (Descaves, 1990; Neuhaus, 1993).

It is therefore proposed that articulation, dynamic 
and agogic signs, and even the concept of phrasing 
are treated as references to be taken into regard, 
both in sight-reading as in interpretation. Its 
relevance is crucial to understand the character of 
the work and to identify the elements that constitute 
it. “The child should be made, at the earliest possible 
stage, to play a sad melody sadly, a gay melody gaily, 
a solemn melody solemnly, etc. and should make 
his musical and artistic intention completely clear” 
(Neuhaus, 1993, p. 10).

The systematization of identifiable patterns in the 
score, which correspond to movement patterns 
in the execution, becomes a key element in the 
development of the piano group lesson. on the one 
hand it facilitates teacher-student communication in 
the classroom by introducing a language that intends 
to clarify technical concepts in the double sense of 
the analysis and the performance; on the other hand 
it facilitates the organization and evaluation of the 
technical progression of students by providing them 
with tools to analyse and find their own solutions for 
new situations.

From the methodological point of view, a technical 
approach based on the systematization of positions 
on the piano allows one to integrate a set of skills 
in a learning environment that leads to musical 
understanding, therefore to interpretation. This 
approach is not intended only as a technical skill of 
isolated and coordinated movements unrelated from 
a musical context. Its goal is not muscle development 
and performance ability to play a more or less 
difficult repertoire, but a technical development 
closely related to musical development.

“Piano technique is more than the physical ability 
to render the printed page of music accurately; it 
is the vehicle for interpretation, the key to music 
expression. Movement and meaning are so closely 
related to each other that the specific character of 
the gesture is itself part of the message conveyed” 
(Fink, 1999, p. 11).

In this sense, a structured system of references was 
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developed and organized in technical, theoretical 
and tonal references (Table 1) that intend to be the 
basis of the method of group piano teaching for 
the interpretation.

TABlE 1 | References for interpretation.

REfERENCES

TEChNICAl 

Simple positions

Melodic intervals
harmonic intervals
Parallel movement 
Extensions

Central positions Contrary motion

Accompaniment position
Primary chords
Inversions

Composite positions Scale

Chord Positions

Secondary chords
Figured bass
Displacement on the 
keyboard

Topography
Tonality 
Keyboard

Articulation
Legatto
Staccato

ThEoRETICAl

height

Staves
Clefs
Notes
Accidentals
Tessitura

Duration
Rhythmic figures
Time signature 

Intensity
Dynamics
Accents

ToNAl

Tonality

horizontal structure
• Rhythm
• Melody
• Melodic intervals
• Scale

vertical structure
• Harmony
• Harmonic intervals
• Chords
• Figured bass

Major and minor modes

Musical syntax 

Theme
Phrase
Motive
quadrature
Agogic
• Rallentando
• Ritenuto
• Fermata
• Cadence rest 

3 | thecnical referenceS

3.1 SIMPLE PoSITIoNS

The concept used here as simple position, was 
introduced by Robert Pace in the 1960s in his method 
of multiple keys. A simple position is the placement 
of the five fingers on the keyboard in order to enable 
a stable execution of a horizontal reference (Figure 1) 
or vertical reference (Figure 2) — melody or harmony.

fIgURE 1 | C Position.

As it develops in both hands with the same notes, 
this position emphasizes parallel motion. The use 
of this position allows, from very early on, the 
performance of melodies with accompaniment 
within the fifth interval.

The first approach to harmony is possible by using 
harmonic intervals or triads in the root position, 
without resorting to any displacement of the hand 
and, simultaneously, introducing reading of harmonic 
patterns easily recognizable in the score.

The student, freed of the need to look for notes 
on the keyboard and on the staff, can focus on the 
execution of melodic and harmonic patterns giving 
priority to the balance between left and right hands 
— melody and accompaniment.

Left hand

Right hand

fIgURE 2 | harmonic intervals in simple position.

With the use of simple positions, the transposition 
is done without difficulty, becoming a reality since 
the beginning of the learning process. To do this, 
the student just needs to change the position: for 
example, playing in G position a melody that was 
learned in C position.

The systematization of simple positions also enables 
the practice of improvisation within a clearly 
defined tonal context. The essential elements 
that characterize and define the tonality — tonic, 
subdominant and dominant — are present in this 
position. The use of simple positions allows the 
execution of melodies with accompaniment of 
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children’s songs or elementary songs, provided 
they do not exceed the fifth. however, when the 
scope of the melodies exceeds this range, which is 
not uncommon, it is necessary to use extensions.

Extensions result from the displacement of one 
or more fingers to neighboring notes of the initial 
simple position (Figure 3). These notes, which can 
gradually extend to the octave, are called superior or 
inferior extensions depending on the displacement 
being developed for higher or lower registers. 
Initially the sixth extension is sufficient to the extent 
that it allows the execution of a large portion of 
children’s melodies, being simultaneously a solution 
to perform chord inversions.

Soon the difficulty level of the repertoire requires the 
execution of seventh chords in the root position or an 
octave in the melody. The student must respond to 
the increasing degree of difficulty of the repertoire, 
which requires the recognition and practice of 
extensions up to the octave.

3.2 CENTRAL PoSITIoN

The combination of two simple positions with a 
shared note in the center is called central position 
(Figure 4) and takes the name of the middle note 
— the middle C position corresponds to the central 
note being C. This position favours contrary motion 
through the coordination and integration of the right 
left hand movements.

fIgURE 4 | Middle C position.

The central position establishes a direct corres-
pondence with the corporal scheme. In other words, 
the mental representation of the body that manages 
movement: “we move our bodies according to the 
way we think of them, not necessarily according to 
the way they actually are” (Mark, Gary, & Miles, 2003, 
p. 11). This position, by providing and encouraging 
symmetrical, balanced and integrated movement 
of the two hands, constitutes a development factor 
for the student. In another perspective, it allows 
technically performing melodies beyond the scope 
of the fifth without displacement of the hands or the 
use of extensions.

3.3 CoMPoSITE PoSITIoNS

Both music reading and piano playing cannot be 
confined to the use of simple positions with or 
without extensions. In performance we must consider 
melodies where the seven notes of a scale are used. 
Likewise, the displacement along the length of the 
keyboard must be considered. To this purpose 
it is necessary to create the notion of composite 
position. This more complex reference results from 
the combination of two simple positions connected 
by a finger crossing (Figure 5), the result of which is 
the scale position.

fIgURE 5 | Scale position.

The C scale combines two simple positions, the 
C position (up to E) with the F position (up to B), 
articulated with a finger crossing. This position is 
reproducible in the higher and lower octaves. Most 
scales fall into this position. The scale fingering 
organization into two groups — [1 2 3] [1 2 3 4] —
is considered by Taylor (1981), as a fundamental 
guiding for fingering.

For the execution of the scale position and systema-
tization of the reference it is also important to consider 
the notion of topography of the keyboard for the 
different major and minor keys. It is understood by 
topography, the tactile sensation that the student 
experiences with the sequence of black and white 
keys and the position that the hand has to take in 
every moment of the performance. This concept 
is essential in decision-making regarding fingering 
(Chronister, 1986; Clark, 1992; Coats, 2006; Lilliestam, 
1996; Riemann, 2005).

3.4 ACCoMPANIMENT PoSITIoN

The accompaniment position refers to a primary 
chord progression — I, Iv and v for major keys 
(Figure 6) and i, iv and v for minor keys — with the 
use of inversions so that hand displacement beyond 
the sixth extension is not necessary. The chords 
used are: tonic in the root position, subdominant 
in the second inversion and dominant seventh in 
first inversion with the omission of the fifth. The 
systematization of this position is accomplished in 
the most common keys in the repertoire allowing 



37
CITAR JOURNAL

the identification and immediate execution of these 
chords, at the same time it significantly contributes 
to the success of the exercise of sight-reading. 

fIgURE 6 | C major chords in the accompaniment position.

The systematic training of primary chord progressions 
in the accompaniment position in different keys 
enables the harmonization of the majority of popular 
tunes, whilst facilitating transposition. This position 
also enables different types of accompaniment 
beyond simple chords, among which accompaniment 
in broken chords and Alberti Bass are emphasized. 
This constitutes an important tool for building 
awareness of tonality, essential in building skills for 
harmonization, improvisation, sight reading and, 
consequently, for interpretation.

3.5 ChoRD PoSITIoNS

Similarly to what occurs in the simple positions 
that quickly become insufficient to address 
the complexity of the natural evolution of the 
repertoire, also in the position of accompaniment 
the need for evolution in its complexity arises. The 
secondary chords — ii, iii, vi and viiº for the major 
keys and ii, III, vI and viiº for the minor keys — are 
approached immediately after the primary chords 
in accompaniment position are mastered. however 
mainly the inversions of triads and of seventh chords 
are studied (Figure 7). With this practice students 
become familiarized with the structure of chords 
and their positions, as well as their functions and 
figured bass in a tonal context (Table 2).

Triads

7th Chords

fIgURE 7 | Chords positions.

TABlE 2 | Chord positions references.

INvERSIoN
PoSITIoN 

(CIPhERINg)
loCAlIzATIoN 
of ThE ToNIC

fINgERINg

TRIADS 

Root 
Position

(5)

(3)
Bass

Lh - 531
Rh - 135

1st Inversion
6

3
Upper note

Lh - 531
Rh - 125

2nd Inversion
6

4
Middle note

Lh - 521
Rh - 153

7Th 

ChoRDS

Root 
Position

7 Bass
Lh - 53(2)1
Rh - 12(3)5

1st Inversion
6

5

Upper note of 

the 2th

Lh - 521
Rh - 145

2nd Inversion
4

3

Lh - 421
Rh - 134

3rd Inversion
4

2

Lh - 431
Rh - 124

LH – left hand

RH – right hand

The chords position is also useful to solve the fingering 
in the melodies that go beyond the fifth, allowing a 
stable execution, as it happens in the simple position. 
All these positions make an easy displacement on 
the keyboard possible. The student moves from one 
position to another using a hand position shift, a 
finger crossing or a finger replacement.

The identification and use of the chords becomes a 
practical reality and not a theoretical one, integrating 
analysis of students’ routines, even at an early stage 
of their musical learning. By developing mechanisms 
for identifying and implementing chord with both 
hands and in various types of accompaniment, 
the student promotes balance and independence 
of the hands with obvious implications for the 
interpretation. on the other hand, awareness of 
the functionality of harmony promotes an effective 
understanding of musical construction, particularly 
in identifying the moments of tension and relaxation, 
which enables an interpretation that may or may not 
be inspired but is certainly informed.

4 | theoretical referenceS 

The organization of theoretical references for 
interpretation took into account the structuring 
of the elements of music theory based on three 
of the characteristics that define sound — pitch, 
duration and intensity (timbre was left out of this 
study). In this way a direct relation was established 
between musical symbol and sound. This procedure 
promotes the systematization of the knowledge 
about musical notation as well as the understanding 
of the musical code, contributing to the acquisition 
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of skills in the field of analysis.
With systematic practice of analysis from the first 
lesson, students acquire skills that allow them to 
clarify the musical text by identifying and decoding its 
elements. This procedure provides an understanding 
and awareness of the work that results in musical 
literacy and ultimately in interpretation.

5 | tonal referenceS

The notion of tonality is an essential reference for  
interpretation as it is the only system considered 
universal in western culture. The methodization 
of this reference is materialized with a systematic 
practice for the awareness of tonal centers. These are 
articulated in: (1) vertical structures, with emphasis on 
chord progressions and cadences where the notion 
of the relationship between tonic, dominant and 
subdominant is structured; (2) horizontal structures, 
such as scale, with emphasis on the concept of tonic 
and leading-tone, as well as the relationship between 
major and minor.

The understanding of musical syntax cannot be 
neglected in the teaching process. This is true not 
only for the interpretation but also in the process 
of speeding up reading skills. The identification of 
musical structuring elements as themes, phrases, 
motives, the notion of quadrature and others 
in formal context, allows the student to identify 
meaningful sets of notes in the musical context as 
well as predict the sound result implicit in the score, 
essential conditions for interpretation.

6 | Method

6.1 PARTICIPANTS

The sample for this study was drawn from piano 
students of 1st and 2nd grades at CCM with ages 
between 10 and 12 years old, that consisted of 61 
students distributed over 5 classes of the 1st grade 
(33 students) and 4 classes of the 2nd grade (28 
students), of the municipalities of vila Nova de 
Famalicão and Santo Tirso.

6.2 DEvELoPMENT oF ThE STUDy

The study was conducted at CCM between 
September 2011 and February 2012.

The structured activities taken into account to obtain 
data regarding musical understanding, autonomy 
in interpretation and technical development in 
the approach of the repertoire, that resulted from 
the systematization of references presented here 

(technical, theoretical and tonal), involved four 
different situations: (1) summative assessment; (2) 
self-assessment of the development of studied 
repertoire; (3) Class audition with mandatory 
repertoire; (4) finger technique assessment.

6.3 ACTIvITy 1 

The summative assessment data consisted in the re-
sults of three public evaluation procedures conducted 
by a panel appointed by the direction of CCM, 
consisting of at least three teachers. These auditions 
were held in November, December and January.

6.4 ACTIvITy 2 

Data regarding self-assessment of the studied 
repertoire emerged from clarification and 
quantification of musical development, systematized 
in a self-assessment checklist (Table 3). In this checklist 
three stages of development were considered. In its 
turn, the stages were subdivided into three levels. 
These levels intended to establish a correspondence 
with the necessary steps throughout the study of 
a music piece: (1) reading stage — levels 1, 2 and 
3 — aims at the basic knowledge of the piece; (2) 
improvement stage — levels 4, 5 and 6 — regards the 
understanding of musical syntax; (3) concert stage 
— levels 7, 8 and 9 — corresponds to the acceptable 
development level to present the piece in public.

TABlE 3 | Self-assessment checklist.

STAgE
DEvEloPMENT 

lEvEl
DESCRIPTIoN

Reading

1 I can play with separated hands 

2 I can play hands together

3 I can play without stopping 

Improvement

4 I can play with dynamics

5 I respect phrasing 

6 I can play by heart

Concert

7 I can play with balanced hands

8 I can play with the correct tempo

9
I can communicate the character of 
the piece 

The data was gathered in February and concerned 
the entire repertoire studied in the period in which 
the study was carried out (five months). The primary 
goal was to assess the capability of construction and 
maintenance of an assorted repertoire.

6.5 ACTIvITy 3

The imposed repertoire for the audition in the class 
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was constituted by three pieces with different levels 
of difficulty: one was easy, one other had a medium 
difficulty level and the third was difficult. The three 
pieces were presented in the class to the students 
that proceeded with sight-reading. The audition took 
place in the next class, three days later.

6.6 ACTIvITy 4

The dexterity assessment in finger technique was 
based on scales speed achieved by students. The 
scales were executed with metronome, in quavers 
(two in a beat) and in parallel motion according to 
table 4.

TABlE 4 | Criteria for scale execution.

gRADE MAJoR SCAlES MINoR SCAlES
NUMBER of 

oCTAvES

1st C and G - one

2nd C, G and D A and D Two

7 | reSultS

7.1 ACTIvITy 1 — SUMATIvE ASSESSMENT

The results of public auditions evaluated by a jury 
are presented by grade and by class.

It was established a success rate, expressed in 
percentage, calculated from the results of simple 
arithmetic average of the awarded scores (Table 5). 
The results showed high success rates.

taBle 5 | Success rate per class.

gRADE ClASS SUCCESS RATE

1st

A 85,9%

B 90,5%

C 93,3%

D 100,0%

E 74,3%

2nd

A 80,7%

B 70,7%

C 80,0%

D 65,6%

7.2  ACTIvITy 2 — REPERToIRE SELF-ASSESSMENT 

In the elapsed time in which the study took place, 
the activities of repertoire self-assessment allowed 
obtaining indicators of the number of learned 
pieces, as well as the success rate in performing 
this repertoire. For the 1st grade there was an 

average of 35 learned pieces per student. For the 
2nd grade, the average was 11 pieces per student. This 
difference was due to the larger size and complexity 
of the repertoire approached in the 2nd grade, which 
required more time to study.

The results found regarding the development 
of the repertoire were expressed numerically 
according to table 3 — self-assessment checklist. 
The value with the highest number of occurrences 
(mode) was 9 (Concert stage — I can communicate 
the character of the piece). The outcome for this 
level of achievement resulted in an expressive 
percentage of 48% for the 1st grade and 25% for 
the 2nd grade. has also been established a success 
rate per class (Table 6).

TABlE 6 | Success rate per class in repertoire self-evaluation.

gRADE ClASS SUCCESS RATE

1st

A 81%

B 72%

C 89%

D 86%

E 74%

2nd

A 54%

B 53%

C 63%

D 31%

7.3 ACTIvITy 3 — CLASS AUDITIoN WITh 
MANDAToRy REPERToIRE

In this activity the results suggested a clear trend 
towards a more developed stage of interpretation. 
Most of the pieces presented were classified at concert 
level (Table 7), with only one piece of the 1st grade and 
three of the 2nd grade that were not presented.

TABlE 7 | Percentage value of the development level 

achieved in the mandatory repertoire.

gRADE ClASS
PIECES NoT 
PRESENTED

READINg 
STAgE

IMPRovEMENT 
STAgE

CoNCERT 
STAgE

1st

A 0% 4% 22% 74%

B 0% 5% 19% 76%

C 7% 20% 33% 40%

D 0% 13% 7% 80%

E 0% 67% 19% 14%

2nd

A 0% 13% 10% 77%

B 0% 20% 7% 73%

C 0% 19% 24% 57%

D 17% 56% 0% 28%
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7.4 ACTIvITy 4 — DExTERITy IN FINGER 
TEChNIqUE

Tempo in scales performance ranged from crochet 
= 50, referring to students who, despite knowing the 
topography of tonalities, revealed more difficulties 
in motor coordination, to crochet = 200, concerning 
students with motor skills above average (Table 8). 

TABlE 8 | Average tempo in scales performance per class.

gRADE ClASS
MAXIMUM 

TEMPo
MINIMUM 
TEMPo

AvERAgE 
TEMPo

1st

A 160 80 119

B 190 110 156

C 170 100 130

D 200 140 161

E 160 80 114

2nd

A 180 110 160

B 160 50 126

C 200 100 157

D 160 50 102

From data analysis it is possible to extrapolate that 
in the conditions required, the average speed goal 
for scale playing in 1st and 2nd grades is situated 
between crochet = 120 and crochet = 150.

8 | concluSion

Providing students with a system based on the 
identification of keyboard topography, allows the 
stable execution of harmonic and melodic patterns. 
To a large extent it may promote self-regulation 
in motor coordination development, as well as 
increased technique resources. on the other hand, 
the choice of fingerings becomes a decision-making 
process that suggests the promotion of autonomy 
in interpretation, sight-reading, transposition, 
harmonization and improvisation.

The combination and systematization of technical, 
theoretical and tonal references discussed in this 
paper seemed to be effective in building and 
developing skills for interpretation in group piano 
lessons. This systematization also suggests being 
of great importance in developing awareness of the 
relationship between musical symbols, kinesthetic 
response and aesthetic response. Its systematic 
approach since the beginning of the instruction is 
considered essential, as these are relationships that 
transform a score into an object of artistic enjoyment. 

“Every language has a vocabulary and grammar of 

its own which one must comprehend in order to be 
articulated and expressive” (Goodkind, 2004, p. 158). 
Perhaps, this is the essence of interpretation: mastery 
of a set of references that allow transforming an 
abstract code into something that arouses emotions.
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aBStract

This essay establishes a parallelism between the 
‘Clavilux’, a silent colour-organ from Thomas 
Wilfred in the —beginning of the 20th century, and 
‘Ufabulum’, an audiovisual live performance from the 
artist Squarepusher in the year 2012. 

It presents an overview of the analogies and 
synergies between sound and image in the recent 
history of music and visual arts, and connects both 
artists with almost one hundred years of audiovisual 
instruments, techniques and sound-image analogies, 
that despite the technical and creative evolutions, 
maintain the same concepts and dreams over time 
in the quest for high-sensory experiences and 
synaesthetic states.

Keywords: Visual Music; Audiovisual; Lumia; Sound-
Image Analogies; Colour Organs; Synaesthesia

1 | introduction

The known history of the relations between music 
and colours goes back to 500 BC in ancient Greece, 
where Pythagoras whose “intuition of the analogy 
between vibrations in tone and vibrations in light 
led him to imagine the Music of the Spheres as the 
sounds created by the perfect movement of heavenly 
bodies as they proceed along their inevitable course” 

(Snibbe and Levin, 2000, p. 1). These ideas inspired 
many other thinkers, scientists and artists until today, 
who have being trying to “create with moving lights 
a music for the eye comparable to the effects of the 
sound for the ear” (Moritz, 1986).

It was clear for many scientists and artists that 
both sound and colour are wave frequencies on 
a spectrum, and that there must be a relationship 
between them.

“Most inventors of colour organs were convinced 
that their instrument constituted a breakthrough” 

(Morritz, 1986), but despite centuries of experiments, 
achievements and amazing visuals, visual music is 
still an unsolved field with plenty to explore. Every 
tool or colour-organ instruments remained until 
today as an “eccentric curiosity and a technology 
dead end” [idem].

2 | ViSual MuSic 

The modern history of the visual music/colour 
music starts in the 18th century, inspired by the 
ideas of Pythagoras and the recent advances of 
science in the fields of Physics and optics, and 
mainly the work of Isaac Newton who, in his famous 
publication “optiks” (1704), for the first time made 
a comparison between colour and a music scale 
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(Jewanski, 2009). In his research in the fields of 
optics, Newton was able to divide “white” light in to 
seven different colours with the help of a triangular 
prism. Later he assigned to each one of those 
colours a corresponding sound note. 

fIgURE 1 | Thomas Wilfred with the Clavilux(left). 

Some Lumia images (rigth).

Inspired by these events, Father Loise-Bertrand 
Castel built the first known instrument of visual music 
in 1754, a colour organ called “ocular harpsichord” 
(Snibbe and Levin, 2002). Castel’s harpsichord had 
candles placed behind coloured glass and was 
controlled by a keyboard. When a key was pressed, 
a coloured strip of paper or glass appeared in 
the panel letting the light from the candles pass 
by. This way each time a key or a combination of 
keys was pressed, the corresponding colour was 
visualized, a kind of expressive performance of light 
art. Castel’s colour organ was followed over time 
by a successive number of other colour organs, like 
Wallace Rimington’s colour organ or Sarabet, the 
organ developed by Mary hallock Greenewalt.

In the early 20th century Thomas Wilfred created his 
colour-organ, the “Clavilux” (Figure 1), an instrument 
made of lenses, mirrors and coloured lights for 
projection of light performances. The instrument was 
operated by a keyboard like a normal organ. Inside it 
had a triple light chamber with discs. The pressed keys 
would determine the discs position. There were 100 
positions for each key, which made the possibilities 
almost infinite (Popular Mechanics, 1924). 

“he stressed polymorphous, fluid streams of colour 
slowly metamorphosing” (Moritz, 1997).

Wilfred named this art form as “Lumia”, the art of 
Light, the eighth art form. “Lumia” was an aesthetic 
concept, “the use of light as an independent art 
medium treatment of form, colour and motion in a 
dark space with the object of conveying an aesthetic 
experience to a spectator” (Wilfred, 1947, p. 252). 

fIgURE 2 | The home version of the Clavilux.

For Wilfred light is the artist’s “sole medium of 
expression” (Wilfred, 1947, p. 252). In the same 
way a sculptor models clay, a light artist controls 
light, its colour and especially its motion. Light art 
is a sculpture time. Motion gives the piece a third 
dimension, the time. The light artist must be “a 
choreographer in space” (Wilfred quotes taken from 
Rezende, 2012).

Despite the “Clavilux” being regarded as a colour-
organ, it was very different from the others. It had 
no sound, only light and colour. This was a silent 
art, an art of full stimulation of senses, where the 
artist suggested abstract aesthetic concepts, and let 
the audience the freedom to materialize the forms, 
colours and motions into their personal visions, 
fusing imagination with reality (Wilfred, 1947). 
Besides having done several public performances 
with the “Clavilux”, Wilfred also imagined a personal 
use of the instrument, and created a home version 
of it (Figure 2). This was a small box with a screen 
similar to a Tv that could play images for days 
without repetitions (Moritz, 1997).

“Everyone who saw this colour-play instrument 
was fascinated and excited, … I was truly surprised 
to find that the instrument could be played with 
the greatest of ease, and I was thrilled to feel the 
tremendous joy of being able to improvise, to see 
music take form and colour instantly on the screen, 
responding to each subtle or strenuous dance-like 
gesture of the player. What an exciting and fulfilling 
sensuous exercise” (Fischinger, 1980). oskar 
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Fischinger (1900-1967) is considered by many as 
the father of “visual music”. Besides the creation of 
the “Lumigraph” he played a very important role 
in the field of animation and abstract films. he was 
the precursor of the synchrony between sound 
and moving images. his films were impressive non-
narrative sound experiences, without any story line 
or acting, but with an amazing power to convey 
emotional experiences and synaesthetic sensations. 

Fischinger predicted a future where the music was 
not written in a musical score but painted in a more 
free and expressive way (Fischinger, 1932).

Norman McLaren, another pioneer in the abstract 
and experimental film field, followed and improved 
Fischinger techniques of painting in the sound strip 
of the film. This way, they were able to create and 
control a perfect synthetic and synchrony between 
sound and image. This technique can be observed 
in “Pen Point Percussion” (1951), a documentary that 
describes with detail McLaren’s process of painting 
sound on the film. As an example, by observing his film 
“Dots” (1940) it is clear the strong influence from the 
abstract, surrealist and expressionist art movements 
that brought new ideas to the relationship between 
sound and image. They used not only the colour-
tone analogy, but also the concepts of motion, shape, 
rhythm and time.

In the 60s, with the explosion of rock concerts 
and psychedelic culture, light shows became very 
popular. Analog light effects, illusions and liquid 
projections were performed at the same time as the 
music, to provide visual correlation and create an 
immersive environment, “dissolving the boundaries 
between audience and performers, between mind 
and body, between the different senses, and between 
individual and communal identity” (David E., 2009). 
Light performers understood that by spontaneously 
synchronizing layered images with the rhythmic 
beats of music they could tap into the collective 
consciousness of the audience (oppenheimer, 
2004). Immersed in a strong psychedelic and 
counter-culture movement, San Francisco of the 60s 
was the birth of a strong light show scene. These 
came to be an inseparable part of music events and 
acid-test dance happenings (idem).

Also in the 60s/70s, a group of artists and 
inventors started to create and modify video and 
Tv apparatuses to create video art driven by the 
appearance of video technology and more affordable 
equipment (like the Sandin Image processor, the Beck 
Direct, Rutt-Ettra and Paik-Abe video Synthesizers) 
(Cuba, 2002). They explored manipulations of image 

signal in real time, treating the video signal as an 
electronic wave form, manipulating, deforming, 
changing and merging audio and sound signals 
(Spielmann, 2009). 

Artists like Nam June Paik and Steina and Woody 
vasulka were exploring the mix of images, electronic 
feedback of videos sources and the manipulation 
of electronic oscillators that generated modulated 
images and sounds. 

“In the video, the wave forms of the pattern-
generating oscillators as well as those of his voice 
can be simultaneously heard and seen. … In video, 
one can see what one hears and hear what one sees.” 
(Spielmann, 2009). 

In the 70s, Steve Rutt and Bill Etra created a famous 
analogue video synthesizer that allowed real time 
manipulation of the video signal. This synthesizer 
has been used until today for video manipulation 
(nowadays more as a software version). In 1974 Steina 
and Woody vasulka created the video “Noisefields”, a 
self-reflexive interplay of visual input and exploration 
across the pure electronic signal. The image is the 
result of unformed electronic oscillation processes, 
the video noise (Spielmann, 2004).

The culture of following and merging music with visual 
performances remains until the present day. Since the 
80s and 90s with the explosion of techno and rave 
culture, audiovisual performances have become an 
essential component in most music events.

3 | SynaeStheSia

In neurology “synaesthesia” is a mental state 
where different senses are mixed or perceived 
concomitantly, like seeing sound or smelling colours. 
The term comes from the ancient Greek “syn” which 
means “at the same time” and “aesthesia” meaning 
“perception”. So this term relates to simultaneous 
perceptions (hinderk, Neufeld and Sinke, 2009). 
Despite being a topic of interest since ancient times, 
it only became an object of scientific research in the 
late 19th century. This phenomenon happens when a 
sensory inducer activates a perceptual feeling, and 
can have different forms and levels of complexity 
(e.g. Colours triggered by numbers, shapes triggered 
by sounds, etc.) (idem).

Synaesthetic experiences can be divided in 
three types depending on its source: a) Genuine 
synaesthesia, when these events are and were 
always present in the subject since childhood; b) 
when they are acquired later in life due to a brain 
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“...An absolute or best correspondence does not 
exist between music and image” (Ritter, 1992, p. 5)

In fact, sound and image are two physically separated 
phenomena. Sound is wave vibration in the air, and 
what we call light is a small part of the spectrum of 
the electromagnetic radiation. The only place where 
they appear together and influence each other is in 
human perception (Daniels, 2004). So there is not 
a scientific or objective connection between both 
elements. Apart from some conventions (for warm 
and cold colours as an example) everything else is 
subjective, that happens in human perception and 
cannot be explained or observed except by the ones 
who experience it (idem). Michael Chion describes 
the relation between sound and image as “added 
value” (Chion, 2004). Sound manipulates the way the 
image on screen is perceived, it can enhance image 
expression and suggest scenarios that are not visible 
on screen. Sound works as the “audiovisual chain” 
(Chion, 2004, p. 47), unifying and binding the flow 
of images and defining the atmosphere. 

The abstract, surrealist and expressionist art 
movements brought new ideas to the relationship 
between sound and image. They used not only the 
colour-tone analogy, but also the concepts of motion, 
shape, rhythm and time. In Kandinsky’s paintings we 
can have a clear perception of rhythm and music 
through his shapes and colours. he said that he 
could hear chords and tones when he was painting 
(holmes, 2011). Through his paintings, specially the 
“Compositions” series, one can clearly perceive 
expressive musical tones and rhythm, and establish 
a parallelism between spatial relations, structures, 

damage or loss of sensory input; c) when they 
are temporary, induced or suggested by special 
immersive environment conditions, extreme sensory 
inputs, or by action of psychoactive substances 
(Grossenbacher and Lovelace, 2001).

Neuroscience research is focused mainly on genuine 
synaesthesia. however, most people can be induced 
into temporary synaesthesia states when confronted 
with hyper-sensory environments. 

The human brain uses the information provided 
by the five senses to perceive reality. This is called 
“Multimodal Integration” (Daurer, 2010), when 
the perception of surroundings is dependent 
from the information collected by several sensors 
simultaneously. Audiovisual immersive environments 
can play with our spatial and temporal senses and 
induce temporary synaesthetic sensations.

4 | Sound-iMage analogieS

“I don’t believe in pre-analogies between sound 
and colours. I believe the sound itself has a visual 
language.

I am interested in graphic analysers, different ways 
to analyse frequencies.” (Noto, 2009)

Connecting the exact sound frequencies with colour 
frequencies may have physical and mathematical 
justifications, but it is a close, absolute and very 
limited approach. It does not include shapes, rhythm, 
motion, it does not permit the changing of rules and 
it does not represent emotional states. 

fIgURE 3 | “Partitura” sound visualization.
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forms and planes of both image and sound (John, 
2004). he translated music into abstract colour 
patterns that return sound impressions and 
temporal proportions (Föllme and Gerlach, 2004). 
Time perception became the center point of his 
artistic work, it became a new category, taking into 
balance the importance devoted to space. ”I want 
to animate my painting, I want to give it movement, 
I want to introduce rhythm into the concrete action 
of my abstract painting, rhythm that derives from 
my inner life” (Survage, 1914).

If we make a parallelism between the beginnings of 
the 20th century and nowadays, and compare these 
first motion abstractionists with current artists, we 
see that they all share similar ideas about shapes, 
and the perception of rhythm and structures of 
time. In “Partitura 001” a real-time generative sound 
visualization by Davide quayola and Natan Sinigaglia, 
we can see how geometric shapes and colours 
transmit the oscillation of sound waves over time 
(Figure 3). It has a horizontal linear structure, like 
a musical score, where different abstract elements 
evolve over time. “Partitura creates endless ever-
evolving abstract landscapes that can respond 
to musical structures, audio analysis and manual 
gestural inputs.” (quayola, 2011a). 

If we look to Kandinsky compositions, “Composition 
8” (Kandinsky, 1923) as an example, and compare it 
with the “Partitura 001” we can immediately feel a 
connection. We see explosions of graphic elements 
(dots, lines, planes) that flow along an imaginary 
timeline, and the shapes’ features transmit musical 
expressivity. They do not just react to sound 
frequencies, like an audio visualizer, but they recreate 
the tension, motion and expressivity of the musical 
piece. The horizontal strings in “Partitura”, that 
swing and flow along with the music, are the perfect 
illustration for Kandinsky thoughts in “Point, line to 
Plane”, where he explains how the sharpness of a line 
can express the different levels of intensity of music, 
from pianissimo to fortissimo (Kandinsky, 1947, p. 99).

In an interview for the Creative Projects website, 
quayola talks about the importance of Kandinsky 
in his work and highlights the obvious connection 
between his paintings and sound, “in fact he started 
to call his paintings, compositions. A musical term.” 
(quayola, 2011b). he also refers to the graphical 
systems and languages that Kandinsky used to 
develop relationships between forms, shapes 
and geometry to build his compositions, which 
are somehow similar to composing music and 
to the way quayola works to develop his sound 
visualizations (idem).

“I tried to define and manipulate arrays of graphic 
elements, intending to discover their laws of harmonic 
relationships.” (Whitney, 1980, p. 40).

“Time” is an inherent parameter for answers to 
questions related to sound and image synergies. 
Time connects and gives a new dimension to 
both domains. John Whitney, in his book Digital 
harmony (1980), dedicates a chapter to this issue: 
“The Problem: How Shall Motion Pattern Time” 
(Whitney, 1980). In his work he dealt constantly with 
solutions for manipulating visual elements in a way 
that they contribute to communicate time and to 
achieve a time-structured design. The relationships 
between sound and image are much more than the 
simple translation of sound frequencies to colour 
and shapes. It is also about expressivity, dynamics, 
rhythm, motion and time. 

Whitney described the factor of motion and time 
as a dynamic pattern, and the image as patterns in 
motion. he dealt with this topic by giving motion 
to patterns of graphics elements with certain 
rules (velocity, direction) which obeyed to a major 
pattern and that could be modified and deformed 
(Whitney, 1980). This way he was successfully able 
to visually transmit the expressivity of music, as in 
both music and the visual “emotion derives from 
force fields of musical structuring in tension and 
motion” (Whitney, 1980, p. 41).

Alva Noto (Carsten Nicolai’s stage name) is an 
audiovisual artist from Germany who for almost 
20 years has been focused on the physical and 
visual characteristics of sound, exploring the limits 
of human perception and experimenting with high 
and low frequencies until the frontiers of audible 
sounds. Sounds that even if we do not hear them, 
exist, and our body can feel them (Noto, 2010). 
he explores sound not necessarily from a musical 
point of view, but more the graphic features of the 
waveform itself, shaping and sculpting it like if it 
was a physical object. 

Due to the fact that many frequencies are out of 
the audible sound spectrum, Noto has the need to 
make a visual representation of those frequencies, 
in a way he can see the waveform and perceive 
what is happening.

he says that he is not interested in merging sound with 
image, but in making them interact mutually and create 
a unified hypersensorial experience (Noto, 2009).

“our hearing can only hear a specific frequency, but 
our body can hear much more” [idem].
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Nowadays, with the advances of technology, 
computation and interfaces, sound and image can 
be easily manipulated in real time. Every parameter 
of each medium can now be converted into data, 
without being affected by signal loss, and then 
used as an input in the other medium. Every aspect 
of sound (pitch, volume, timbre, duration) can 
be mapped and used as an input into the image 
generation system. All this data can now be used in 
generative systems that under certain rules created 
by the artist, would take the received data, process 
it, and output infinite and different results.

The digital era allowed the birth of a new kind of real 
time performance. “The audio or control data from 
the musicians’ controllers were transferred to the 
image-generating system and used as actuators for 
visual impulses” and vice versa (Tina and Lia, 2009). 
A new concept of artist was also born, an artist that 
acts at a meta-level (Krueger, 1977). he creates 
the mechanism, the instrument, and he defines the 
parameters, the sequences, the possibilities. 

5 | ufaBuluM

UFABULUM is the name of Squarepusher’s, (Tom 
Jenkinson,1975), last album and audiovisual live 
show. This live performance delivers an extreme 
and aggressive hyper-sensory, audio and visual 
synaesthetic immersive experience to the audience. 
Image and sound go hand in hand, complex data 

streams generate images and sounds and flow 
synchronized between both mediums.

The next sentences are Tom Jenkinson’s detailed 
descriptions about two tracks of his new album. 
In these descriptions he tells us where concepts 
and ideas for each track came from, and he tells 
us how he connects a bass sound with a certain 
material texture, or an underwater structure to a 
polyphony sound wave.

“4001 — I was working on a visual representation of a 
large underwater structure that you could gradually 
start seeing bits of, but at no point would the whole 
thing be revealed. That image gave me the idea 
of a tidal wave of polyphony smashing over this 
submarine edifice.” (Jenkinson, 2012c).

“UNREAL SQUARE — I had made the image of a 
square outline morphing into a kind of circular saw 
with a vicious shining blade, rotating in two directions 
at once. At the same time I had been trying to make 
a bass sound that had the quality of being sharp 
enough to rip through concrete.” (idem).

When a music journalist confronted Jenkinson 
with these descriptions, and asked him if he was 
synaesthetic, he answered: 

“yes. But I don’t think that’s uncommon, is it? 
This is something that lots of people have.” 
(Jenkinson, 2012b).

fIgURE 4 | Squarepusher Live Audiovisual performance (2012).
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These detailed descriptions give us a hint about 
Jenkinson’s creative process and how he lets the 
visual images feed back to the music, and the music 
feed back to the images in order to merge both and 
create one full experience. Music is able to produce 
a huge range of imaginary visualization, not only 
colour but also complex geometric forms. 

“I’m not interested in what the machines can 
contribute. I’m trying to absolutely dominate them. 
I’m not trying to get their input.“ (Jenkinson, 2012b).

Jenkinson sees music as a grid of coordinates. For the 
artist music is like a set of numbers, and composing is 
the act of combining those numbers in patterns and 
sequences (Jenkinson, 2012a) and the images are fed 
with the same raw data. Generating both is all about 
controlling and manipulating information, patterns of 
data. In the same way sound synthesizers generate 
sound, a video synthesizer generates various visual 
patterns through mathematical functions. Data from 
the sound waves analysis is inputted into the video 
synthesizer to generate forms and data from the 
images that go into the sound sequencer. 

This way, Jenkinson has real-time control over sound 
and image. If the music changes, a parallel change 
also occurs in the images, and he can “generate 
a vivid, hallucinogenic and chaotic experience” 
(Jenkinson, 2012b). 

Ufabulum’s live setup is composed by a big LED screen 
on the back of the stage, in front of the equipment 
table there is also a LED screen covering the entire 
area under it. Jenkinson performs dressed in black 
wearing a futuristic helmet with another frontal Led 
screen connected by a data cable to the system.

The visuals displayed in the Led screens are in black 
and white, minimalistic, based mostly on dots, lines 
and grids. The live setup combined with the low-
resolution graphics creates a sci-fi atmosphere, 
involving the audience in an imaginary cyberspace 
world built on data matrices.

The first single extracted from the album was “Dark 
Steering” (Squarepusher, 2012). In the video teaser 
we can get a feeling of the atmosphere of the live 
performance and how images and sound flow 
together as one. The audiovisual track starts with 
a high-pitched sound, similar to an alarm, which 
drags irregularly and at the same time a random 
array of dots appear in the displays. After some 
time a rhythm section starts and in the dark screen 
a grid of white squares is flickering and zooming in 
and out following the broken beat. Later the initial 

alarm sound comes back and a melody overlaps 
the beats, at this point the grid is deconstructed. 
After a while there is a break in the music, the beats 
vanish and a spatial melody is left, on the screen an 
array of dots explodes leaving a trail behind them. 
The track continues then until the end alternating 
between fast and unstable rhythm sections, with 
flickering graphic shapes, and more spatial melodies 
with fluid line trails. 

The reactive visuals are used to lock-in the audience 
and enhance their sonic experience, they work as 
“added value” to the sound, just like Chion described 
the relation of sound with the image on screen 
(Chion, 2004). 

It has the function to augment the sound perception 
and take the audiences deeper in Squarepusher’s 
alternative cyberspace world. 

Jenkinson emphasizes the idea that in an audiovisual 
performance the visuals must be deeply linked with 
sound, and that they must be created specially for 
that performance, only this way it makes sense. 
Displaying random video loops without a physical 
connection with sound only draws the audiences 
attention away. (Jenkinson, 2013).

6 | concluSion

Like in “Lumia”, the Art of Light from Thomas Wilfred 
in the beginning of the 20th century, Squarepusher ś 
performance has the objective to stimulate the 
senses and suggest abstract aesthetic concepts. The 
audience surrounded by a massive hyper-sensory 
space materializes those visions of forms, colours 
and motions into their personal visions, fusing 
imagination with reality.

When we read Wilfred’s article “Light and the Artist” 
(Wilfred, 1947) and Jenkinson’s track descriptions we 
can immediately feel a link between the two. Despite 
decades of difference, different technologies, 
context and formats, the main concepts and ideas 
persist over time. This strong link is clear between 
both even though “Lumia” was a silent art form, light 
art without any sound. They share key concepts that 
go beyond techniques, formats or media. Forms, 
shapes, motion, dynamics, rhythm and textures 
mold a visual aesthetic language that strikes the 
perception and the subconscious of the audiences 
in the dark concert halls. Sound and vision domains 
blend between them into an audiovisual flow 
inducing the audiences into virtual realities, at same 
point it is not clear if is the image that is dependent 
of the sound or vice-versa. In fact Nicolai and Ikeda 
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in the preface of their book “Cyclo.id” claim: “we 
abandoned the idea that the image acts only as 
a functional accompanist to sound and instead 
subordinated the audio element for our desire of 
the image” (Nicolai and Ikeda, 2011, p. 3).

Tom Jenkinson, Thomas Wilfred and many others in 
the time between them share the dream of involving 
the audiences in hyper-sensory immersive media 
experiences and generate truly synaesthesic states. 
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Photographs, or images as the final result of a 
process, merely mark out the moment when the 
eye is helplessly limited to what it sees. Thus, what 
escapes the eye in the physical sense, i.e. what the 
eye will never see, is what occurs before the product-
image, within the act itself. 

The latent image, the desire-image, unfolds 
throughout the duration of the photographic act. 
When the picture is ‘taken’, then the desire subsides 
until the next desire for another image arises.

Based on the photographic experiment by Jerry 
Chan, member of a group of blind people, this article 
aims at rethinking the photographic act as the real-
life experience of an impression process, leading 
the blind apprentice photographer to experience 
sightedness within his very flesh.

Keywords: Photographic Act, Latent Image, Echo-
Image, Blind, Duration, Desire, Impressions, Body

1 | introduction

”I realized that it is not only the physical world that 
differs from the aspect in which we see it; that all 
reality is perhaps equally dissimilar from what we 
believe ourselves to be directly perceiving and which 

we compose with the aid of ideas that do not reveal 
themselves but are none the less efficacious”

Marcel Proust, The Guermantes Way, 1988

When Merleau-Ponty interrogated both the visible 
and the invisible, he questioned flesh as the core 
of intercorporeity. From this depth of flesh, “this 
mass worked from within” (1964) which creates 
gaps but also reversibility, between visible and 
seeing, between touched and touching, Ghylaine 
Chevary Lessard reminds us — with the author’s 
words — that “I cannot, at once, feel my left hand 
touched and touching. Some depth is preventing 
this. Paradoxically, this gap is the necessary distance 
so I can inhabit things.” (2003, pp. 124-125)

Moreover, and as Jean-Lou Tournay remarks, we 
notice that photography does not appear in Merleau-
Ponty’s words: “photography always seems to be the 
object of a suspicion, as if it were the accomplice 
of a manner of seeing the world, ignoring the living 
character of man’s relationship to this world, as if 
it merely presented images incapable of being 
inhabited by a gaze.” (2013)

Today photography is everywhere; we do not function 
without it anymore. But between seeing the image and 
thinking through it, the gap - perhaps can we speak of 
a gap as far as it would represent an adequate setting 
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for the birth of thought? — is wide and the eye plunges 
into it. Much more than it begets thought, photography 
parasitizes the eye. We are quite far yet from escaping 
trompe l’oeil. Photographic images invade the surface 
of the world, superimpose themselves on reality and 
worm themselves into the social networks to the point 
of becoming metafaces on which our eyes slide. In this 
sweeping movement, they divert us from the world 
with which they merge and in the same movement 
they absorb us too. Each and everyone have a go at 
this with their machine, be it imposing or tiny inside 
a telephone device, and photographs continue to 
reproduce themselves, accumulating at the surface of 
matter. one presents oneself, then represents oneself 
again, forgetting to which extent the eye colonizes. 
We wanted images to be so representative that 
tirelessly delivering every slightest visual detail of our 
surrounding world leads us to at best doubt it, and at 
worst, not see it at all anymore. Then comes a time 
when, in this not seen-before but rather over-seen, one 
feels the urge to not seeing anymore for what we are 
offered to see does not suit us, does not involve us, 
does not resound with us anymore…

By analysing a sensorial experience of the photographic 
act, the following article proposes to revisit – and 
therefore remove itself from – what E. Bavcar, B. Meyer 
or h. Parret name ocularcentrism which, according to 
words coined by photographer M. Pataut, could come 
down to a certain “cultural formatting of the eye”. C. 
Rosset’s “proximity doubles” – echo in particular – 
will here greatly help us understand how the latent 
image develops over time (Bergson), as well as its 
importance within the photographic process.

2 | aBout ocularcentriSM

We are currently living in an “iconosphere, a kind 
of grotto loaded with images”, as per the apropos 
words by Joan Fontcurberta who also raised the 
pregnant question on “if we live inside the image, we 
are faced with the problem of survival…“ [1]

The eye created photography (some might even say 
it is its idiom), but in a mutual sweeping movement, 
the latter uses the eye to the level of removing it 
from the body. The eye wanders and photography 
partakes, as would an accomplice, in this roving. 
A disjunction appeared within two elements we 
believed intimately connected: image and body. For 
the eye has interposed itself with such force that 
corporeal vanished from visual. It would thus be 
somewhat provoking to wonder if, at the onset of 
the 21st century, one could speak of new visual forms. 
But that is not the question for the eye is saturated 
and the body empty.

how then could a mere image render the experience 
of the thickness of this flesh Merleau-Ponty speaks 
about, and which today seems to only amount to the 
thickness of a skin, whilst the eye, insofar as it actually 
occurs, is incapable of burrowing deeply to inhabit it?

The question that imposed itself to Plato is far from 
being solved. As photograph Evgen Bavcar reminds 
us, “we are not done with the shadows yet [2] ”the 
allegory of the cave is more relevant than ever, and 
photography partakes in this blinding process as it 
lines the walls. Photographs are shadows, blinding 
shadows. Payant applies this Platonic vision which 
positions image as the shadow of realness to 
photography. Images “expose themselves on the side 
of artifice, of sign.” (Payant in Boulanger, 1996, p. 163)

If the process we are discussing today had been called 
skiagraphy instead of photography, it would perhaps 
have been easier to grasp its semantic and poetic 
challenges. In lieu of this we continue to teach it as 
a “writing of light” on a sensitive surface. We forget 
that we thus limit the image’s visibility to its luminous 
imprint. A blind person taking photographs pertains 
to a paradox. Let us not forget that Tristan Tzara, after 
having acquired images by Christian Shad, named 
these “shadographies”, shadow writings. 

Where Marc Pataut in his activity as a photojournalist 
became aware of a “cultural indoctrination of the 
eye: the face is the medium to represent, which is 
done through the eye.” (2001, p. 287), Denis Roche 
wonders: “the question is probably not “what does 
a photograph question” anymore, nor “what can 
a philosopher do with a photograph?” But rather 
“what can a photograph have anything to do with, 
since we take it.” (Dubois, 1983, p. 56). The root of 
this article lies within this “taking”. The photographic 
act is driven by a desire to take and this desire is 
not the privilege of the eye which does not take, 
but rather “deludes itself through the sensation of 
“taking a picture” (in French “prise de vue” literally 
means “taking a sight”). The taking, as we will see, 
pertains to a corporeal impression and punctuates 
the real-life experience stream.

3 | exiting ocularcentriSM

In his preface to words by Jean-François Lyotard, 
hermann Paret reminds us that “it is true and 
dangerous that the eye needs to believe, unify, and 
be intelligent”. This is why, observes Jean-François 
Lyotard, Duchamp fulminates against “retinal” 
painting, against the phenomenological horizon: 
“stupid as a painter”. It is necessary to “blind the eye 
which believes it sees something, one must create 
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a blindness painting to throw eye complacency off 
balance.” (Parret, 2010, p. 16)

In order to rethink the founding principles of 
the photographic act, I chose to challenge the 
preconceived notions of the ocularcentrist thought 
and stand by those who don’t use the eye to see. 
And among these notions, here is a sizeable one: 
how could blind people claim to take photographs 
since they will never see them? Living in such an 
ocularcentrist culture leads the blind to doubt this 
themselves. But then, how is it that, round the bend 
of a street, we sometimes happen to come upon 
blind people taking pictures?

In order to better grasp the issues at stake in this 
reflection, one must begin by accepting our blind 
condition and ponder far beyond the “unless I see… 
I will not believe” by Saint Thomas. 

Contrary to common belief, blindness is not the ailment 
of those who cannot use their eyes. José Saramago 
reminds us of this in his Essay on Blindness (1995). 
Each of us is blind to some extent; some remain so, 
others don’t. “The blind only become aware of their 
difference, with time, because they live in a society 
organized by and for sighted people” (Mollard, 2011). 
It is also because society is organized by and for the 
sighted that blind people start doubting their own 
capacity to take pictures. The blind are only blind in 
the eye of they who believe they can see. The novel 
by h. G. Wells, The Country of the Blind, portrays 
an enlightening example of this. The story’s main 
character, Nuñez, who only sees through his eyes, 
experiences blindness as he encounters a community 
of blind people living in the mountains: 

“They startled him by a simultaneous 
movement towards him, each with a hand 
outstretched. he stepped back from the 
advance of these spread fingers.
‘Come hither,’ said the third blind man, 
following his motion and clutching him neatly.
And they held Nunez and felt him over, saying 
no word further until they had done so.
‘Carefully,’ he cried, with a finger in his eye, 
and found they thought that organ, with its 
fluttering lids, a queer thing in him. They went 
over it again. “ (1984, p. 24)

Let us get back to our blind condition. The subject 
is delicate as it supposes we position ourselves 
outside ocularcentrism as analyzed by Evgen Bavcar, 
Benjamin Meyer or hermann Parret who reminds 
us that “ocularcentrism is probably the almighty 
epistemology of Renaissance. Della Pittura d’Alberti 
is its most emblematic expression.” (2007, p. 18)

hailing from this visual culture myself, I am indeed 
incapable of grasping the world of he who was born 
blind, but as Arthur Molard points out, therein lies a 
challenge to imagination, rendered even more difficult 
to take up since the landmarks we spontaneously 
refer to are drawn from a totally different perception 
world than the one we conceptualize; as a result they 
are very likely to mislead us. This perceptive gap may 
be crossed by imagination — but as with any gap, 
this one calls for passageways: analogies drawn from 
other senses or from language, efforts to disconnect 
oneself from thought automatisms —what Christine 
Cloux, blind from birth, calls mental flexibility” (2011) 
and as olivier Bitoun says about the film by William 
herzog, Land of Silence and Darkness: “it is always 
better to try and reinvent one’s perception of the world 
rather than blindly accept the reigning madness, like 
the heart of Glass sleepwalking villagers who walk 
towards disaster without a flinch.”

4 | the PhotograPhic act “oVerflowS” 
the luMinouS iMPreSSion of the SenSitiVe 
Surface 

Due to the existing analog relationship between 
the photographic image and the eye, it is difficult 
to apprehend the extent to which the corporeal 
dimension of the act escapes us when faced with 
an image. It is even more difficult to seize the act in 
its duration. Through my works I experiment with 
this act process through time, and I aim at faithfully 
transposing it here. In the best case scenario with 
a discerning eye, one can describe the position or 
posture of the body adopted by the photograph 
vis-à-vis the represented object (via high-angle 
and low-angle shots, frontal view, side-on etc.), and 
evaluate the distance at which the photographer 
stood. But could one state that the latter touched, 
or was touched, by their subject?

The experience of photographer Marc Pataut as 
regards the place of the body in the photographic 
act is quite significant. With the photographs taken 
by the children from the Aubervilliers Day Hospital 
he realized the importance of the body in his work. 
“They [the children] turn the camera back on 
themselves. […] I understood that a portrait is not 
merely a face, that the photographic act involves 
the body and the subconscious, something else than 
the eye, intelligence and virtuosity […]. of the day 
hospital I retain that one can take pictures with one’s 
gut, that portraits are in relation to the body — how 
one places one’s body in space facing another body, 
and at which distance.” (2001, p. 287)

As Philippe Dubois reminds us in his book l’Acte 
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photographique (this work must be cited here since 
it is the only one to title under the photographic 
act), photographs appear to us as an expression 
of the referent. he writes that the index finger 
literally forces us through a “blind” impulse to pay 
attention and look solely at this referent. We are also 
reminded that the essential feature of photography 
is to be found, according to Bazin’s words “not in 
the result, rather in the genesis” (Dubois, 1983, p. 
64). Nevertheless, in this genesis Dubois leaves 
very little room for the photographing body since 
he apprehends the photographic act as the physical 
instant of connection between the referent light 
reflected by the object and the sensitive surface. 
What about the impressed body, functioning in 
intercorporeity with the surrounding world? The 
photographic act cannot be reduced to the sole 
indicial character of the photograph. It overflows 
the production mode of an indicial sign which turns 
around on itself.

In the context of this research, the photographic act 
is revisited from an experiment with a group of blind 
people whose ultimate body movement was that of 
the index finger on the camera shutter release, and 
not on the sensitive surface. 

5 | the latent iMage or the echo-iMageS 
By jerry 

I chose to base my words on an experiment which 
took place in March 2013 in Macau, with a group of 
blind people from the São João School in Brito and 
in particular with Jerry Chan, one of the participants. 
For the first time in over eight years of my artistic 
and photographic work being impressed by the 
perceptions of blind people, I found myself faced 
with a precise request: these people wanted to learn 
how to take pictures. 

It is precisely then that I lost my sight. The time had 
finally come to truly revisit the photographic act. The 
prise de vue (picture-taking) could be avoided via 
some characteristics of the medium and in particular 
spatio-temporal distance and cut principles.

While strolling on the Port of Coloane Territory [3], 
one of the three Macau Islands, Jerry found himself 
beneath a porch overlooking the port. Upon entering 
this area, he wrapped his arms around himself, 
lowered and tilted his head and, in a slight movement, 
started swaying from side to side then back to front. 
he remained in this posture for some time; then he 
unfolded his arms, and freeing his body began to 
clap his hands. The resonance of the sounds was 
immediate, turning into echoes.

“outside objects impress the body”, G. Deleuze 
would say in his course on cinema. To these 
impressions set by echoes succeeded a series of 
movements and Jerry turned around, attentively 
following the effects of the sound on the surrounding 
obstacles. Among these movements I noted he was 
handling the photographic device and that at the 
precise moment when a hint of exaltation appeared 
on his face, he triggered the photographic device. 
Becoming echo itself, the shutter opening sound 
punctuated the various instants of a sensorial 
step connected with the impression of the echoes 
in Jerry’s body. The instantaneousness of the 
triggering enabled him to fix within himself an 
image built from the echo experience.

As Clément Rosset reminds us, echo does not let 
itself be touched, the echo, as reflection and shadow, 
does not belong to a tangible dimension “in the first 
sense of the word” (“that cannot be touched”).  “one 
will probably object here that a sound vibration is 
always concrete, whether the sound is emitted or 
echoed. But, precisely: it is the same sound, and the 
concreteness of the reproduced sound is but a mere 
pretense of the concreteness of the emitted sound; 
the echo is the same sound, altered indeed, as the 
sound it echoes. The emitted sound does all the work 
if I may say so, and the echo is only a manner amongst 
others of receiving and “hearing” it. In itself, the echo 
does not emit anything. It is as tranquil as the still cliff. 
It is not a fact, rather an “effect”. (2004, p. 19)

The same goes for photography.

Thinking about it with closed eyes, it appears that 
the only concreteness it could claim would be that 
of machine, film and paper which is more or less 
thick, rough or smooth to the touch (but already, with 
digital photography, the only concreteness it could 
invoke has disappeared, unless the image is printed). 
As for the rest, I mean the eyes, photography itself 
is but a mere pretence of the actual surface of the 
photographed object.

In the temporal disjunction when Jerry claps hands 
to produce the echoing sound and, when following 
the reverberations he triggers the camera, the sound 
effect meets the photographic effect. Clément 
Rousset said about the proximity doubles to which 
the echo belongs that “contrary to the doubles 
carriers of illusion, these ‘second type doubles’ 
vouch for the reality of the objects of which they 
constitute the forced environment, however fleeting 
and sometimes even disturbing this may seem”.

“These doubles, that one could call proximity doubles 
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or minor doubles, as there exist minor orders, are 
not spectral extensions of reality; rather, they are 
necessary complements as obligatory attributes — 
given there is a natural light source to beget shadow, 
a mirror to reflect, a cliff to echo.  Were these not 
there, the object would lose its realness and become 
spectral itself.” (2004, p. 10). Isn’t there, within echo, 
the power of something that “has existed”?

Let us name photographic effect the inscription of 
light on a sensitive surface, in a split second. Thus 
photographic effects match the echoes perceived by 
Jerry. And visible images correspond to the impression 
images issued from contacts between Jerry’s body 
and the echoes produced (figures 1, 2, 3 and 4).

These impressions resulting from the correspondence 
between sound effects and photographic effects 
constitute the latent image, flesh of an eyeless gaze, 
set in a body experimenting the photographic act.
In this sense, blind people are not who we think they 
are, for they who only believe what they see in their 
naked eye, i.e. in the “revealed” image, will have to 
make do with mute visual indications.

The image of the blind person here belongs to echoes 
whereas the image of the sighted person belongs 
to shadows and reflections. In the photographic 
act such as was experienced by Jerry, echo meets 
shadow as the finger triggers the shutter release.
one could create here an analogy with the time-
image as described by Gilles Deleuze in the sense 
that, at the precise moment when Jerry triggers 
the camera, the not-yet visual and the not-anymore 
audible “brings the visual and audible tearing to 
fusion point” (28 May 1985 class).

The photographic act is first and foremost about 
impressions which go beyond the luminous trace 
inscribed on a chemical emulsion or analysed by 
a digital sensor. It is composed of a succession of 
impressions acting on sensitive surfaces of various 
kinds. The visual image here is but a mere instant in 
this process, and not its product anymore.

In this work context, the act is a body posture 
experimenting the reality effects of the objects; it 
is an experiment of the latent image as duration-
image, punctuated by time-images, where the reality 
of objects escapes the representation.

6 | duration-iMage, deSire-iMage

In order for the notion of duration to echo here, let 
us get back to h. Bergson’s words who considers it 
like a time presence to consciousness:

fIgURE 2 | Écho 2, Jerry Chan, 18th Mar. 2013 Port de Coloane

fIgURE 3 | Écho 3, Jerry Chan, 18th Mar. 2013 Port de Coloane

fIgURE 4 | Écho 4, Jerry Chan, 18th Mar. 2013 Port de Coloane

fIgURE 1 | Écho 1, Jerry Chan, 18th Mar. 2013 Port de Coloane
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“If I want to fix myself a glass of sugary water, I have 
no other choice than to wait for the sugar to melt. 
This ordinary fact has great teaching value, for the 
time I have to wait is not mathematical anymore —
which would be consistent throughout the history 
of the concrete world were it to suddenly spread 
across space. It matches my impatience, i.e. some 
part of my own personal duration, which cannot be 
shortened nor lengthened unlimitedly. It is not about 
thought anymore, it is about experience. It is not 
relation-based, it is absolute.” (1959, p. 18)

The latent image in question here is not an image 
lacking revelation since it belongs to the duration. In 
other words, the latent image is an image undergoing 
a constant revealing process. The indicial image, for 
its part, belongs to time. This inscription time which 
constitutes the indicial trace and is calculated in time 
units, in split seconds, only represents a step in the 
photographic process, a concrete step, invisible and 
silent; an outside image built by a mechanical eye, 
“interrupter” of the continued real-life experience, 
superimposes itself on the image growing in an 
eyeless body. The mechanical time-image cuts 
through the duration-image in the manner of 
zatoichi’s sabre (Kitano, 2003), with eye-defying 
precision. The latent image defies sight as it does 
not allow the eye to sweep it.

The sudden urge felt by Jerry to photograph 
according to the impressions fixed by the sound 
effects is akin to the urge felt by the “sighted” 
to speak of visual silence when contemplating a 
photographic image. The visible luminous impression 
on the product-image triggers the necessity to put 
in into words. Indeed photography is surrounded by 
paradoxical discourses, reinforcing the fact that it 
cannot be seized. As for the echo, the photographic 
image in its speech-prompting structural silence, 
“flees before one could seize it” (Rosset, p. 19). here 
echoes trigger finger movement, as shadows or 
reflections spark off speech; these two actions are 
underlain by an earnest desire for image in the sense 
given to it by Merleau-Ponty (1964, p. 39) rather than 
by a desire to represent — the finger looks no more 
like the echo than words resemble photography — to 
the condition of a non-resemblance, of being hors-
figure, I would dare say in the dimension of the face…

Roland Barthes would say “to me, the eye is not the 
organ of the photograph (I am terrified by it), rather 
it is the finger: which is linked to the clicking noise 
of the shutter release, to the metallic sliding of the 
plates… I affection these sounds [and this gesture] 
in a near-voluptuous manner.” (Dubois, 1983, p. 73). 
The photographic act implies that a subject animated 

by a desire to capture a corporeal image presses his 
index finger on the camera trigger. Dubois spoke 
of “this mystery, this underground force that works 
photography, beyond (“behind”) appearances, and 
indeed on which desire is based.” The desire which here 
provoked the photographing body escapes the eye. 
In the photographic act, the latent image is a desire-
image.  Not the image of desire, rather a desiring and 
desired image, penetrating flesh with latency beyond 
revelation. As long as the image is latent, it continues 
working the body and in return, as B. Noel has said, it 
augments with the thickness of the body.

yet, when the visual result is seen, one can also 
notice the split between the latent image and its 
representation limited to the surface of things, and 
which, via the spatio-temporal distance principle 
specific to the photographic act, becomes “the setting 
for the shaking of our certainties.” (Dubois, p. 91)

The sighted person whose eye sweeps the product-
image is exposed to this split. The blind person knows 
the photographic image remains latent, therein lays 
its strength. Where the sighted will experience the 
absence and the vanishing of the photographed 
object, the blind will retain the presence of this object 
within, “a weight, a power, a fullness of reality” (Dubois, 
p. 83) that the pressure of the forefinger on the 
shutter release will have triggered. This reality fullness 
is transmitted by the eye of the sighted, blinded by the 
referential force which then represents an “outside” 
to the blind, the alterity of the photographic effect.

What Barthes called “the metonymic extension of 
punctum” and Ph. Dubois described as the pragmatic 
force of the indiciary ontology “which renders the 
physical presence of the unique object or being in the 
image itself” (1990, p. 79) is inscribed for the blind 
person in the forefinger pressure. For the blind person 
photographing according to the echoes, the product-
image is itself the punctum of the photographic act, 
the unqualifiable, the unseen, this thrust of reality 
reaching outside the latent image.

7 | concluSion on the iMPortance of 
Blinding in the PhotograPhic act 

We will here identify the ethical stakes of a 
blinding experiment, not only in the duration of 
the photographical act but also in a teaching of 
photography such as given in many institutions, via 
an ocularcentrist vision — I mean outside from an 
incorporeity experience.

This experience, akin to a corporeal experience 
over time, disappears with digital photography in 
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the sense that the body does not experiment night 
anymore in the way it was still possible to create 
it, in this place I like to call the analogy laboratory. 
Nighttime handling disappeared in favour of an 
immaterial image with which the eye desperately 
struggles in its split from the body.

It would then amount to working photography in an 
auto-reflexive manner, i.e. using its indicial and iconic 
properties indeed, but to critic and reflexive purposes. 
Therefore in this case shadows would gain in might to 
the point of shaking not only the practices, but also 
the way in which we see reality. Photography actually 
challenges us in that it endeavours to change the way 
in which we see ourselves seeing, and not merely our 
way of seeing. R. Payant works in this sense; to him, for 
example and as Ch. Boulanger tells us “the true artistic 
scope of the medium would reside in its capacity 
to auto-reflect, to review its history, to question 
the modalities of its relationship with reality […]”. In 
another text, L’étrange vérité de la photographie (the 
strange truth about photography), Payant elaborates 
his vision of a photography exploring out-of-frame, 
beyond what is portrayed. […] Photography to Payant 
moves away from reality to “produce an image which 
is the shadow of reality; within it a breach opens, 
which places it in the opposite direction of what is 
portrayed.” (1996, p. 167)

In the photographic act — the experience of an 
impression process spurred over time by a desire for 
images and guided by the pressure of the forefinger 
on the trigger — the blind apprentice-photographers 
experience sight within their own flesh. Speaking from 
his own experience, photographer M. h. Labat [4] 
said the blind from birth reach “the depth of images”. 
That everything hails from such spontaneity the 
“sighted” and some “partially-sighted” do not have 
due to their haunting memories. This visual culture 
prevents the emergence of certain photographs. 
The blind people from birth with whom M. h. Labat   
[4] worked remember every perceptive detail and 
sensation which enabled the triggering and the 
realization of each photograph.

Working on the question of the photographic act 
with people who cannot see amounts to experiencing 
alterity. It means inhabiting the eye and experiencing 
this other one cannot seize.

As a blind person, my words will not be about 
visibility of the product-image and we will end this 
reflection with a thought on latent image.

In this sense, the photographing blind turns 
photography into an affect-image, beyond visibility, 

an image from outside, an image out of frame. As 
“the face overflows of course, the functions we give 
to it” (Deleuze, 1982), the photographic act overflows 
the indicial inscription of the object on the sensitive 
surface. The latent image created in this laboratory 
of the invisible which is the body, overflows the 
product-image; it could even do without visual 
revelation and would nearly take on airs of a great 
shapeless image (Julien, 2003).

endnoteS

[1] Words from an interview with Renata Simões in 
the program produced by the Garapa Group: Joan 
Fontcuberta - fórum de fotografia – Ancine Agência 
National do Cinema - Itáu cultural – 2º fórum latino-
americano de fotografia de São Paulo from 20 to 
24 october 2010. 

[2] Words from a conversation with the photographer 
(2013).

[3] Each new work begins with the discovery of a 
territory. one can here refer to the “Intersections” 
exhibition from an artistic residency at the TDM in 
Joué sur Erdre (France) in 2012. Available on (http://
www.youtube.com/watch?v=0MipvDeGKAM)

[4] To meet Globules Association’s request, 
photographers M. h. Labat et P. Sageot organized 
a workshop in the city of Le havre in 2002 with blind 
and partially-sighted people.
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aBStract

This paper presents a description and some 
developments on Perle’s theory and compositional 
system known as Twelve-Tone Tonality, a system that, 
because of its characteristics and fundamentals, is 
currently associated with Schoenberg dodecaphonic 
system. Some research has been made in the last few 
decades in order to develop his model in a Computer 
Assisted Composition (CAC) environment. After 
some efforts in order to analyse these prototypes, 
we realize that in general they were discontinued or 
outdated.

A three-scope proposal is so outlined: Firstly, to 
simplify the grasp of a system that presents an easily 
understandable starting premise but afterwards 
enters a world of unending lists and arrays of 
letters and numbers; Secondly, to present the 
implementation process already started using PWGL 
[1] (see Laurson, 1996; Laurson, 2003; Laurson, 
2009). Finally, the model is applied in a short 
original compositional work, and it is presented and 
analysed emphasizing the standpoints properties of 
the system. Some further considerations were made 
regarding the continuity of this project where the 
construction of a dedicated PWGL library of Perle’s 
model reveals a pre-compositional necessary tool. 
PWGL software was selected due to its specific 
fitting features: it is based on Common Lisp —

perfectly powerful and suitable to process lists of 
integers — and it is specialized in CAC.

Keywords: George Perle; Twelve-Tone Tonality 
(TTT); Twelve-Tone Music; Structural Symmetry; 
PWGL; Computer Aided Composition (CAC); 
Interval Cycles; Composition Techniques and 
Systems; Music Theory

1 | introduction

George Perle’s Twelve-Tone Tonality (TTT) seems to 
be an almost forgotten issue in compositional and 
analytical common practice. It is difficult today to 
understand the reasons why his TTT system is not 
taught worldwide and consistently in music schools 
and conservatories. As Rosenhaus referred, “only a 
few musicians know the system and are in a position to 
teach others its use” (Rosenhaus, 1995, p. 1). For many, 
this situation happens ‘simply because he has chosen 
to join the terms “twelve-tone” and ‘tonality’ (Carrabré 
1993, p. 1). Still, his system has a supportive group of 
endeavours. The final results in his own compositional 
work confirm ‘that the consistency of musical structure 
provided by twelve-tone tonality has allowed Perle to 
create music of great sophistication and emotional 
depth’ (Carrabré, 1993, pp. 232-3). however, some 
musicians confessed that the system is not easy to 
put into practice [2]. Even George Perle, about his 
book, referred that ‘some of my friendliest reviewers 
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admitted that they found Twelve-Tone Tonality “very 
tough reading.” It is not, however, a book for “reading” 
in any ordinary sense, any more than a traditional 
harmony textbook would be’ (Perle, 1996, p. xiii).

It is the aim of this research in a broad sense to start 
developing a computer library model for PWGL 
dedicated to Perle’s Twelve-Tone Tonality (TTT) with 
direct application in Computer Aided Composition 
(CAC). Abridging some arithmetic manipulations 
this library should be helpful to make his system 
manageable and ready to be used as a practical 
pre-compositional tool. 

2 | SyMMetry in MuSic

The approach to George Perle’s TTT inevitably 
requires an analysis/discussion of the concept 
of symmetry and its applications. his theory is 
grounded in symmetrical interval cycles in which a 
special type of tone row is employed. 

From the Greek συμμετρεῖν, (meaning “measured 
together”) symmetry is a universal concept used 
in a wide scope of diverse situations, from material 
objects (like flowers or stones) to abstract structures 
(like mathematics and music) [3]. Art, in its many 
expressions, has had a strong mimetic preference 
imitating the Nature where symmetry appears in 
several forms: Bilateral Symmetry (which is observed 
in relation to one plane or one line) and Radial 
Symmetry (which is observed over several planes 
which pass through a central axis or multiple lines 
that intersect at the same point) (Marques, 1998).

Symmetry could be found in the formal structure 
of a piece of music. It is a common practice for 
musicians (and useful) to use Letters to define the 
structural organization in sections of a musical work. 
Sometimes symmetric forms can be found (e.g. 
ABA, ABCBA). This kind of palindromic symmetry 
is extensive from Bach to Jazz.

Symmetry is something that should also be 
considered regarding scales and chord formation. 
Although functional tonality is build over non-
symmetric combinations of notes — like the diatonic 
scale and the major triad – examples as the chromatic 
scale, the augmented chord, the diminished chord, or 
the diminished seven chord, those can all be found 
in functional tonal works.

The Portuguese composer Fernando Corrêa de oliveira 
developed a musical system named ‘Symmetric 
harmony’ and later a ‘Symmetric Counterpoint’. In 
‘Symmetric harmony’ chords are formed starting 

from a central axis and adjusting pitches in opposite 
direction with the same interval relation with that 
axis. Applying the same technical principle to melody 
one gets ‘Symmetric Counterpoint’ (oliveira, 1990).

The diatonic system is non-symmetric by nature. 
The diatonic scale is characterized by its specific 
semitones. The position of these semitones in a scale 
is crucial to determine the Mode. With the exception 
of the Dorian mode, we won’t find symmetrically 
relevant scalar structures in the Tonal/Modal 
universe. The inversionally equivalence of the tonal 
Major scale and the Phrygian scale mode incurs 
in a semantic error regarding the relations of their 
grades in function: the Tonic/Final (finalis), and the 
Dominant/Tenor (repercussa) does not fit in the 
symmetric inversion (Perle, 1996, p. 5). 

however, the concept of symmetry in music should 
not be limited to scales and letters. Emmanuel 
Amiot wrote an article about the notion of 
symmetry in music analysis where he presents 
a sort of examples of ‘symétries de l’ensemble 
de notes considéré’ (representing only a small 
partition within the ‘théorie des groupes’), starting 
with Wagner’s motive of desire, continuing with 
Mozart’s Adagio from the D minor piano concerto, 
Bach’s subject of Wohltemperiertes Klavier I — G 
minor fugue, Chopin’s Ballade op.23, and Debussy’s 
Puerta del vino (Amiot, 1991).

The gradual dissolution of Functional Tonality at 
the end of the nineteenth century brought a new 
reality of symmetrical properties flourish. Extended 
Chromaticism gave rise to a semitone space of 
absolute symmetry with no relations in between 
the elements. It would be easily conceivable that 
symmetry became a necessity. Joseph hauer’s 
Tropes and Arnold Schoenberg’s dodecaphonic 
system uses a structural pitch space based on 
the (absolutely symmetrical) twelve-tone scale. 
Symmetrical processes on inversion, retrogrades 
and retrograde-inversions (observable in the 
matrix), are systematically used in compositional 
processes. Those symmetrical functions were 
extended by Anton Webern´s invariance under 
transformation [4], and by Alban Berg’s cyclic 
interval interpolation — as we will see in the next 
section. Additionally, olivier Messiaen deserves 
a special place in this symmetric musical world: 
on the one hand, the division of the octave in 
symmetrical segments generating his modes 
of limited transposition; on the other hand, his 
interest in rhythms from hindu and ancient Greek 
sources brought to his music an extensible use of 
non-retrogradable rhythms (palindromes).
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3 | george Perle ttt-twelVe-tone tonality

George Perle was an American composer, professor 
emeritus at the Aaron Copland School of Music and a 
recipient of the Pulitzer Prize for Music, thanks to his 
Twelve-tone system of composition based on cyclic 
intervals and symmetrical inversions. This structural 
method for composition started with the analytical 
work he has done with Alban Berg’s compositions. 
This system was later crystallized in what he called 
‘Twelve-Tone Tonality’ (Perle, 1996). Perle considers 
that the principle of “symmetry” present in his 
model is the key element that establishes a direct 
relationship with the Tonal System:

‘I can sum up my present understanding of the 
meaning of symmetry for twelve-tone music in a few 
words. I believe that it can serve as the foundational 
premise of a coherent and natural twelve-tone 
harmonic language, just as the triad does for the 
harmonic language of diatonic tonality; and just as 
the universality of the triad presents diatonic tonal 
music with a normative principle that defines the 
meaning of dissonance — a controlled departure 
from the triad, which remains the referential norm 
even when it is momentarily absent — so can 
analogous departures from symmetrical relations 
provide a basis for prolongational procedures in 
twelve-tone tonal music’ (Perle, 1996).

Schoenberg’s system is widely used in Universities 
and Music academies, both in the teaching process 
and in the compositional process. Although the TTT 
was developed almost at the same time, it is a fact 
that only a few are familiar with it — or even use it. This 
problem could be caused by the prime characteristic 
of this system: set lists capable of an almost endless 
possibility of combinations. 

Authors like Carrabré (1993), Foley (1999), and 
Rosenhaus (1995), proposed new approaches and 
extensions to Perle’s theory in order to make it 
more accessible and comprehensible. In fact the 
subject is far from being exhausted. A short list 
of researchers developed software related with 
Perle’s theory some years ago: James Carr (1995) 
developed an application that he called ‘12-tt 2.0’. 
This application was capable of generating an 
‘encyclopedia’ with lists of vectors and matrices; 
Gretchen Foley developed an application named 
‘T3RevEng’ directed to Aided Analysis; Dave 
headlam created a set of applications to matrix 
identification (Lansky, 2001); and Christopher 
Winders design an application that can slide a 
cyclic set over another in order to produce every 
possible vertical alignments (Foley, 2006). Those 

applications either, they do not exist or they were 
simply discontinued.

George Perle’s theory had its origin due to a 
misinterpretation on Schoenberg’s system: In the 
late thirties, he accessed to a reduction of the score 
of Alban Berg’s Wozzek where he distilled everything 
he could. he realized that starting with a set one 
could prepare a matrix. Then he assumed that any 
note in this matrix could be selected (note axis) 
and four neighbour notes (two horizontal and two 
vertical) established as members of the harmony. 
Soon he realized that the result was ambiguous, too 
inconstant and without any basis for systematization, 
because the amount of existing intervals in a set is 
multiplied by the number of harmonic possibilities in 
its realization. But Perle realized that certain series 
disclose a consistent pattern: Those series based on 
constant cycles of symmetrical intervals.

‘My first attempt at what I took to be twelve-tone 
composition was based on the following P and I 
row forms:

b c d f a a♭ g f# d# e b♭ c# (b

b b♭ c♭ f c# d d# e g f# c a (b

From these I derived a collection of adjacency 
relations by pairing three-note segments that shared 
the same pivotal pitch class, as in the following 
array, in which the horizontally stated segments are 
taken from P and the intersecting vertically stated 
segments from I:

f# f c# d d# a♭

b  c  d b♭  c#  b c  d  f f#  d#  e d#  e  b♭ d  f  a

a d d# e g c#

g e b♭ c b a

g  f#  d# a♭  g  f# a  a♭  g f  a  a♭ e  b♭  c# c#  b  c

c f# f b a♭ b♭

In effect, the distinction between retrograde-related 
row forms was eliminated and any note was free 
to move to either of its neighbours in either of two 
inversionally complementary forms’ (Perle, 1996, p. xi).

4 | Pwgl iMPleMentation

The PWGL application (Patch Work open GL) is 
an object-oriented platform that uses Common 
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fIgURE 1 | Front Panel of the Patch.
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Lisp operating as kernel on its background. Mikael 
Laurson’s research group in the Sibelius academy, 
helsinki, is constantly developing PWGL. The specific 
features of this software include a powerful and 
suitable list processing, adequate to manage series 
of cycles, symmetries, and sets.

4.1 ThE INPUT SECTIoN

The front window of the PWGL patch presents a 
pannel where the fundamentals of Perle’s theory 
are visible. It helps the understanding the basics 
for generating the cycles. The starting point is to 
select Perle’s terminology in the popup ‘menu-
box’ or a three-note set that defines the cyclic 
intervallic constant relation in the ‘Chord Editor’. 
The ‘menu-box’ contents the complete collection 
of non-equivalent dyadic cyclic sets as determine 
by Perle (Perle, 1996, p. 253) [5].

fIgURE 2 | Menu-box selection.

Evaluating all the boxes on the right of the ‘Cycle Set 
Generation’ will produce all the relative Inversionally 
Complementary Cycles.

As we can verify in Figure 1, the sum of the first 
two-notes of the series returns Sum 0 (based on 
the common-practice use of pitch-class values in 
Mod12 where C=0, C#=1, … B=11). The sum of all the 
second and third notes returns Sum 5. As explained 
by Perle ‘the pitch class relations between any 
pair of such ordered set is reducible to the pitch-
class relations between two representations of the 
semitonal scale’ (Perle, 1996, p. 7). Those sums are 
fixed in the synoptic p0p5.

Starting with a C-C dyad on the first serie, the cycles 
resultant continue chromatically with a B-C# dyad, 
and end with a F#-F#. Reaching the middle of the 

octave, the next resulting set would not be of non-
equivalence since the equivalence exists between 
G-F and F-G starting series.

4.2 vERTICALIzATIoN

The next step is the verticalization of the cycle 
constructed with each note of the serie as the axis-
note and its neighbours as the constant interval 
cycle. This constant intervallic structure is the core 
of his theory. As Perle explains:

‘Every tone appears always in the neighbourhood 
of two other tones in an unchanging combination 
which produces an intimate relationship most 
similar to the relationship of a third and a fifth to its 
root. […] only a very special type of set will generate 
consistent and coherent adjacency relations and thus 
function as a “logical and controllable” referential 
structure for twelve-tone harmony. The principle 
of verticalization provides no basis for a total and 
systematic control of the harmonic dimension when 
it is applied to the general Schoenbergian set, but 
it will do exactly this when applied to any type of 
cyclic set’ (Perle, 1996, p. 27).

fIgURE 3 | Axis verticalization.

4.3 INvERSIoNALLy RELATED SET FoRMS

The next step is the alignment of two cognate sets. 
Cognate sets are ‘inversionally related set forms that 
share a single series of dyads. Each of these may 
also be interpreted in terms of another alignment 
of the interval-7 cycles’ (Perle, 1996, p. 22). Perle 
referred to interval-7 only because it was the 
example used. Any interval cycle could be divided in 
the middle were it always starts inverting the cycle. 
For example, our interval-5 cycle is an inversion of 
interval-7 as could be observed in the Figure 4. Any 
inversion of an interval cycle results in a cognate 
relation set. Perle exemplifies:



66
CITAR JOURNAL

‘In the following series of set forms each member of 
the complex is preceded and followed by a cognate 
set form:

p0p7    i7i2    p2p9    i9i4    p4p11    i11i6    p6p1    i1i8   
p8p3    i3i10    p10p5    i5i0    (p0p7)’ (Perle 1996, 24).

In sum, any set form could be paired with any 
inversionally related set form in order to produce the 
twelve transpositions of a symmetrical tetrachord as 
could be observed in Figure 5.

4.4 AxIS-DyAD ALIGNMENT

Figure 5 presents two inversionally related sets, p0p5 
and i9i2, and the resulting axis alignment with the 
dyads forming tetrachords over a bass (axis). This 
would be the next step on this research-in-progress in 
way to allow the realization of any possibilities available 
regarding the interest of the music creator. It would 
simplify the time-consuming pre-compositional stage 
circumventing the tribulation of concatenation under 
lists of numbers (or notes), liberating the composer 
to decide and choose which material serves his/her 
interest better. And that is the real significance of 
Computer Aided Composition meaning.

5 | aPPlication in Practice

Figure 6 presents the opening of a song where 
some properties of Perle’s system are applied. This 
example remains focusing exclusively the harmonic 
context and will not concern with note-duplication 
and/or the ordering of the set represented in each 
axis-dyad chord of the system. The construction 
derives from the p0p5/i1i8 array during the eight 
first bars before a changing of array in bar nine [6]:

p0p5: 0 0 5 7 t 2 3 9 8 4 1 e 6 6 e 1 4 8 9 3 2 t 7 5 0 0
i1i8:   0 1 7 6 2 e 9 4 4 9 e 2 6 7 1 0 8 5 3 t t 3 5 8 0 1

The first bar, letter a, combines the three-note 
segments, t 7 5 / 1 7 6. The same axis-dyad chord 
gives us bars four and five. The second and third 
bars, letter b, represents a different alignment of the 
same array combining the three-note segments, 8 9 
3 / e 9 4. The same happens in bars seven and eight. 
In bar nine a new alignment occurs with segments e 6 
6 / 2 6 7. As can be disclosed, the sliding alignment is 
a priority need in the pre-compositional TTT system. 
That kind of procedure is a constant need in order to 
explore the array’s qualities. The PWGL library must 
include such a feature while revealing more easily the 
3+3 segments in visual music notation.

Bar nine presents a different interval set combination, 
in this case the interval-6 and interval-1, but this 
matter is not in the scope of this research (see Perle 
1996, 67-70). The modulatory properties of the tonal 
TTT system will be discussed on the next occasion.

6 | concluSionS

Perle’s theory still presents a sparkling freshness 
nowadays due to his harmonic solutions concerning 
Twelve-tone music. The implementation of his 
system in PWGL reveals fruitful assisting the pre-
composition stage. The time-consuming difference 
between handwriting approach and PWGL process 
will surely increase with subsequent improvements 
on this research subject. A few musical works were 
being aided with these patches, and analytical 
conclusions should be present in future articles. 
Still, an expansion on Perle’s theoretical system 
towards a new pre-compositional model, suggests 
a comparative analysis with other relevant 12-tone 

fIgURE 4 | Cognate Set. fIgURE 5 | Axis-Dyad Chord Alignment.



67
CITAR JOURNAL

structural organization theories. The articulation 
between Perle’s model and the PWGL implementation 
is a clear objective, and the next step is to make it 
public. A PWGL specific library dedicated to this 
matter will be a subsequent stage of development 
and future research.
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endnoteS

[1] PWGL is the successor of PatchWork, a computer 
program conceived by Mikael Laurson during the 
late 1980s. PWGL is a Lisp-based visual computer-
assisted composition program and is currently 
being developed at Sibelius Academy. For a better 
knowledge about PWGL please visit: http://www2.
siba.fi/PWGL

[2] These reflections simply represents a particular 
situation lived within a small universe in a music 
college. It is not the intention of this research to study 
and measure the weight of Perle’s theory within the 
music practioners worldwide or localy.

[3] The precise notion of symmetry has several 
operational definitions and measurable. The 
symmetrical objects can be material (people, mole-
cules, bricks) or abstract structures (mathematical 
equations, series). Symmetry may be observed in 
geometric transformations like rotation, reflection 
and scaling; in space relations; in time measuring, 
in functional movements, in complex equations, 
in language, in abstract knowledge and in music. 
one can find applications of the concept in all those 
scientific fields, starting with geometry and biology, 
and finishing in the arts in general (Andreatta, 2003).

[4] Invariant formations are also the side effect of 
derived rows where a segment of a set remains 
similar or the same under transformation. These may 
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be used as “pivots” between set forms, sometimes 
used by Anton Webern and Arnold Schoenberg 
(Perle, 1991, pp. 91-93).

[5] The complete collection of dyadic cyclic sets 
could be accessed in Perle’s Appendix where he 
explains the meaning of equivalent sets. ‘Sets that 
share the same pair of tonic sums are equivalent 
to each other. […] Thus, the interval-1 set p0p1 is 
equivalent to i1i0, the set of the same tonic sums 
and the complementary interval, 11; the interval-2 set 
p0p2 is equivalent to the interval-10 set p2p0; the 
interval-3 set p0p3 is equivalent to the interval-9 set 
i3i0; etc (Perle, 1996, p. 253).

[6] Analytical tools are based on Perle and referential 
authors. Letters t and e designate respectably integer 
10 and 11 (Foley, 1999; Foley, 2006).
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aBStract

This paper highlights the art object nature as 
a theoretical anchor regarding contemporary 
virtual art, as well as traditional art practices, like 
painting. The analysis takes as a starting point the 
new immaterial status of the artistic object in the 
computer age. Despite the widespread prevalence 
in the analysis, our goal is to detach some key 
features as: meaning, intentionality and virtualization. 
These subjects prove to be related to each other 
and most of all, the link between intentionality and 
virtualization, brings forward the inconclusive nature 
of the art object and the decisive role of the spectator 
in the outcome of the creative process. Therefore, 
we acknowledge that the virtual fosters creativity, 
although remarking the lack of substance in some 
expressions of new media art. So, a final statement 
reassesses the importance of traditional practices, 
but now with the awareness of new media cultural 
logic, and its contribution to creation.

Keywords: Art Object; Virtualization; Intentionality; 
Digital Art; Meaning; Spectator; Traditional Practice

1 | introduction

Identifying the essence of the object created in 
the context of artistic activity is of considerable 
importance when attempting to develop a sustained 

artistic study. In this context it is important to clarify 
the methodological approach in order to understand 
the basic theme, as well as the recognition of some 
of its features. 

In this paper we choose to develop an analysis of 
the art object concept, which will focus on themes 
such as meaning, intentionality, and virtualization, 
that describes the object in question, suggests 
the direction of the most recent art, and focus the 
spotlight on the nature of the virtual. The object 
that characterizes the scope of art, is addressed 
not as a mere object, “seizable” linked to human 
scale, but as an entity with a translation in a scope 
or aesthetic dimension, capable of integrating the 
most diverse artistic productions, from a drawing, 
painting, performance art to the computer and 
virtual art. In the end, it is left open the need for 
a theory capable of accommodating not only the 
art that seeks to maximize innovative technological 
solutions, but also those returning to traditional 
techniques (e.g., painting). 

2 | the art oBject

one idea that inspires this paper is based on 
demonstrating that the traditional notion of artistic 
“work” or “object” loses much of its “raison d’être” 
with progressive enlargement of the typological 
phenomenology of the artwork, that leads to 
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the immateriality of the work converted into an 
electronic signal or into a space of connections and 
interfaces. This new framework requires a series 
of theoretical requalifications towards a wider 
aesthetic conception. Also, and paradoxically, it is 
considered that the reference to the work or art 
object is nominally maintained, that is, having in 
sight the methodological continuity of historical-
critical analysis. In addition, the “object” establishes 
a transverse path among disciplines (art object, 
technical object, scientific object...), which includes 
new technologies in art. Moreover, as Baudrillard 
said, “the object is a whole body actor” (Baudrillard, 
2001, p 13) , and thus able to integrate contradictions 
and lean forward an autonomy which identifies itself 
with the complexity of contemporary artistic sphere.
human society has as its main function the creation 
of objects, “objects of civilization” (Francastel, 1963) 
as is the concept of Pierre Francastel - “which are 
always made of detachable entities, recognizable 
and classifiable in series” (Francastel, 1998, p. 22). 
Thus, artists are characterized by creating art objects 
with specificity (they refer to man’s relationship 
with reality and are intended for contemplation and 
aesthetic pleasure), with characters shared with 
other human activities, and so the artists confirm 
their belonging to the community.

on another level we also invoke the contribution of 
the aesthetic theory of Jan Mukarovsky (forerunner 
of sociology and semiology of art) on the meaning of 
the artwork. The author has identified in the object 
of art an autonomous aesthetic sign consisting of a 
material artefact (a painted canvas, a copy of a book 
on paper) and an aesthetic object (what the different 
spectators see when they come in front of the 
painting or read the pages of the book, and that can 
be found in the consciousness of the community). 
The value and significance of the art object is mainly 
due to the fact that the aesthetic object distinguishes 
itself by its variability. The argument stands mainly in 
the sociological domain, as discussed below.

3 | Meaning

An art object has its own meaning of an aesthetic 
nature, that stands for its individuality, and results from 
the works reception, that is, the mental reproductions 
made by the spectator and the impact on him of these 
images. These mental reproductions vary according to 
the epoch and the social context of the experience. As 
Murakovsy says: “the same work of art is not actually 
a constant magnitude: in each shift in time, space 
or social environment , it also changes the current 
artistic tradition, through which prism the work is 
captured; as a result of these shifts also changes the 

aesthetic object in the consciousness of members of 
a given community which corresponds to the artefact 
material, the object created by the artist. Even when 
a work is positively evaluated in two different and far 
apart epochs, the object of evaluation is an aesthetic 
object always different and, therefore in a sense, is a 
different work.“ (Murakovsky, 1988, p. 64).

From these texts precursors of Czech structuralism 
(Murakovsky) and others who contributed to the 
birth of reception theory, sociologist Anna Lisa 
Tota underlines the importance of this concept of 
“aesthetic object”, which is translated into complex 
mental images that different receptors prepare 
before the same material object that remain 
unchanged in time. The author reinforces the 
importance of the role of the reception experience 
which becomes a constituent part of the artistic 
event, concluding that “the work of art is conceived 
as an act produced in the intersection between the 
vector of meanings, inscribed in the author’s own 
work, and the actual experience of enjoyment of a 
social actor that determines the meanings likely to be 
updated” (Tota, 2000, p. 43). In this sense, it is the 
receiver that retains the significance of the art object 
completing the work. It is precisely because it is the 
viewer that closes the loop, that we can stress the 
“unfinished” character of an art object. The work is 
completed successively in a multiplicity of moments, 
as many times as the viewers who have contact with 
it. however, despite this “conclusion” or meaning 
update of the work by the viewer (whom at least at 
the interpretation level becomes a co-producer of 
the work itself), the work always remains unfinished 
and open to future interpretations. According to 
this reasoning, the activity that gives meaning to 
the art object is made by the real viewer, albeit in 
part guided by the work in question. In short, as 
suggested by Anna Lisa Tota, the art object can 
always be defined “not as a set of cultural products 
in themselves, but as this same set at the time of 
enjoyment.” (Tota, 2000, p. 33).

Finally, we allude to the notion of aesthetic meaning 
with semiological traits developed by Mukarovsky. 
Formed by the readings of Saussure and Peirce 
in this field, Mukarovsky seeks to distinguish the 
aesthetic sign from the communicative sign. In 
fact, the art object “is a sign that must possess a 
supra-individual meaning” (Murakovsky, 1988, p. 
259), should appeal to everyone and not just to one 
individual. The author also distinguishes the artistic 
sign from the linguistic or communicative sign. As 
a matter of fact, communication, especially based 
on language (non-poetic), has an external purpose 
(to report an occurred fact, to express a feeling, to 
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cause a reaction in the listener). Communication is, 
as such instrumental and tends toward an external 
purpose, beyond the means of transmission (a word, 
an informative sketch, etc...). The artistic sign, in 
turn, is not a communication, and does not tend to 
anything outside itself, at least in what defines it as 
art: it has, so to speak, a purpose in itself.

“The artistic sign, unlike the communicative sign, is 
not “submissive”, i.e., is not an instrument. It does not 
establish a comprehension between people in what 
concerns things — although these are represented 
in the work — but as a determined attitude towards 
things, a certain attitude of man towards all the 
reality that surrounds him, that is, not only towards 
all the reality that the work describes. But the work 
does not communicate that attitude — as a result the 
very artistic “content” cannot be expressed in words 
— but evokes directly the receiver.”(ibid.)

This is the attitude in which we must recognize the 
“meaning” of the work, in other words, a certain 
intrinsic sense that is only objectively obtained with 
the collaboration of the spectator from his own 
relation to reality. As Mukarovsky suggests, the sense 
of the art object, although rooted in the receiver’s 
attitude, does not depend on the free will of the 
spectator, but depends on the fact that the work, by 
its means and constitution, calls his attention, focusing 
it on its internal organization. We can still add that 
when contemplating the work the receiver intuits 
a personality or a subject in the characteristics of 
the object, and that the aesthetic sign also emerges 
through this mediation operated by the work between 
these two poles, receptor-author. The creator subject 
intuited in the art object, is not external to the work, 
he is part of it and is recognizable indirectly in certain 
elements of the work. It is the determined action 
of the artist, which gives the subject a particular 
configuration and orientation, suggesting that it has 
been made with a purpose or intent. The significance 
of the art object is therefore dependent on the 
intentions of the artist who conceives it.

4 | intentionality

The fact that we feel an art object as “made”, is 
clearly visible in a particular orientation of its shapes. 
The intentional character of the object, which also 
refers to a particular direction, which attended its 
creation, distinguishes it from an object of nature 
which has no intentionality and whose composition 
is casual. To clarify, it is also important to make the 
distinction between products of human activity 
with different intentionality (since it’s not just the 
art object that is based on an intention). That is, 

on the one hand we distinguish a group of objects 
with a specific external objective, the instruments. 
on the other hand, art objects, which differ from 
the former due to fact that they have a purpose 
in themselves. In short, we face different kinds of 
intentional constitution: the instrument seems to 
have as purpose to “serve”, while the art object 
leads man to the adoption of a receiver ś attitude 
towards its presence. of course, there are many more 
distinctions to be made because the artistic object 
is intended for contemplation, while the technical 
and utilitarian object is directed toward functionality 
and its meaning is its use (aesthetic values are not 
discarded, but they came at most as an additional) 
- these categories have been largely described by 
M.Dufrenne and G. Simondon (Dufrenne, 2008). 
however it is essentially the distinction of the artistic 
property based on the intentionality that interests 
us here. Mukarovsky summarizes his relationship in 
a very clear statement t:

“The artwork differs from other products 
of human activity mainly because while 
intentionality converts these into things 
which are made to serve specific objectives, 
the artwork is transformed, by the same 
intentionality, into a sign not subjected to 
any external objective, but independent, 
and evocative, in man, of a certain attitude 
towards reality.“ (Murakovski, 1988, p. 259).

We know that the art object doesn’t emerge from 
a merely arbitrary action, but rather is based on 
intentions. It is clear that a work of art is the result 
of some kinds of intent or the result of a network of 
intentions designed by the artist in some stage of 
the creative process. Concerning this decisions, we 
may also accept other kind of intentions (political, 
religious), although, the aesthetic intention, must be a 
relevant one, which concerns the ability of the artwork 
to offer an aesthetic experience (Carrol, 2010, p. 188).

Moreover, the depth of the reasons for an artist to 
act determines the energy with which he commits 
himself to the creative act and the quality of his 
action. Even though the artistic process is largely 
intuitive, and owes much to spontaneity, it is of 
utmost importance to know the reason why the artist 
creates and what makes him act.

In this context several questions of an existential 
nature arise: Which are ultimately the artist’s 
intentions? Why, in the configuration of an object,  
is a particular choice or intervention is considered 
necessary? In general, when an artist is able to clarify 
and articulate his intentions it is more likely that he 
will develop a richer and more consistent work. We 



74
CITAR JOURNAL

also believe that clarifying the intent is quite different 
from pre-determining the artistic act. Above all, what 
is at stake is to discover what is really valued and 
the underlying causes of creation, free from any 
constraints. The opposite of this attitude, would 
be to impress the work of an intellectual intentions 
excess determining from the beginning its meaning. 
Indeed, oscar Wilde already emphasized, about 
the openness recognized in the work of art more 
than a century ago  (long before Umberto Eco), as 
it potentially raises completely different messages 
from the original intention (Wilde, 1993).

It must be understood that intentionality is not 
external to the indivisible act of creation. Pierre 
Francastel already called attention to this aspect, 
noting that “art objects are complex, ambivalent 
and are not be formed by parts” (Francastel, 1963, 
p. 147). The aesthetic meaning is not therefore a fact 
inferred from a value system previously made up, in 
which case these values would be placed outside 
the moment of creation.

Intentionality is not therefore an abstract attitude; 
moreover, if you look at the artist as well as an 
historical actor, we understand that his intentions are 
assisted by a context, and that the artistic tradition 
itself is present from the beginning in the creative 
process. The artist is faced  even if, unconsciously 
with an artistic heritage from the past. Murakovsky 
anticipates here too this condition of the artistic 
activity, summarizing as follows:

“By intending to create an art work, the author 
comes into contact with the valid conception 
of the art work and art in general, with the 
artistic processes valid in the present and in 
past, that is, with the ways as were and are 
managed the various elements of a work of 
art. “(Murakovsky, 1988, p. 288).

These assumptions are similar to the most recent 
method of Jerrold Levinson (1989) to identify the art 
object, which gained some acceptance. In Levinson’s 
perspective (historicism, intentional and indexical) 
what makes an object that is intended to be an art 
object capable of being validated as such, is the fact 
that he was intentionally tied to some kind of art of 
the past and to the corresponding appropriate ways 
to treat art. Levinson defines his perspective this way: 
“A work of art is one thing (one item, object or entity) 
that was seriously designed with the intention to be 
treated-as-work-of-art, i.e., treated in any of the ways 
according to which preexisting artworks are or have 
been correctly treated”(Levinson, 2009, p. 175). In turn, 
and understandably, Levinson suggests that the artist’s 
intention can be conscious or unconscious. When 

conscious, we have a relational intention, because 
it is explicitly assumed by the artist, a relationship 
with the way art works are and have been treated. 
When unconscious (intrinsic intention), the author 
can be making art directly intending that his object 
embody a series of treatments (approaches of plastic 
themes, shapes and attitudes) without having in mind 
the intention to invoke the art of the past, although 
it may be implicit in the shapes that he composes. 
Levinson’s proposal, despite its formalism, is quite 
open in terms of intentionality, not restricting the 
freedom in creation. As the author states, this thesis 
is “not committed to the idea that these producers 
should make these intentions explicit, nor does it imply 
that they should be aware of their existence or that 
their relationship with prior art should be something 
evident to them.”(Levinson, 2009, p. 192). 

Despite a certain historicist conservatism, this method 
goes in a direction which we also contemplate, or 
would like to develop: the art object is the result of 
an action that ranges from the unconsciousness of a 
spontaneous plunge and a conscious decision.

Artistic practice thus requires an essential sense of 
direction, but from an open perspective. It is necessary 
to organize ideas and from this base proceed in search 
of meaning, through action. This requires courage 
and devotion because nothing is guaranteed, since 
creation is usually done from imbalance. Concerning 
the action and artistic creation in an unpredictable 
world, the acclaimed theater director Anne Bogart 
favours the perspective here promoted which assigns 
a determining and liberating value to intention in 
art, “Art happens in the midst of a flight. It does not 
happen from a state of balance”(Bogart, 2010, p. 39). 
The author emphasizes the importance of action and 
uses the image of a jump, in the sense that the artist’s 
devotion to the adventure of creation is comparable 
to a jump for a flight with no success guarantees. 
“The leap in itself is an unconscious act of faith, 
made possible by the consciousness of intention. Art 
happens when you intend it to happen. It happens 
when you leap with intention (...) The act is the point, 
more so now than ever. “(Ibid).

Finally, if intentionality is directly linked to action, 
namely to the artist as an agent, the truth is that it is 
often privileged as inscribed in the art object. In this 
sense, there may be some doubt about the entity that 
we are referring to when we speak about intentionality 
in the scope of art. Basically, we can understand that 
it applies both to the artist and to his work. or as M. 
Baxandall suggested, to talk about the intention of an 
art object “is not narrating psychological events, but 
describe the relationship of painting [or object] with 
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the circumstances, assuming that the author acted 
intentionally” (Baxandall, 1985, p. 72). At first, it is 
actually the artist who confers intentionality to the art 
object, but that is also relative, as from the moment 
the work is finished (or completed the process of 
intervention by the artist) it gains autonomy and a life 
of its own, carrying with it the inscribed intentionality 
conferred by the author, or by the receiver who 
apprehends it. This spectator can also apprehend it 
differently from the original intention, thus updating 
the meaning of the work, while taking part in its 
construction over the framework already established. 
It is this cooperation of the spectator in the creation 
process that is further developed by the virtualization 
operated by new media art. 

5 | Virtualization

The subject of the virtualization performed by art is 
the point of arrival of this approach in the domain 
of the nature of the art object. In the contemporary 
world, new technologies and data processing are 
establishing unprecedented relationships with art. 
Now, its the virtual arts (interactive art, net-art, art 
immersive environments or new hyperreal images) 
to continue the progressive enlargement of the 
typology of the art object, already mentioned at the 
beginning of this text. In fact, as stated by oliver Grau, 
the concept of “work”, in processual or virtual, art 
tends to disappear as a single object. “Any concept 
of a work that seeks to give an idea an existential 
form for a definite period of time in space diverges 
categorically from the ontological appearance of 
a work of virtual reality. These ephemeral image 
spaces, which change within fractions of a second, 
achieve the effect of existing only through a series 
of computations in real time, 15 to 30 per second” 
(Grau, 2003, p. 205). The tendency of virtual art 
to immateriality is further underlined by the author, 
since “The immateriality of the work is a prerequisite 
for the highest possible degree of variability and 
the basis for interaction”. We verify now that the 
material component of the art object, until recently 
considered one of the least variable references 
of the works (despite the invectives of the artistic 
avant-garde, such as, action art and performance 
from the 50s and 60s), became  atomized. Indeed, 
by computation, and in what concerns images, 
materiality is limited to the individual pixel. As 
Bragança de Miranda recognizes, concerning the 
new aesthetic device, “the immaterialisation of the 
object and of the work begins with the machine, 
which afterwards creates a space where everything 
can be connected” (Miranda, 2007, p. 122). In this 
authors point of view, after the immaterialisation of 
the work through the technological apparatus, the 

aim is to meet and internalize all the relations of the 
new aesthetic object (or device). In this new phase, 
the material of the work in the classical sense, gives 
rise to a space of connections, in which variations may 
participate in the field of interactivity. This important 
moment of transition through the virtualization 
of the art object, the possible conversion into an 
interactive space, or the ontological dismissal of the 
work with the passage to the immaterial, is present 
in the analysis of other authors that focus on the 
technologies of the virtual. In this sense, Lev Manovich 
speaks of the passage “from the object to signal” in 
the context of new media, in which he specifies the 
effects of electronics and computation in art. For 
Manovich the subject of old times material, becomes 
“soft” (software), in the sense it can be expressed 
numerically, and modified in multiple dimensions 
— a feature of “new media objects”. Indeed, by 
“contrast to the material object, the electronic signal 
is essentially mutable”(Manovich, 2001, p. 133). In this 
perspective, the permanent mark the artist imprints 
on the material of the traditional art object, contrasts 
with the signal that can be modified in real time. If 
the change had already taken place with electronic 
media, the truth is that, as Manovich acknowledges, it 
appears now radicalized with digital computing: the 
object can now be modified, in the whole or its parts, 
all at once, by software based on certain algorithms. 
virtualization in art is not limited to the most obvious 
process of immaterialisation of the object, launched 
by technology and computer media. In fact, more 
than an atomization of the material, the virtual is 
characterized by a change of identity.

Pierre Levy in his “guide” on the virtual reinforces 
this notion of heterogenesis, operated by the virtual, 
which is also a process of acceptance of otherness 
(Levy, 2001). virtualization refers to a change in 
course, a “becoming-other” of the entity in question, 
a becoming. Also it is directly involved in art that 
operates “the most virtualizing of the activities.” 
The virtual fosters creativity, in that it favours the 
transformation movements characteristic of the 
creation process and the genesis of the art object. 
Artistic creation does not happen in a place of stable 
reference, and often becomes an evasion from a 
place, a leap into the unknown, a deterritorialization. 
Inspiring much theory in this field, Gilles Deleuze 
also made attempts to approach conceptually the 
new virtual object. Resembling various concepts 
in his work,  we may refer briefly to the “objectile”, 
described in a work about Leibniz and the baroque 
: “As Bernard Cache has demonstrated, this is a very 
modern conception of the technological object (…).
The new status of the object no longer refers its 
condition to a spatial mold — in other words, to a 
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relation of form-matter but to a temporal modulation 
that implies as much the beginnings of a continuous 
variation of matter as continuous development in 
form.” (Deleuze, 1993, p. 19).

virtualization, being an event, reinforces the 
inconclusive nature of the art object, in which is 
always possible to recognize a force, or some kind of 
power. The subject can therefore be understood as 
a problematic field, which, ultimately, the spectator 
can upgrade. That’s why in a certain way, the art 
object aims to an otherness that takes place in the 
encounter with the spectator, who complements and 
extends the author’s creative process. This model, 
which is a cooperation author-receiver, can also be 
understood as a dynamic interaction between both 
of them mediated by the art object, as mentioned in 
another context by Bragança de Miranda. Although 
the interactive issue is linked to the virtual, it would 
require some theoretical approach in itself, which is 
not to be accomplished in this paper.

Nevertheless, concepts such as “variability” or “com-
binatory”, pervades both virtual and interactive 
realms, which José Augusto Mourão reinforces in 
the context of the new world of hypermedia: “the 
virtual object begins by being defined as a system 
of relations”, and adds that this “can be defined as 
any object by its attributes but is independent and 
relies on a device of determinations that is also likely 
to change in the framework of its own combinatory” 
(Mourão, 2001, p. 49). After all, this system develops  
multiple kinds of connections in the virtual realm, 
which requires a transformation process to be 
accomplished by interactivity. Although it is the 
creator that establishes the system, through the 
parameterization of an idea (algorithm). It is the user 
who enacts the artwork, and extracts meaning from 
the interactive object, bringing it to life. 

This combinatory, articulated directly by man or 
controlled by a computer model, emphasizes the 
artificial nature of the art object, which in the virtual 
space, not real and simulated, finds one of its ultimate 
expressions.

here, the paradigm of hyper-reality of Baudrillard, 
also fits this last expression of the art object, 
converted to an interactive system that is essentially 
operational. But the dubious nature of this art 
object that enacts a lacking substance, and that 
constitutes a simulacra, stems, as Baudrillard 
suggests, from the “radical negation of the sign as 
value, and (...) the sign as reversion and suppression 
of all reference” (Baudrillard, 1991, p. 13) (it actually 
ceases to exist to establish signic equivalence). 

The abolition of signification that marks this “aes-
thetics of disappearance”, the fading of the real, 
which Baudrillard shares with virilio (despite of 
the broader skepticism of the latter on its effects) 
is certainly a complex issue with its dangers. on 
the origin of this model, in which the difference 
between copy and reality ceases to exist, is quite 
possibly an excessive appreciation of Nietzschean 
relativism by the French post-structuralist theory. If 
the theories of art formulated on this basis, appear 
to serve presently the new virtual art, the truth is 
that they may fail in regard to embrace the artistic 
phenomenon as a whole — much of technologically 
advanced art results often spiritually impoverished, 
without exploring effectively the new issues at stake. 
Under that circumstance it could be of interest the 
adoption of a model that welcomes very different 
practices, and resolve with equal dignity of expressive 
possibilities, traditional methodologies and very 
advanced methodologies, such as the virtual. The 
return to traditional techniques such as painting, with 
the awareness of the cultural logic of new media, 
would not be in this sense an “anachronistic” or 
marginal behaviour, in fact, it can be stated as the 
vehicle for a new direction.

6 | concluSion

The need to inform various approaches in art practice, 
in an era in which technology seems, sometimes, to 
override aesthetic concerns, demanded to clarify the 
nature of the artistic object. Taking as key features, 
meaning, intentionality and virtualization, we found 
a theoretical basis that hopefully may go beyond 
research concerns, becoming also an asset in art 
practice, in this age of digital computing.

After this analysis, we again emphasize that the 
issue of interactivity in art, requires an analysis in 
itself, though in fact, as we acknowledge, it is already 
implicated in virtualization. So, although interactivity 
is defined by factors such as virtualization (besides, 
variability, permeability and contingency (Gianetti, 
2012, p. 180), we may consider that virtualization is 
broader, and many expressions of digital art, don’t 
necessarily imply interactivity. 

Finally, we are also aware of the difficulties of our 
approach, of an enlarged theory, which is aimed both 
at art using new media, and at traditional practices. 
But although we agree that more specific approaches 
are welcome, we consider that analysis with a broader 
extent, like ours, should not present partial visions as 
an outcome, because that would restrain the aesthetic 
experience. In this sense, we do not consider that 
technology by itself, guarantees meaningful artistic 
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creation, so we reject that “the new aesthetic object 
in interactive art, should be appointed as technology 
aesthetics” (yoon; Kim, 2006, p. 126).

In fact, If artistic  creation  should  not be separated 
from technological  means and the new challenges  
it creates, but  this  doesn’t  imply  that technology  
must replace  the meaning  which  the artwork 
should deploy, the intention that mobilizes it and 
the empowerment that virtualization brings forward.
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aBStract

The orthodox view of the computer as a medium or 
medium of media (ie. “new media”) is perfectly justified 
in colloquial discussions, but is hardly evident as an 
objective fact. This does not imply that computers 
are employed in the making of art, rather we are 
investigating a means of initiating the occurrence of 
an artistic experience for the audience, with whatever 
tools are convenient, in this case computers. We 
leverage the feature that logical syllogisms can be 
articulated such as to create systems that act as 
catalysts for Constructivist learning to take place within 
the individual minds of audience members. These 
concrete, but unobservable synaptic adjustments are 
subsequently displayed via unpredicted idiosyncratic 
behaviours. In short, whether or not a computer can 
choreograph a dance, we describe how automated 
machines can coerce humans to dance. In doing so, 
we uncover mysteries as to the ubiquity and influence 
of art on our species.

Keywords: Art-ness; Cognition; Development; 
Interactivity; Modelling; Tool-use; Perception

1 | introduction

An orthodox view regarding computer art that 
considers the machine to be medium, namely “new 
media” is perfectly justified as a matter of faith.  

however, when we embark on investigations into 
the details of cognition, we can no longer make 
assumptions about the existence and role of art and 
aesthetics in communication. This is one of several 
problems in Semir zeki’s theory of neuroaesthetics 
(1999), but is also rooted in much of web art (Greene, 
2004) and the more technical examples of bio-art 
(described in Shasha & Lazere, 2010). Because art 
is so deeply entrenched in culture, this distillation 
is much more difficult in practice than it sounds in 
theory, particularly for those of us who are rather 
invested in time and effort in an art-centric culture. 
Throughout recent history, and easily before that, 
though relevant records prior to the nineteenth 
century that are mostly unavailable to historians, the 
public has continually viewed unprecedented feats 
by novel technologies as having a magical mystique 
that promises to defy physical limitations (Marvin, 
1988; Nadis, 2005). Nonetheless, we need to, at least 
temporarily, avoid the idea of media, as it assumes 
art-ness in ways we aim to clarify.  It is only incidental 
that many artists use the computer, directly (eg. on 
the screen), or indirectly (eg. printed), as a medium 
for exhibiting art, the topic under investigation.

The computer was originally designed by and for 
mathematicians, to aid in performing faster, more 
complex calculations with greater consistency 
than humans could accomplish. For instance 
coordinating remote radar signals from around the 
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US (Waldrop, 2001, p. 101). Combining this utility 
with graphics has proven particularly useful for 
displaying multi-dimensional information, such as 
in weather forecasting.

Though many may justifiably insist that the 
computer can also be used as a medium of self-
expression, this is ultimately a matter of faith. 
Not that it is less valid as such, but this belief is 
not available as a premise to us for the purposes 
this discussion. Generally we might invoke Kurt 
Gödel’s Incompleteness theorem (1962), that the 
vocabulary of art is insufficient in isolation to explain 
art. however, we must be cautious, as it is easy 
to apply his notion too broadly, as he referred to 
mathematic postulates and not to reasoning.

If taken as fact, the nature of art becomes a circular 
argument, where art is an inherent property in 
artefacts, because artefacts are evidence of art. So 
long as art-ness is regarded not treated as conclusive, 
such a paradox is rendered inconsequential.

Nonetheless, computers are employed in this 
discussion, not as media implicating matters of faith, 
but merely as flexible calculating devices.

The term “self-expression” is problematic. A similar 
problem has plagued linguistics in recent decades.  
There is no possibility of an ideally executed 
expression that is inherently interpreted “correctly.” 
A listener, including one who does not share the 
language as spoken, must be accounted for as much 
as the speaker. There is no universal self-expression 
that can be distinguished from say, a seizure, 
without the implicit cooperation of another self, 
with shared cultural influences. Furthermore, these 
influences are highly arbitrary and highly variable, 
such that sharing must also depend on mutual 
agreement between selves. how might the artist 
convince others, who are not already previously 
prone to accept expressions from within a chosen 
culture, that the object is somehow expressive and 
not exclusively a product of accidental forces?

It behooves us at this point to set aside more recent 
examples of computer art. Generative works may 
indeed qualify as art, but before citing these more 
complicated cases, we first must investigate what 
constitutes art, not as an intellectual exercise, but 
and how it might serve some neurological and/or 
evolutionary function (as considered in Bjorklund & 
Pellegrini, 2002; Deacon, 1997). Despite the recent 
history of computer uses by artists and others, 
which perhaps might be seen as the complexity 
concealed by this metaphorical rock, we propose 

a means of utilizing code as a lever to assist in 
overturning conceptual rocks.

Before considering what/how computers are capable 
of (ie. recursion, quantitative measures of topology), 
no doubt anxiously anticipated topics for many 
readers, we need to first reconsider what we might 
learn from our own devout faith in precision itself, 
in order to render our tools relevant in a particular 
cognitive arena, as catalysts of experiences we will 
identify as Behavioural Art.

2 | BehaVioural art

To begin, we might say that Behavioural Art (BA) 
is similar to Performance Art, but rather than 
enacted on the stage, it is enacted within the 
audience members’ minds. In BA, the artwork 
is not an object, nor happens on the screen 
(ultimately, also understood as an object), but 
the ongoing conversation process between the 
experience within an audience member’s mind and 
the inanimate system (Wright, 2010). This system 
may include a computer as a convenient means of 
designing complex nested conditionals. In BA, these 
mazes of if-then statements are hardly intended 
to synthesize intelligent behaviours. They merely 
provide the initial cues that we humans interpret as 
a potential “message” worth our further attention.

BA is hardly exclusive to computers. With Reversible 
Destiny/We Have Decided Not to Die (1997) Arikawa 
and Gins created painted canvases that implied 
both board games and logical puzzles, inviting the 
viewer to “play” with these pieces. however, by 
using the medium in expected ways (eg. paint), the 
artist often inadvertently sets a strict limit to the 
level of interactivity (Wright, 2012). Duane hanson’s 
Museum Guard (1976) may also qualify. This figurative 
sculpture is so realistic, that often gallery visitors ask 
it questions. Though realism is hardly important in 
BA, there occurs a key exchange.  The person speaks, 
then waits. No reply is forthcoming. The audience 
member is actively engaged, if only privately in the 
mind, awaiting the response. A subsequent behaviour 
occurs when the person must then solve the problem 
of why the guard does not react.

Marcel Duchamp’s Fountain (1912), though an 
extremely influential piece for visual Art, works in 
the opposite way as hanson’s. Whether this was 
an authentic readymade or not (Danto 2000), his 
observations about the culture of a historical art-
world he was a part of are just as valid. By transforming 
the fixture into a symbol, it hardly matters now what 
life was like for that original fixture. The symbol is 
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the same, referring to a role of such fixtures within 
a particular culture. “Elevating” a urinal at the lower 
end of the social totem pole of man-made stuff to a 
precious work of art in gallery setting, Duchamp is 
essentially saying “this looks like something banal, 
but it is far more important. So resist the urge to 
pee on it!” Reinforced by the gallery presentation, 
the message is “you may be tempted to interact, 
but that would be inappropriate.” We are invited to 
imagine using the urinal to go to the bathroom, but 
are expected not to act on it.

Similarly, at the Exploratorium science museum in 
San Francisco there is a drinking fountain which looks 
like a toilet (oppenheimer, 1976). There is nothing 
unsanitary about it, and is easily accessible to visitors.  
In this way, it has the opposite effect as Duchamp’s 
piece, by inviting the audience to physically engage 
despite their conceptual urges not to.

Call-and-response in Gospel music is an extremely 
interesting means of interaction in music. But once 
the audience responds, it is unlikely that the caller will 
alter the planned next line of the song. Though digital 
technology is hardly required for BA, to achieve 
the level of interaction sufficient for gross motor 
coordination, in order that Piagetian investigation/
exploration can occur, this degree of responsiveness 
is rather convenient to accomplish via computer 
programming. Without coded instructions, namely 
complex nests of conditionals, neither digital media, 
nor electronics are sufficient in this respect.

Finally, we consider a dance performance by Chunky 
Move called Mortal Engine (2008). In it, the dancers 
wearing black spandex body suits are monitored by a 
camera. The computer performs minimal processing 
to this data before sending it on to the display. In 
this case, the display is a projector, which was aimed 
onto the stage and the dancers themselves. Thus, the 
animation appeared to the audience as a very clever 
shadow. The interaction between the dancers and the 
computer is certainly much deeper than say a light 
switch or list of a few menu options.  But the BA-esque 
aspect of this piece lies with the audience. observers 
presented with distinct, independent stimuli were 
prompted to mentally see the synchronization of the 
dancer and the shadow as somehow unified, and 
further interpret meanings from their interplay.

3 | a hiStory of a PerSPectiVe

Given only consistently verified physical laws, 
thus disqualifying the notion that art-ness could 
be considered as an extrinsic property, how 
might communication between organic minds be 

accomplished? Consider William James famous 
notion of “psychic pressures,” that impulses are the 
embodiment of strategies employed by the brain 
to relieve internal, somewhat mechanical, conflicts 
(James, 1892). Behaviours, desirable or not, are thus 
by products of psychological needs.

We might now describe art-ness as a common 
result of a species-specific ability, rather than as a 
feature of some remote object. This object might 
be an event on the computer screen, broadcast 
from speakers, shared amongst nodes of a network, 
and so on, but it remains an event that is treated 
conceptually as a thing, tangible or not. Rather than 
a task in detection, perception becomes a task 
in distinguishing amongst the chaos of sensory 
impulses, that constitute our models of culturally 
defined environments (Wright, 2013). If art is 
anything, it is this projective system.

Not without important caveats, computers offer 
the unprecedented possibility of eliminating non-
objective data in calculation. however, this is not 
true of humans determining (a) which aspects 
of the results are relevant, and (b) what the 
output of the computer signifies.  Independently, 
without the aid of attention to ‘curate’ the data 
(Chang, 2002; Schmeichal & Baumeister, 2010), 
the computer remains fundamentally incapable 
of demonstrating this ability. This limitation was 
an important insight Alan Turing described as 
the halting problem (Koch & Tomoni, 2011; Turing, 
1939). While at first this may seem disheartening, 
that objectivity is an impossible ideal the moment 
that the data reaches human apprehension, it 
does open up a more practical, approach to man-
computer symbiosis (Licklider, 1960; Waldrop, 
2001; Weiner, 1950). J.C.R Licklider foresaw a 
prosthetic strategy whereby calculation and 
subjectivity could be integrated, neither the 
machine nor human components of which need 
be expected to accomplish both approaches.

3.1 CoNSTRUCTIvISM

In the Piagetian model of cognitive development, 
the child who constructs (as in Constructivism) 
a strategy necessarily involving gross motor 
coordination say, to overturn a rock, in order to 
view the complex life thereby revealed. The child 
learns not only by passive observation, but more 
importantly for us here, by determining a course of 
action that will result in revelation.

For readers less familiar with the debate between 
Constructivism and Platonism (an introduction to 
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this debate occurs in Changeux & Connes, 1995), we 
must first provide a brief frame for this epistemological 
argument. The issue of what constitutes an objective 
reality or if it even exists is not actually our concern here, 
but the issue that there is such a debate, often invoking 
passionate tenacity, is. In some cases, particularly the 
‘hard sciences,’ this debate is ignored stubbornly. It is 
immediately disposed of, as if any discussion regarding 
alternatives to that believer’s root premises about 
belief itself is irrelevant, a waste of time, and serves no 
purpose in furthering scientific inquiry.  While this is all 
somewhat true, this reaction also helps us to explain 
the precise limits of human cognition.

Initially, this line of reasoning begins from the 
(inexplicitly assumed) premise that we are entering 
such a debate, that our objection is philosophical.  
Thus, we might safely conclude any such mention is 
irrelevant before we even begin! however, we take an 
alternative approach and begin by asking specifically: 
why might we insist on believing that more precision 
is synonymous with greater accuracy? Furthermore, 
what we are asking is why we might assume (a) 
that these questions, though perhaps not worth 
considering, do have an answer, (b) that the answer 
is either yes or no, (c) that the answer is determined 
according to some inaccessible ultimate perspective, 
that is somehow not a matter of religious belief and 
(d) we are fairly certain that the answer is obvious, 
that precision is a quantifiable gradation leading to 
objective truth. Before slipping into the quagmire of 
philosophical supposition, an endless meandering 
endeavour, we wish to return to biology and cognition 
(which will eventually lead us to computer art).

By — even temporarily — adopting an approach 
where Constructivism (Piaget, 1971), more precisely 
radical Constructivism as discussed by Ernst von 
Glaserfeld (1995), we have a theoretical description 
of how ideas could be assembled by bootstrapping 
and inherently customized for profoundly personal 
use (Gardner, 1983).

3.2 qUALIA

our experience of colour is fundamentally different 
than mechanical representations of images. one 
difference is that, while for machines colours are 
represented by absolute values, human perception is 
profoundly relative to context (Albers, 1964; Gregory, 
1966). An ideological fallacy in this respect is 
assumed within research on technological means of 
modality inspired sensation (for instance Rumelhart 
& zipster, 1985). human perception makes it difficult 
to appreciate that colour does not exist in the 
world outside of our minds. We might intellectually 

appreciate that flowers evolved to be colourful in 
order to attract bees, which have co-evolved to 
detect colour (Dennett, 1991; herrero, 2005). But the 
fact that we cannot verify that these colours appear 
to bees as to ourselves, is hardly cause to question 
if the flowers truly get pollinated.

Mathematics has worked well for us, and will certainly 
continue to be a useful strategy. We only wish to 
point out that one-ness, two-ness, and so on, are 
not an a priori givens. As far as we can possibly 
determine, these are akin to other qualia and/or 
emotion (hohenberger, 2011), applied for the sake 
of enabling human cognition (Baars & Gage, 2010; 
LeDoux, 2002; Tooby & Cosmides, 2008).

We tend to view art as a ‘celebration’ of qualia 
and/or emotion, not that aesthetes necessarily 
favour attractive artwork, perhaps celebrating our 
“advanced” cognitive abilities. one way to interpret 
this is that other organisms are less cognitively 
‘powerful’ than humans. Another interpretation, 
however, requiring far fewer assumptions, is that 
this symbol system is custom-created to the 
specifications of the host organisms. Upon deducing 
that some immediate problem faced can be solved 
with communication, and further that qualia is a 
rather convenient medium at human’s disposal, we 
reinforce a species-centric, arbitrary association.

Sarah Shettleworth (1998) makes a complimentary 
point about nonhuman animals, that whatever their 
behavioural and motor abilities, these cognitive 
abilities only tend to be idiosyncratic strategies the 
organism uses given its own embodied resources, 
rather than any reflection of the degree of that 
organism’s comprehension of the environment.  
There is no ideal vantage point from which to observe 
the universe. It must be taken as a premise on faith, 
that a world beyond the mind exists — roughly in the 
way humans describe it. This leaves functionalists 
in a quandary. If we learn imperfect instances of 
these idealized notions, how can we learn if these 
cannot be real? Jerome Feldman suggests a process 
by which the brain might construct networks 
exclusively via gradually accumulating metaphorical 
understandings (2008).

According to Piaget’s famous approach… it 
entails the accommodation of those schemata 
that aren’t able to assimilate a current 
information, that is: adaptation is required 
if a schema faces a serious problem. Those 
schemata and structures that cannot adapt will 
become “extinct”.  In other words: adaptation 
is a theory of selection and evolution — also 
during ontogeny.  (Greve, 2013)
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By adopting a Constructivist perspective, we reject 
the need to maintain the untenable assumption of 
objectivity.  optimization, implemented as game 
theory (pioneered by von Neumann & Morgenstern, 
1944; since integral to programming design as in 
horzzyk & Tadeusiewicz, 2005), and designed 
modularity (Izhikevich, 2007; but see also Newcombe 
et al. 2009) become artefacts of human behaviour.  
however, in his overview of neural networking, 
olaf Sporns states that “Nervous Systems do not 
converge onto a final stable pattern of optimal 
functionality, rather, their connectivity continues to 
be in flux throughout life.” (2011, p. 252)

3.3 NUMERoSITy

Particularly when considering the effects perception 
has on our interpretations of number (Dehaene 
& Changeux 1993; hubbard, et al. 2009), we are 
forced to consider the question: What aspect of 
our experience can we objectively determine is 
not yet another quale? of particular relevance to 
our discussion, estimation is not a less accurate 
version of precise counting, but that subtizing is 
a quale that is often performed in tandem to the 
cognitive activity counting, Kadosh and colleagues 
findings speculate that this provides an explanation 
regarding competing perceptive cues in the 
Stroop effect (2011).  ordinarily, this effect is seen 
in slowed response times when subjects must 
identify words, such as “red,” that are presented 
in, say, blue letters. The experiment suggests that 
a momentary hesitation is caused by a cognitive 
strategy for automatically resolving, though not 
always accurately, conflicts between two perceptive 
systems. Just as the automatic apprehension of 
colour can be over-ridden but not suppressed, so 
too an estimation quale is likely involuntary, but 
can be upstaged by another conscious intentional 
process. This appears consistent with:

Is brain-and-mind based mathematics all 
that mathematics is? or is there, as Platonists 
have suggested, a disembodied mathematics 
transcending all bodies and minds and 
structuring the universe — this universe and 
every possible universe?… The question of the 
existence of a Platonic mathematics cannot be 
addressed scientifically. At best, it can only be 
a matter of faith, much like faith in God. That is, 
Platonic mathematics, like God, cannot in itself 
be perceived or comprehended via the human 
body, and mind... The only mathematics 
that human beings know or can know is, 
therefore, mind-based mathematics, limited 
and structured by human brains and minds.  
(Lakoff & Núñez 2000, pp. 1 – 4)

What is actually meant when we ask whether an 
organism understands number (Schifter 2005; 
Sfard, 2008; vallortigara 2009). This single word 
“number” is used to refer to distinct cognitive skills.  
What we are questioning here is that there is no 
actual non-subjective evidence that these integers 
are not simply a subjective description like that 
of colour, which exists only in the imagination, 
triggered by hardly-understood anatomical 
mechanisms. Though we do not absolutely discount 
the possibility of counting numbers, we also do not 
see any hard evidence of them ‘out there’ beyond 
species-specific perception.

We mentioned previously the ability to re-perceive 
multiple quantities as groups, as in subtizing (Baars 
& Gage 2010; Lakoff & Núñez 2000). Though it 
would be difficult to verify experimentally, consistent 
evidence occurs indicating that humans can increase 
this limit with years of extensive training in specific 
domains.  Adults at the supermarket surely do not 
count every other customers’ items precisely to 
determine which register line will move the fastest.

The qualitative shift in effortful attention (Dietrich 
& Stoll, 2010; Searle, 2001) between subtizing and 
counting also indicates that this reflex applies 
more broadly to amounts than merely numbers. 
For example, we can consider the gradual learning 
progression in Western music from a non-musician 
primarily oblivious to the chords heard, the novice 
musician painstakingly determining such chord 
spelling with mixed success, and the master musician 
with years of experience who, upon hearing the 
pitches, apprehends the harmonic structure, with 
near-perfect accuracy and no intentional effort.  
other animals demonstrate varying abilities 
here (Pierce, 1999). For instance, pigeons show a 
remarkable ability to recognize quantities, though 
most mammals do not (Thompson & Contie, 1994).  
As adults, developed from infants, we do not 
replace our ability to estimate, but it appears that 
we sometimes enhance it.

In contrast, we also have an ability, that tends to 
require a bit of effortful attention, to use precise 
counting, which is generally only reliably testable in 
language-using subjects. Delving more deeply into 
why this should be so, involves thinking about the way 
brains construct conceptualisations from linguistic 
cues (Feldman 2008; Lakoff & Johnson 1980; Seyfarth 
1984; vygotsky 1986), which differs radically from 
language determining how we think about things, 
such as numbers. Learning does take place without 
language, for instance to ride a bicycle. But often 
learning can be aided by utilizing concepts we already 
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understand, in ways  that happen to recognize by their 
verbal role, namely embodied metaphor.

4 | digital forMalization

It often seems, even to scientists and engineers, 
as if the computer performs mathematics. The 
ambiguity (which is entirely subjective) is made 
clearer at the somewhat esoteric, absolute lowest 
level of the physical mechanics of the machine. The 
computer only accomplishes something like rote 
memorization. In education, a child may respond 
with the coincidentally correct number, parroted 
from a dictation exercise, but that child may have 
absolutely no idea how this answer was derived. Not 
unlike ELIzA’s original ability to pass Turing tests 
(Weizenbaum, 1966), this often fools traditional 
educators into believing the child has learned to 
solve the problem.

fIgURE 1 | This depicts our triadic relationship with computers.  

The computer has no sense of its own holism, its mechanical 

parts, or its own behaviour. As a middle, fairly optional, part of 

a three step process, the computer can only aspire to indirectly 

encourage the rudiments of meaning within cooperating 

human minds.

In this case, the computer processor executes a 
command, written in the form of binary code (this 
description closely summarizes Nisan & Schocken, 
2005, and curiously remains only common 
knowledge to members of rather select fields).

The binary commands of fixed-bit-length are not 
numbers per se but notations of signals. Each 
delineated range of digits tells the processor how 
to manipulate on/off settings in specified memory 
slots (essentially a transistor). In the long list of 
commands, each one is of the form “memory 
address of some source value — operator — operant 
— destination memory address.” Furthermore, each 
coded command is strictly independent of other 
lines. In moving segments of binary settings from 
memory slot to memory slot, the processor looks 

to the Arithmetic Logic Unit (ALU) to indicate which 
procedure to follow.

Moreover, the word “operations” is somewhat 
misleading, since these are only mathematical 
operations in the minds of the highest level 
programmers and engineers of the system, to the 
machine they are simply options of which mechanical 
steps to execute next. Similarly, if one got from 
say Kansas City to Tucson exclusively by following 
instructions “left,” “right”,” or “straight,” given one 
instruction at a time, we would not say the driver 
“knows” the way to get from one city to the other.  
The ALU does not perform mathematics, but uses 
a “look up table” of instructions to parrot with near-
perfect fidelity. Comparing each digit of the binary 
values from right to left, the ALU simply responds to 
the computer processor, where say 0101 translates 
to option number 5, with something like:

 If the digits are 0 and 0,

  return value 0.

 If the digits are 1 and 0,

  return value 1.

 If the digits are 0 and 1,

  return the value 1.

 If the digits are 1 and 1,

  return the value 0,

  carry 1 to next digit comparison.

lISTINg 1 | A rough approximation of the Arithmetic Logic Unit’s 

look-up table, showing the processor performs arithmetical 

operations not by learning the concept, but simply executing 

instructions by rote.

Boolean logic coincidentally can be notated using a 
fixed binary configuration of digits. “Every Boolean 
function no matter how complex, can be expressed 
using three Boolean operators only: And, or, and Not.” 
(Nisan & Schocken, 2005, p. 9) That a 0 tends to mean 
“false” and a 1 tends to mean true are entirely arbitrary, 
but by adopting this arbitrary scheme, we can further 
say a 0 tends to turn something off, while a 1 tends to 
turn something on. Form there, most and syllogism 
can be associated with some mechanical execution.

The ALU iterates through these options, in lieu of 
actually ever understanding addition in even the 
simplest sense. Multiplication and other common 
arithmetic operations are passed off to the ALU in 
a like manner. The processor only derives all of the 
complicated functions of the computer by looking 
up this table, over and over. Though this description 
may strike the reader as criticism, actually this is a 
fundamental strength that results in the absolute 
consistency that makes computer processing so useful. 
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however, contrary to popular intuition, rather than 
complexity, the computer merely performs tediously 
long lists fast enough to be appear unpredictable, 
and unpredictably enough to appear complex. The 
result is not unlike a formation of dominoes, which 
merely obey a chain of physical laws. There is no 
optimal arrangement of dominoes possible that 
would yield a system capable of generating novel 
messages, thus the occurrence of expressiveness 
must lie outside of this system. Though the dominos 
might be arranged as a Rorschach test that triggers 
personal association in the audience member, further 
triggering observable behaviour.

5 | concluSion

our aim is to describe the subtle distinction between 
what we experience, as description of reality “out 
there,” and our very indirect systems for detecting 
specific aspects of our environments. Amazingly, 
from these imperfect clues, we manage to draw 
up a mental model we call reality. The fact that 
it corresponds to reality is simply philosophical, 
unprovable and irrelevant. however, by adulthood 
this model does function well enough relative to a 
select current culture. Specifically, culturally relevant 
questions must be synchronized with the fluid 
environment to be useful. As neither a culture nor 
environment is static, that model must be continually 
fine-tuned, but by what means? It is hardly novel to 
think of this learning process as art (Dewey, 1934), 
though the details of this process have remained 
vague, despite “advances” in psychology.

Nonetheless, as a tool, within a process yielding 
learning in an audience, the digital computer can be 
extremely useful. The resulting calculation is subject 
to context for interpretation by the audience. Though 
it is equally as unlikely that we could build a brain 
with bricks as with binary digits, it is no less handy 
to configure bricks in order to build useful things — 
such as a research gallery for computer art.
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With its first edition taking place in 
2004, the “Black & White — 
International Audiovisual Festival” 
emerged in the context of the School 
of the Arts of the Portuguese Catholic 
University with a very specific goal: 
to promote and demystify the 
aesthetic of black and white cinema. 
This demystification is understood in 
the sense of clarifying that the choice
of black and white as a medium 
should not only not be considered 
old-fashioned or nostalgic, but can 
rather, in some cases, be labelled as 
avant-garde. This regards black and 
white as an aesthetic choice, as a 
form of communication, of reflection, 
of telling stories and of portraying 
the world around us.

It is a festival with prestige and rigor,
spawned in an academic environment 
but projecting itself beyond the walls 
of the university. It is an international 
festival that distinguishes itself 
because of its specificity and scope. 
It is a festival that is able to bridge 
the gap between established artists 
and beginners, and between those 
and an interested audience.
Because its aim is not to be a festival 
similar to others and mainly not 
wanting to intrude into the space 
already occupied by other festivals 
of known impact and scale such as 
“Fantasporto” or “Curtas vila do 
Conde — International Film Festival”, 
“Black & White” always affirmed 
itself as a festival with specific and 
differentiating characteristics. 
In 2004 it occupied a space as yet 
unexplored by other film festivals, 
contemplating rigorously and 
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exclusively monochromatic 
approaches in the areas of cinema 
and photography, as well as in audio, 
where annually it searches for aural 
solutions that remit the listener to 
black and white universes. The festival 
has sought and continues to seek 
to stimulate competitive spirit as 
well as the sharing of opinions and 
knowledge between all those who 
during four days accept the challenge 
of thinking and creating without using 
colour. This process allows for focus 
on the essential, on the interplay of 
contrast, on the richness of light and 
on the mystery of shadows.

Currently, “Black & White” is a nationally
and internationally recognized and 
highly visible festival. This stems from 
the festival’s strategy of democratization
and decentralization, which allows 
it to be geographically accessible 
to an increasing number of people. 
During a decade, “Black & White” has 
always invested in partnerships with 
cineclubs and cultural institutions as 
a means to create extensions of the 
festival. That allowed for the festival’s 
black and white aesthetic to reach a 
wide range of geographic locations 
besides Portugal, such as Europe, 
North America and Africa. It has been 
a decade marked by an increased 
approach to similarly specific festivals. 
Also, an effort was made to exchange 
programming, create networks, capture 
new audiences and increase visibility 
of the festival. During ten years “Black
& White” has celebrated partnerships
with festivals such as: “one Take Film 
Festival” (zagreb - Croatia), “Play-
Doc – Festival Internacional de
Documentais” (Tui – Spain), “15 Second 
Film Festival” (Belfast, Northern 
Ireland), “Tricky Women – Animation 
Festival” (vienna, Austria), “Festival 
de Cans” (Cans, Spain), “Up & Coming 
Film Festival” (hannover, Germany), 
“Era New horizons” (Warsaw, Poland) 
e “Cinerail – International Festival 
Train & Metro on Film” (Paris, France).

Besides several showings, artist talks 
and retrospectives, during a decade
of “Black & White” a total of 312 short
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with black and white as just that 
– an experience, a possibility of 
blazing new trails.

From the standpoint of the creators, 
who are naturally also spectators, it 
has been possible to observe that 
throughout the ten years of the festival
they have increasingly submitted first 
works. This is relevant, as it shows 
the effect that this aesthetic (for 
many a new and revolutionary and 
even “underground” one) has had 
on a new generation of artists. For 
many established artists, producing 
films in black and white even if only 
sporadically, is used as proof of 
maturity and an exercise of style.

Ten years do not represent an 
accomplished goal, but rather another
successfully concluded stage. New 
challenges arise. The “Black & White 
Audiovisual Festival” will continue 
to propagate the monochromatic 
aesthetic. year after year it will remain
faithful to the principles at the origin
of its creation, affirming itself as the 
black and white festival. It will continue
to be a showcase for those who dare 
to see and hear way beyond that 
(in black and white) which is shown.

Is there really no colour in black and 
white?

films, 162 photographic sequences, 
and 84 audio works, representing a 
total of 47 countries were presented in
competition. Alongside with Germany,
Spain, United Kingdom and France, 
Portugal is part of the group of 
countries with the largest number 
of works selected for competition. 
There is also strong representation 
of Eastern European countries, such 
as Russia and Bielorussia. Furthermore,
the geographic variety of the festival 
is also guaranteed by submissions 
from countries such as Angola, Japan,
Colombia, Faroe Islands, Iran, Mexico,
New zealand and India. Reflecting 
upon the past ten years, based on 
the experience of  “Black & White”, 
one can claim that gradually prejudice 
towards black and white has started 
to decrease. Naturally, for a more 
uncurious audience formatted by 
audiovisual pyrotechnics that are 
imposed upon it (whether while 
turning on the Tv or visiting a 
commercial cinema) the exercise 
of imagining colour and painting 
scenarios in which the eye only 
registers black and white can be 
an uncomfortable and sometimes 
even frustrating process. however, 
on can also see that gradually and 
increasingly a larger and younger 
part of the audience sees the 
experience of confronting itself 
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1 | introduction

This spring the Research Center 
for Science and Technology of the 
Arts (CITAR) hosted iNTERFACES’ 
competition (http://artes.ucp.pt/
interfaces/interfaces-EN.html) 
first edition. This competition was 
created to foment the development 
of digital and interactive art, by 
valuing contemporary artistic practice.

I had the opportunity of following 
the development process and the 
privilege of being a jury member of 
iNTERFACES. In this article I’ll review 
the process of creating this first 
edition, from its genesis to the final 
exhibition, placing special emphasis 
on the submitted pieces, and, of 
course, on the winners. 

It all started with a challenge 
from the direction of CITAR to the 
group working in the Digital Arts 
line of action that read somewhat 
like this: “how can we foment 
the development of Digital and 
Interactive Arts and at the same time 
give these practices more visibility in 
our school  and community?”

The answer came in the shape of 
a competition that would result in 
an exhibition of the winning pieces. 
Simultaneously, the submitted 
pieces would be included in a digital 
repository that would be assembled 
with the purpose of giving a general 

fIRST PRIzE | “Sonophore” by oliver Wilshen and Niall quinn from England.

hoNoURABlE MENTIoN | “Feather Tales II” by o’Nascimento Ricardo from 

Brazil, and Ebru Kurbak from Turkey.
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view of the works created by artists 
from all over the world.

2 | geneSiS and exPectationS

In the Fall of 2012, the competition 
gained structure and form. Carlos 
Sena Caires coordinated the 
process, and once the theme and 
title for the competition were 
decided upon, everybody in the 
group was welcome to collaborate 
in the conception of it.

The theme/title — interfaces — is of 
extreme openness, allowing different 
interpretations and therefore having 
the power to captivate diverse 
interests and artists, so we hoped, 
so it happened. The concept of 
interface can be applied to both 
main purposes of this competition: 
on one hand it is a central concept to 
digital and interactive art — therefore 
an inspiration to the development 
of these practices; and on the other 
hand, this competition intends to 
be an interface between Digital Art 
practices and the School’s community.

From the beginning it was clear that 
this would have to be a low-cost 
competition, so operational issues 
such as the submission and evaluation 
process had to be simplified, which 
in fact resulted in something positive, 
since all the regulations were very 
clear and functional. 

The exhibition was set to happen 
between the 22nd and the 25th 
May, during the Black & White 
Audiovisual Festival (10th edition — 
http://www.artes.ucp.pt/b&w) at the 
School of the Arts of the Portuguese 
Catholic University. This decision 
was strategic in terms of audience, 
since during those four days our 
students are involved in the festival, 
we have a lot of visitors from our 
external community and the school 
gains a certain atmosphere. Under 
these conditions we expected the 
interactive pieces to have a dignified 
and a dignifying presence within the 
festival’s context.

3 | calling and anSwering

The call for projects was set out 
during the winter of 2013. 

3.1 WE CALLED

In the call the emphasis was put on 
the need to divulge interactive art in 
its various forms. It was made clear 
that the winners would exhibit their 
pieces during the festival and that 
the participants would have their 
work included in a digital repository.
The concept of interface was taken in 
its broader sense (a system or device 
through which unrelated entities 
can interact) so that all the artistic 
interpretations on the theme could 
be integrated. In our first edition we 
had to make sure we could reach 
different artistic concerns and 
sensitivities, it was the moment to 
hear the artists’ community and to 
welcome their perspectives.

We also adopted a broadband 
approach towards the type of 
works accepted. From our point 
of view, interactive and digital 
art can come in different forms, 
can resort to different processes 
and can result in different objects 
(material or immaterial, explicit 
or parameterized). Therefore 
we welcomed participations in 
diverse areas such as: Interactive 
Audiovisual Installation; Interactive 
Sound Installation, Web Art; 
Interactive Dance or Performance; 
Interactive Film or video; virtual and 
Augmented Reality.

3.2 Who ANSWERED

The first edition of the Interactive Art 
Competition iNTERFACES received 
59 submissions of works from 24 
different countries around the world. 
That’s only geographically speaking. 
More interesting, though, was the 
diversity of pieces we received 
regarding the type of work, themes 
chosen, and process approaches.
In terms of final object or expression’s 
delivery system the works were as 
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diverse as performances, interactive 
videos, interactive narratives, mobile 
apps, installations, videogames, 
software art, virtual reality, data 
visualizations and sonification, 
among others.

In terms of interactivity the 
participations also covered very 
different levels, from exploratory to 
manipulative to contributive. Also 
in terms of mode of interactivity we 
had systems that relied on action-
reaction, others that appealed 
to involuntary action, and others 
that used external data and even 
generative pieces.

In terms of artistic practice we also 
noted diverse approaches to arts 
role in society, to the artists level 
of control in the final piece, to the 
themes developed and the artistic 
concerns presented. We received 
some pieces that were social or 
politically engaged, others that 
were ludic or relational, and others 
still that were purely experimental 
or explorative in terms of sensibility 
or medium. The themes covered 
were as different as vigilance, 
the question of the body, digital 
culture, the environment, art and 
technology, human relationships, 
to name but a few.

These are the reasons why I 
considered it a privilege to be a 
member of this jury. I had access to 
so many different, solid proposals to 
rethink our interface with the world, 
to reconsider our modes of relational 
existence, that I felt truly inspired.

4 | awarding

Eighteen members, from eight 
different institutions, composed 
the jury. Each and everyone saw 
and evaluated the pieces, in the 
end it was decided that there 
would be one winner and four 
honourable mentions. 

hoNoURABlE MENTIoN | “Wilberforces” by Peter Bosch and Simone Simons 

from Netherlands. 

hoNoURABlE MENTIoN | “Juxtaposition” by volker Kuchelmeister from Germany.

hoNoURABlE MENTIoN | “quotidian Record” by Brian house  from United States.
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4.1 ThE WINNER

The winning work in this first edition 
of iNTERFACES is “Sonophore”, by 
oliver Wilshen e Niall quinn (UK).
Sonophore (latin: sound-carrier) 
is an interactive sound installation 
that explores the magnetic tapes 
physical capacity to hold and 
transmit sonic information. The 
participants wear a tangible user 
interface, a glove, to interact with 
strips of audiocassette placed on 
the walls of a space, surrounding 
the participant and the audience. 
The glove contains tape heads 
embedded in the fingers which 
allow the participant to play back 
the sound content of the tape, while 
tactilely exploring the surfaces 
of the space. The participant is 
also able to manipulate the sound 
through her hand movements over 
the tape, since speed and direction 
influence the sonic result.

one important conceptual aspect 
of this piece is that it is site 
specific, not only because of the 
spatial disposition of the strips, 
but also because the soundtrack 
is conceived for each exhibition 
space. I will return to this subject 
while describing the iNTERFACES’ 
exhibition.

4.2 hoNoRABLE MENTIoNS

The jury also decided to award four 
honorable mentions to works that 
stood out for their artistic merit:
“Feather Tales II” by Ricardo 
o’Nascimento (Brazil) and Ebru 
Kurbak (Turkey), is a responsive 
environment in which the space 
surfaces are covered with feathers 
and become hypersensitive to waves 
emitted by mobile devices. It is a 
‘goose bump’ interface, in many 
different ways (www.onascimento.
com/feathertalesii.html).

“Juxtaposition” by volker 
Kuchelmeister (Germany), this 
stereoscopic 3D giga-pixel panorama 
montage explores place and 

representation, by interconnecting 
two seemingly radically different 
environments: Tasmanian wilderness 
and hong Kong urbanism 
(http://kuchelmeister.net/prj_
juxtaposition.html).

“Wilberforces” by Peter Bosch 
and Simone Simons (Netherlands), 
refers to the Wilberforce pendulum, 
so the authors call this piece “part 
physics experiment and part new-
media installation”. It consists of 
three six-meter long metal springs 
that oscillate from the ceiling. Below 
one of them hangs a video camera 
and a microphone, below the other 
two hang loudspeakers, and these 
generate the audio and video of 
the project. The space becomes a 
playful but monitored area.

“quotidian Record” by Brian house 
(United States), is a vinyl recording 
that features the author’s location 
during one year. Every place the 
author has visited was mapped to 
a harmonic relationship. one day 
is one rotation; the whole piece 
is approximately eleven minutes 
long. The sound suggests that our 
routines have inherent musical 
qualities and might form an 
emergent portrait of an individual. 
(http://brianhouse.net/works/
quotidian_record/). 

5 | exhiBiting

The winning piece, “Sonophore”, 
was installed, as predicted, in the 
context of the Black&White Festival.
The most important decision was 
related with the definition of the 
installation’s space. Being site-
specific both visually and sonically, 
some conditions had to be met. one 
of them was the need for a silent 
space, but simultaneously it had to 
be close to “where it happens” so 
the audience of the festival could 
have easy access to it.

It was decided to install the piece 
in a corridor that is close to the bar 
and has the particularity of having 
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one wall made of glass. visibility 
was guaranteed, along with a new 
visual challenge (the piece had 
never been exhibited on glass 
walls), and technically it turned out 
to be a good solution, since the 
audiocassette strips revealed good 
sensitivity on glass.

The authors decided that the sonic 
part of the work, what people 
hear while interacting, should be 
based on a text about technology. 
I personally think it was very 
appropriate to the space it occupied, 
regarding our research center (in 
science and technology of the arts).

The piece had a good reception 
from the audience, with much 
participation. This was not obvious 
for us, we were a bit concerned that 
the obligation to wear a tangible 
interface, to wait for your turn to act 
and the fact that the piece was not 
self-explanatory (the author’s did a 
nice job in enthusiastically explaining 
the mode of interaction to the 
audience) would restrain people from 
participating. Fortunately it didn’t 
happen, it all had a good dynamic.

6 | interfaceS 2.0

This process of reviewing the first 
edition of iNTERFACES reinforced 
my intuition regarding its success. 
The competition accomplished its 
major purposes. It even exceeded 
our expectations in terms of 
participation, in number and 
quality of works submitted. This 
goes to show the importance 
these practices have within the 
contemporary arts, the vastness 
of the field, and of course, the 
generosity of this artist community 
in sharing their works with all of us. 
For all these reasons I’m looking 
forward to iNTERFACES’ second 
edition. See you there.
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the Reviews section of the CITAR Journal and are 
not subject to peer-review.

After the manuscript is submitted to the Editor, 
it is sent to anonymous readers for peer review.  
Each manuscript is reviewed by two/three inde-
pendent peer-reviewers selected from the editorial 
board or external peer-reviewers invited to review 
specific submissions.

Authors are notified of acceptance, rejection or 
the need for revision within two months. Articles 
may be returned to the author for revisions once 
or more.

After a manuscript is accepted, it is edited at the 
editorial office where it will be styled to conform 
to Journal of Science and Technology of the Arts’ 
style, and returned to the author for approval prior 
to publication. 

once a manuscript is accepted for publication, 
the editing and production process usually takes 
about four months. 

An accepted article may not appear in the im-
mediately subsequent issue of the journal, at the 
discretion of the editor.

Papers should be submitted electronically accord-
ing to editorial guidelines. 

Incorrectly formatted papers will be rejected.

3. editorial guidelineS

All articles and reviews should be written in 
English; quotations from foreign language 
texts should be translated into English. Where 
necessary the original text may be quoted in 
the endnotes. 

Articles should be clearly written, logically 
presented and accessible to the general reader. 
Texts are judged on the basis of relevance to the 
aims and scope of the journal, originality, rigor 
of thought. 

Papers may include statements of belief and 
speculations, which should be denoted as such. If 
you have an opinion worth presenting, state it boldly. 
Try to avoid an excessively ‘academic’ tone. There is 
no need to shun the use of the first person singular. 

Authors should avoid esoteric words, slang, 
parochialisms, idioms and colloquialisms.
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length

Articles should be no longer than 6000 words.

Reviews should be no longer than 1500 words.

templates

Templates for articles and reviews are available 
with additional guidelines in the following links:

http://artes.ucp.pt/citarj/templates/CITARJ-
PaperTemplate-v1.zip

http://artes.ucp.pt/citarj/templates/CITARJ-
ReviewTemplate-v1.zip

4. SuBMitting ManuScriPtS electronically 

To submit a manuscript, authors must register on 
the journal submission system (make sure you 
check the “Author” role) and follow the submission 
process, by clicking the “New submission” link on 
the user home:

Step 1: Select the journal section (Articles or 
Reviews) and verify the submission checklist.

Step 2: Upload the main file (Word document or 
PDF file).

Step 3: Enter the submission metadata (author 
names, affiliation, abstract, keywords, etc.)

Step 4: Upload supplementary files. In this step 
you should provide a zip file with the image files 
used in the paper.

Step 5: Confirm the submission.
For questions regarding the submission process 
use the email address citarjournal@porto.ucp.pt

5. additional inforMation

copyright information and forms

Copyrights to illustrations published in the journal 
remain with their current copyright holders. 

it is the author’s responsibility to obtain 
permission to quote from copyright sources. 

In line with most academic journals, Journal of 
Science and Technology of the Arts requires 
contributors to obtain clearance for any copyright 
materials reproduced in their articles.

Signed permissions to publish both text and 
images must be received at the journal editorial 
office during preparation for publication. 

Any fees required to obtain illustrations or to 
secure copyright permissions are the responsibility 
of authors. 

Authors may use their own material in other 
publications provided that the journal is 
acknowledged as the original place of publication, 
and CITAR is notified in writing and in advance. 
Use by third parties generally is not provided 
without concurrence of the author.

you should always seek advice when in doubt.

complementary copy and offprints 
Upon publication authors will be sent three 
complimentary copies of the issue in which  
their article appears.

expenses
It is the author’s responsibility to pay any costs 
incurred for the article, including photography  
and permissions expenses.

all correspondence concerning contributions, 
books and other review material should be sent 
to: citarjournal@porto.ucp.pt




