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Abstract. This paper presents an approach to investigating interdisciplinary 
collaboration between an artist and a technologist based on case study methods. 
The aim of the research is to understand how artists and technologists 
communicate with each other during a collaborative process. The paper begins 
with a brief account of the art-technology context, and goes on to describe how 
the data was collected and how the analysis framework was developed 
specifically for this context. At the end of this paper, we discuss the preliminary 
findings which illustrate the characteristics of participants’ communication 
behaviours in art-technology collaboration. 
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1   Background 

In order to support, understand and investigate art-technology collaboration, making 
artists-in-residency programs available is one of the ways to provide a better 
environment for artists to develop their creative ideas (Harris 1999). Among those 
artists-in-residency programs, the COSTART project (COmputer SySTems for 
Creative Work: An Investigation of ARt and Technology Collaboration), was one of 
the few which not only provided a conducive environment for artists to explore their 
creative ideas, but also moved a further step forward by establishing a research 
environment for social scientists to study how the process of collaboration took place 
between artists and technologists by collecting empirical data during the residencies 
(Candy & Edmonds 2002a). Previous research based on the COSTART project 
revealed that the forms of collaboration varied significantly with different types of 
work and people. It also claimed that the quality and ease of communication was 
likely to influence the effectiveness of the collaboration(Candy & Edmonds 2002b) 
(Edmonds et al. 2005).  

Following the earlier research, the authors of this paper have recently conducted a 
series of case studies based on the data collected in COSTART by applying the 
ethnographic analysis approach (Zhang & Candy 2006a) (Zhang & Candy 2006b). 
One of the findings from these studies is that the mediation of computers may help 
artists and technologists overcome the difficulties of lacking of common language. As 
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the research continues, we are investigating this issue further specifically focused on 
exploring communication behaviours between artists and technologists. In order to 
achieve this, we conducted protocol analysis of three COSTART cases. In the next 
section, a brief background description of each case is provided.  

2   Three Cases  

As mentioned previously, the protocol data analysed in this paper comes from the 
COSTART project, which carried out research into creativity between artists and 
technologists, bringing experts together in Human Computer Interaction, Creative 
Media and Digital Art Practice. A full account of the COSTART project may be 
found in Candy and Edmonds (2002a) and Edmonds et al (2005). There were many 
types of data sources, which includes field notes, residency diaries, audio and video 
recordings of collaboration. Each case from the COSTART project involved three 
kinds of participants: artists who submitted a residency proposal, technologists who 
had the expertise artists needed and observers who collected data during the residency 
by direct observation over a period of five days. Preparatory work was begun in 
advance of the actual period in residence in order to identify required tools and 
expertise necessary to support each project (Candy & Edmonds 2002b).   

The data used for each case in this research comprises selections of recorded 
conversations between artists and technologists that took place over three days in each 
residency. The data represents sequences of conversations between artists and 
technologist that took place over three days. The brief background information of 
each case is provided below. 

In case A, the proposal by the artist A1 was made to develop a 3D computer model 
based upon an existing physical model. During the residency, the goal was to model a 
physical object by using a software- application called 3D Studio Max. The artist A1 

in this case had a great deal of experience in the digital art research field but she was 
not familiar with the 3D Studio Max software. The technologist T1 had advanced 
expertise in the 3D Studio Max software but he had very limited knowledge about art. 

In case B, the artist A2’s objective was to create a composition of percussion and 
orchestral samples which could be executed in real-time by several participants across 
the Internet. A2 came from a music background and he also had some knowledge 
about computers and software. The technologist T2 in this case was a fully-trained 
computer programmer and he also worked as a designer for years.  

In case C, the artist A3’s objective was to develop a drawing machine which could 
be used in performance to create a visual image. A3 was a digital artist who was major 
in interactive art and he also had a great deal of experience in artist-residency 
collaboration.  The technologist T3 came from computing science background and was 
familiar with many applications in Mac and PC. However, T3 did not have much 
practical experience in some specific software program of Mac, such as Max MSP 
(Cycling74 2001) and Director (Adobe). In the next section, the analysis method is 
presented and analysis process is illustrated. 
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3   Methods 

For the data analysis, we applied the protocol analysis method (Ericsson & Crutcher 
1991), which has been broadly applied in cognitive science research (Suwa, Purcell & 
Gero 1998) and collaboration research (Cross, Christiaans & Dorst 1996). Protocol 
analysis makes use of categories of fundamental knowledge such as concepts, 
attributes, values, tasks and relationships. A coding scheme is a group of these 
categories, which reflect researchers’ interests focusing on particular aspects relevant 
to researchers’ questions (Suwa, Purcell & Gero 1998). The coding scheme applied in 
this research contains a group of communication behaviours identified in a previous 
study by the authors in a similar art-technology collaboration context (Zhang & 
Candy 2006c) (Table 1). 

Table 1. Communication behaviour code scheme 

 Code Abbr. Definition 

Evaluation EVA Analyzing an object according to a criterion. It can be either positive 
or negative.  

Agreement AGR Agree or disagree with others. 
Justification  JUS Arguing or explaining the rationale of a certain choice.  
Enquiry ENQ Ask questions, started with ‘when’, ‘where’, ‘how’, ‘what’ etc. 
Solution 
generation 

SO-GE Suggestions for problem solving and specific applicable plans. 

Recall REC Retrieve knowledge about previous experience 
Inform INF Hand out information with respect to the nature of an object or 

criterion; illustrate a fact; explain some knowledge new to others 
Fragment FRA Sentences do not make very much sense 

The process of protocol analysis in this research was assisted by software 
INTERACT (Mangold 2005), which is a computer based video protocol analysis 
package. The following figure presents a snapshot of analysis carried out in this 
software (Fig. 1). In this figure, part 3 is the area where the video data is played, part 
1 shows the segmentation of the video data with precise starting and ending time, part 
2 shows the detail of the coding for each segmentation, part 4 shows the annotation of 
the coding segment where transcriptions or research thoughts about this particular 
segment are recorded, part 6 shows the coding scheme.  

The analysis process in each case may be described in three steps. First, the 
duration of each coded data segment under each node in Table 1 was calculated. 
Second, distributions of the duration of each node in the previous step were made. 
Third, those distributions were further compared within two different communication 
environment settings, which have been observed in the cases: the first one is named 
‘non-assisted environment’, where conversations are conducted when participants 
talked with each other without using any medium, such as computers, physical objects 
etc; the second condition is named ‘computer-assisted environment’, where 
conversation are conducted when participants talk with each other without using any 
medium, such as computers, physical objects etc.  
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Fig. 1. Snap shot of analysis carried out in INTERACT 

4   Analysis Results 

In this section, the statistical data related with different kinds of communication 
behaviours, which were listed as nodes in Table 1, were presented. The following 
figure (Fig.2) shows the overall distribution of communication behaviours within 
three cases.  

From Fig.2, we can see that within three cases, participants mainly spent most of 
the time on three communication behaviours: inform (37.63%), solution-generation  
 

 

Fig. 2. Distribution of communication behaviours within three cases 
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(24.52%), and enquiry (12.08%). In the rest of the section, the comparisons between 
these three communication behaviours in terms of computer assisted environment or 
non-assisted environment are presented within each case in detail.  

4.1   Case A 

The distribution of the duration of participants’ three communication behaviours  
(solution-generation, inform and enquiry) in case A was illustrated as follows in terms 
of the comparisons between non-assisted environment and computer assisted 
environment (Fig. 3). 

 

Fig. 3. Duration of participants’ communication behaviours during non-assisted environment 
and computer assisted environment in case A 

From Fig 3, we can see that 

• Participants’ solution-generation behaviours: for the artist, it increased from 
non-assisted (29.55%) to computer-assisted (39.66%); for the technologist, it 
decreased from non-assisted (48.99%) to computer-assisted (20.95%). 

• Participants’ inform-behaviours: for the artist, it decreased from non-assisted 
(64.18%) to computer assisted (45.86%); for the technologist, it increased from 
non-assisted (24.04%) to computer-assisted (53.12%). 

• Participants’ enquiry behaviours: for the artist, it increased from non-assisted 
(6.26%) to computer-assisted (14.48%); for the technologist, it decreased from 
non-assisted (26.97%) to computer assisted (25.93%).  

In summary, in terms of changes from non-assisted to assisted, the artist’s and the 
technologist’s communication behaviours were affected by computers in a different 
way: the artist’s solution generation behaviour and enquiry behaviour increased with 
computers than without, while in the technologist’s case, these two behaviours 
decreased with computers than without; the artist’s inform behaviour decreased with 
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computers than without, while the technologist’s inform behaviour increased with 
computers than without.  

4.2   Case B 

The distribution of the duration of participants’ three communication behaviours  
(solution-generation, inform and enquiry) in case A was illustrated as follows in terms 
of the comparisons between non-assisted environment and computer assisted 
environment (Fig. 4). 

 

Fig. 4. Duration of participants’ communication behaviours during non-assisted environment 
and computer assisted environment in case B 

From Fig 4, we can see that 

• Participants’ solution-generation behaviours: for both the artist and the 
technologist, it increased from non-assisted (A: 26.19%; T: 27.65%) to 
computer-assisted (A: 30.46%; T: 28.06%). 

• Participants’ inform behaviours: for the artist, it decreased from non-assisted 
(69.09%) to computer assisted (52.95%); for the technologist, it increased from 
non-assisted (52.06%) to computer-assisted (60.19%). 

• Participants’ enquiry behaviours: for the artist, it increased from non-assisted 
(4.72%) to computer-assisted (16.59%); for the technologist, it decreased from 
non-assisted (20.28%) to computer assisted (11.75%).  

In summary, in terms of changes from non-assisted to assisted, the artist’s and the 
technologist’s inform and enquiry communication behaviours were affected by 
computers in a different way: the artist’s enquiry behaviour increased with computer 
than without and the technologist’s enquiry behaviour decreased with computer than 
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without; the artist’s inform behaviour decreased with computers than without and the 
technologist’s inform behaviour increased with computers than without. Moreover, 
the artist’s and the technologist’s solution-generation behaviours were affected by 
computers in a similar way: both of participants’ solution-generation behaviours 
increased with computers than without.  

4.3   Case C 

The distribution of the duration of participants’ three communication behaviours  
(solution-generation, inform and enquiry) in case A was illustrated as follows in terms 
of the comparisons between non-assisted environment and computer assisted 
environment (Fig. 5). 

 

Fig. 5. Duration of participants’ communication behaviours during non-assisted communication 
and computer assisted communication in case C 

From Fig 5, we can see that 

• Participants’ solution-generation behaviours: for both the artist and the 
technologist, it decreased from non-assisted (A: 56.6%; T: 28.34%) to 
computer-assisted (A: 17.73%; T: 24.83%). 

• Participants’ inform behaviours: for both the artist and the technologist, it 
increased from non-assisted (A: 34.37%; T: 56.21%) to computer assisted (A: 
51.09%; T: 58.87%). 

• Participants’ enquiry behaviours: for both the artist and the technologist, it 
increased from non-assisted (A: 9.03%; T: 15.45%) to computer-assisted (A: 
31.18%; T:  16.29%).  

In summary, in terms of changes from non-assisted to assisted, the artist’s and the 
technologist’s communication behaviours were affected by computers in a similar 
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way: both the artist’s and the technologist’ inform behaviour and enquiry behaviour 
increased with computers than without; both the artist’s and the technologist’ 
solution-generation behaviour decreased with computers than without.  

5   Comparison of the Case Study Results 

In this section, comparisons between the results from the three cases described in the 
previous section are carried out and the implications discussed. 

First, for the solution-generation behaviour, comparing the statistical analyses of 
three cases outlined in Section 4, two out of three technologists exhibited the solution-
generation behaviour more often with computers than without, whilst two out of three 
artists had the solution-generation behaviour more often without computers than with. 
As the solution-generation behaviour was defined in Table 1 previously, as 
“suggestions for problem solving and specific applicable plans”, this finding could 
indicate that computers might help the technologists to provide more solutions during 
the collaboration with the artists. However, computers do not appear to offer a similar 
effect for the artist’s solution-generation behaviours. It would seem that the artists can 
produce more solutions without computers than with computers. The reasons for this 
differentiation may possibly lie in the degree of ease or familiarity with the medium 
for each person and also in the role each plays in the collaborative situation.  

Second, for the inform behaviour, it was observed that the information type the 
technologists were mainly concerned with was related to technological knowledge, 
such as functions of software applications. On the other hand, the artists were mainly 
concerned with artistic knowledge, such as artistic concepts and aesthetics. 
Comparing the statistical results illustrated in the previous section, the inform 
behaviour of the technologists in all three cases increased from non-assisted to 
assisted and two out of three artists’ inform behaviours decreased from non-assisted 
to assisted. This suggests that the artists used inform behaviours to illustrate their 
artistic knowledge more often in the non-assisted environment than the computer-
assisted environment and on the contrary, technologists used inform behaviours more 
often in computer-assisted environment than non-assisted environment. The reasons 
for this differentiation may also lie in the artists’ and technologists’ familiarity with 
the medium, and in their preference for the way ideas are communicated.  

Third, for the enquiry behaviour, comparing the statistical analyses of three cases 
listed in Section 4, the enquiry behaviour of all the artists in three cases increased 
from non-assisted to computer-assisted while two out of three technologists had less 
enquiry behaviours when they were with computers than without. In other words, the 
artists asked more questions when they were under computer-assisted environment 
than non-assisted environment. This finding may suggest that working in front of 
computers could raise more questions for artists to ask and the more questions the 
artists asked, the better the artists and the technologists could understand each other. 
For example, the artists could understand better the potential of the technology for 
their artistic goals and the technologists could become more aware of what the artistic 
requirements were and what were the artists’ concerns.  

In summary, based on these three cases, computers affect the artists’ and the 
technologists’ solution-generation behaviour, inform behaviour and enquiry behaviour 
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differently. For the behaviours of solution-generation and inform, computers can 
increase these behaviours of the technologists and decrease these behaviours of the 
artist. On the contrary, for enquiry behaviour, computers can increase this behaviour of 
the artists and decrease this behaviour of the technologists. From these findings, we 
can see that during computer assisted environment, the artists asked more questions, 
generated less solutions, informed less their own knowledge than they did in non-
assisted environment. In comparisons, during computer-assisted environment, the 
technologists asked fewer questions, generated more solutions and informed more their 
own knowledge. These findings reveal some features of the role of the computers 
during the communication between artists and technologists. Computers, as a 
mediation tool, could help artists asked more questions and help technologists to tell 
the artists more about the technology itself and also it could help technologists to 
produce more solutions to the problems through the discussion with the artist.  

6   Conclusions 

The contribution of this paper is two-fold. First, it describes an innovative approach to 
analyzing qualitative data that may be adapted by future research in other domains. 
Secondly, the communication behaviour patterns of the artists and technologists are a 
novel way to analyse the nature of the interaction during a creative collaborative 
process. These findings illustrate: firstly, how the artists’ and the technologists’ 
communication behaviors were distributed, and secondly, in terms of the impact of 
the role of computer mediation, what are the differences and similarities between 
artists and technologists’ three behaviours they mainly spent time on (solution-
generation, inform, enquiry). This research study is one of the first to provide a 
communicative behaviour analysis of the nature of collaboration between artists and 
technologists for developing interactive art. The ultimate significance of the research 
is to help us to understand the impact of computers and their software as a mediation 
tools in art-technology collaboration. Based on these understandings, in the future, 
strategies could be developed to optimize the computer-assisted collaboration process 
in order to facilitate the success of collaboration between artist and technologists and 
also, computers could be used intentionally during the collaboration in order to 
overcome the disadvantages inherent in collaborative processes between people of 
different backgrounds.  
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