
Internet-based Support 
for Creative 
Collaboration
Alastair Weakley 

Creativity & Cognition Studios 

University of Technology, Sydney 

Australia

A. J. Weakley: Internet-Based Support for Creative Collaboration 1



Declaration

CERTIFICATE OF AUTHORSHIP/ORIGINALITY
I certify that the work in this thesis has not previously been submitted for a degree nor 

has it been submitted as part of requirements for a degree except as fully 

acknowledged within the text.

I also certify that the thesis has been written by me. Any help that I have received in my 

research work and the preparation of the thesis itself has been acknowledged. In 

addition, I certify that all information sources and literature used are indicated in the 

thesis.

Signature of Candidate

A. J. Weakley: Internet-Based Support for Creative Collaboration 2



Acknowledgements
This work has greatly benefited from the input of both my supervisor and my co

supervisor. I would like to therefore heartily thank both Ernest Edmonds, Director of 

Creativity & Cognition Studios, Faculty of Information Technology, UTS and Jim 

Underwood, Head of the Department of Information Systems, Faculty of Information 

Technology, UTS. A number of discussions with Creativity & Cognition Studios' Chris 

Bowman were also instrumental in the development of this work

In addition I would like to thank those with whom I was lucky enough to collaborate in 

the work described in the Preliminary Studies chapter: Brigid Costello, Andrew 

Johnston, Greg Turner, Maria Miranda, Norie Neumark. Other members of Creativity & 

Cognition Studios have also been very supportive during the development of this thesis 

and have provided many useful ideas and much feedback, many thanks are due to 

them. In addition I would like to acknowledge the very useful feedback, advice and 

comments provided at an early stage by CCS Associates Mark Fell, Tom Hewett, 

Kumiyo Nakakoji and Ted Selker

I would also like to thank Mary Jordan for reading through the many drafts of this thesis 

and for being prepared to discuss it with me at all hours of the day and night. In 

addition I would like to thank Jean Jordan for all her help.

Some of the material from this thesis has already appeared in (Costello, Weakley et al. 

2004; Turner, Neumark et al. 2004; Weakley and Edmonds 2004; Weakley and 

Edmonds 2004; Weakley and Edmonds 2004; Costello, Weakley et al. 2005; Weakley, 

Johnston et al 2005; and Weakley 2006).

I would like to thank my three examiners Kumiyo Nakakoji, Steve Benford and 

Toshiharu Taura for their hard work and invaluable feedback.

Great financial support for this work was provided by the Faculty of Information 

Technology, UTS and I would like to thank them very much.

A. J. Weakley: Internet-Based Support for Creative Collaboration 3



Preface
The work described here concerns the development of Internet-enabled tools to 

support designers. My personal experience during eleven years as a product designer 

was that I was usually unable to solve the problems I was given single-handedly. I often 

had to try to seek help in order to complete the projects in which I was involved. I found 

the process of finding people to help who were willing, enthusiastic, knowledgeable 

and creative to be quite a challenge. The work described here is an attempt to assist in 

this process of locating and engaging people to work with.

It seems that quite often we discover things about one another almost by accident; 

when chatting over coffee perhaps. This is a process that interests me because I think 

that it is closely allied to design thinking. It is often the case that a new or useful idea 

arises when we spot some new, unexpected aspect or connection between something 

we are working on and something in the environment or something somebody says. 

These normally are not the kinds of things that one could search for, because until they 

arrive we don't know what they are. Similarly, no one but the designer knows quite so 

much about the problem they are working on. It very often must remain up to them to 

pluck the new information from or to spot the new connection in the available data; it is 

unlikely that someone else would just happen to mention it.

My experiences during the COSTART2 project (Computer SySTems for Creative Work: 

An Investigation of ARt and Technology Collaboration) (Edmonds and Candy 2002; 

Edmonds, Candy et al. 2005) where I worked as a technologist supporting a series of 

artists-in-residence saw me at the other side of a number of creative collaborations. In 

my design practice I had been driving the creative effort and seeking help and 

assistance from domain experts. In the COSTART2 projects, on the other hand, I was 

working on projects of the artists' devising and largely at their direction. It was these 

experiences that made me realise the importance of this role. Whereas as the designer 

my ideas had often been rather nebulous and it was only with the guidance of some 

expert that I was able to pin them down, now the boot was on the other foot and I 

became aware of the influence that my suggestions had on the direction of the 

COSTA RT2 projects.
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It is common in this sort of creative work to proceed by ruling out options. With some 

broad aim in mind one might test alternative scenarios whose shortcomings readily 

become apparent. Once the problem has been explored in this way one can arrive at a 

much clearer specification of what actually is required. Where one is relying on 

someone else to present the options in an area with which one is unfamiliar one's 

thinking and ultimately the direction chosen is strongly coloured by what they suggest. 

Finding the right expert, and successfully engaging them in the problem is a crucial 

step towards finding an effective solution.
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Abstract
This work shows that the sharing of non-deliberate communicative actions is important 

in creative collaboration and that such non-deliberate communications can be shared 

over the Internet

Problem
This work concerns computer support tor designers. Design work typically involves the 

solution of poorly-defined problems (Goel 1995; Lawson 1990), and it is often 

necessary during this process for designers to seek help from and to collaborate with 

others (Fischer 2000; Ancona and Caldwell 1990). Studies have revealed several 

patterns of collaboration in creative work (John-Steiner 2000; Candy and Edmonds 

2002; Mamykina, Candy et al. 2002), the most successful of which typically involve 

collaborators working closely together rather than one person acting as an assistant to 

another. The selection of collaborators must go beyond assessing their expertise and 

must also include their level of enthusiasm, willingness or ability to become deeply 

involved with the problem.

When we meet a person face to face, there are two sorts of information available to us 

in support of our formation of an impression of that person. People may make what 

Schutz (1967) describes as “expressive acts", deliberate actions intended to 

communicate some message or to give some impression. In addition, people make 

"expressive movements", which while informative to an observer, are unintentional and 

contribute to what Goffman might describe as the impression that the person "gives 

off" (Goffman 1959). There are many tools and processes that allow people to publish 

or display information about themselves for others to see and to send information to 

one another. That is, to make expressive acts. An area that has not been so thoroughly 

covered, either in research or in the design of tools, relates to the sharing of expressive 

movements.

The problem that this work addresses is how computer-based tools might be used to 

support the formation of collaborative relationships. In particular, the concern is with the 

sharing of expressive movements over the Internet.
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Methods
As part of the work described here, a number of studies have been carried out:

• A user evaluation of an online scrapbook tool (WISA) described in (Weakley and 

Edmonds 2004) and with an extended discussion in (Weakley and Edmonds 2005) 

as well as in (Weakley and Edmonds 2004)

• Three studies of creative collaborations. The first specifically related to 

requirements for tools to support collaboration (Costello, Weakley et al. 2004; 

Costello, Weakley et al. 2005). The others reported on experiences of using 

systems as they are being developed as communication tools while collaborating on 

a creative work (Turner, Neumark et al. 2004; Weakley, Johnston et al. 2005).

• A survey of how people respond to expressive acts (in this case a person's 

curriculum vitae) compared with expressive movements (a photograph of the same 

person's bookshelf).

• A series of repertory grid interviews investigating how people form impressions of 

others based on a photograph of their workspace (Weakley and Edmonds 2005).

Key Results
The studies showed that interpretation of expressive movements can lead to people 

forming new impressions about one another and that their exchange can support 

creative work. The survey confirmed that people gain different insight from expressive 

movements than they do from expressive acts. The interviews shed light on which of 

the artefacts that people surround themselves with contribute to which sorts of 

impression about them.

A tool that goes beyond the exchange of deliberate expressive acts to include the 

exchange of expressive movements would be useful. The key aspects of such a tool 

are described.
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1. Introduction
Intimacy between persons does not require knowing the details of each other's life; it 
glows in moments of true awareness and exchange (Tuan 1977).

While working in an open-plan office, the author has recorded a number of instances 

where a passing colleague has noticed something on his desk and started a 

conversation about it. These conversations have led to a number of new and 

unexpected work connections that may not otherwise have been made. What is 

important here is that the passer-by had some thought triggered by a visual cue and 

this prompted them to make some new mental connection. "If you're interested in

repertory grid, then you must talk to Dr.--------" is a typical example prompted by sight

of a book on that subject. It did not occur to the author to ask the passer-by if he knew 

anyone with experience in repertory grid. Likewise the passer-by, had he not seen the 

book, probably would not have happened to mention the subject. The presence of the 

book caused the passer by to reform his opinion of the author slightly: it assisted with 

his ongoing sizing-up process.

When we visit a person's office we may be presented with a whole host of information 

about them. This might include certificates on the wall, family photographs, their 

collection of books, the way that they are dressed, the general impression of tidiness or 

otherwise and so on This information is available to supplement the words that the 

person speaks in our assessment of such things as what they are like, what they are 

interested in, what they know about, how busy they are and what they were doing 

before we walked in. When we 'meet' the person using some remote communications 

tool, the telephone for example, this sort of peripheral information is often absent.

This information often consists of things that a person, even while they might be happy 

for us to visit their office and to see the surroundings, would not normally think to 

share. Commonly, when we describe ourselves to others, we present only a subset of 

all that we could say; just the things, in fact, that we think they are interested in. It is up 

to the observant visitor to draw upon and make inferences from any additional 

information they can gather that is connected with the issue or problem they actually 

have in mind.

A. J. Weakley: Internet-Based Support for Creative Collaboration 10



This work is set in the context ot design (Lawson 1990) as the task domain. The sorts 

of problems that need to be solved in the course of design work can seldom be tackled 

alone (Ancona and Caldwell 1990; Fischer 2000) and it is often necessary to find 

expert help or advice from some other person. In addition, design problems are 

typically ill-structured (Reitman 1964) and involve both the definition of the problem as 

well as its solution (Schon 1983). Designers often have to deal with experts from 

domains with which they are unfamiliar and to describe to these people problems or 

ideas that are uncertain and only partly-formed and this is particularly difficult.

Where it is possible to engage the expert in the problem at hand then, perhaps only for 

a short period of time, they may take part in the design process, collaborating as a 

partner in the development of a solution. In such cases, the expert may be able to 

tease out of the designer the exact information they require in order to provide best 

advice. If the expert does not become engaged in the problem then the designer must 

rely on their own uncertain knowledge of the expert's domain and hope that they are 

providing the right information.

The Internet and other communications technologies offer fast and easy access to a 

huge range of expert advice and information. The concern of this work is with how we 

size-up and approach the sources of this advice. The problem addressed relates to 

whether it might be possible to support this process more fully by sharing access to 

such information as the books on the desk or the pictures on the wall and how this 

might be approached in the form of an Internet-based tool.

The Work Carried Out
Richard Coyne (1995) identifies two approaches that have been taken to the 

development of remote communications technologies. In a discussion of perception, 

Coyne suggests that on the one hand there is a data-centric approach which views the 

human body as a passive receiver of information. Designers of systems taking this 

view tend to attempt to recreate reality by providing as much data and detail as 

possible. Walther (Walther 1993) refers to this approach as being based upon a 'cues 

filtered out' view of communication systems. Here, the technology is viewed as filtering 

the available information, and often a brute-force approach to transmitting as many 

conversational cues as possible is seen as the way of improving matters. As early as 

1992, however, researchers such as Hollan and Stornatta were calling for the
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development of systems that take a different approach. They suggest that far from 

attempting to slavishly recreate as much as possible of the face-to-face experience, 

system designers should instead take a more lightweight view, embracing and 

exploiting the unique properties of the new technology. This is allied to Coyne's 

constructivist view of perception which he uses to examine the development of Virtual 

Reality systems. Rather than bombarding the user with physiological stimuli, this 

approach allows them to take the initiative, plucking just the appropriate information 

from what is available and building upon that from their own experience.

The online scrapbook tool (WISA, Web-Interactive Scrapbook Application, a Web- 

based tool to support creative collaboration) upon which this work was founded leans 

towards such a constructivist approach, supporting its users in pulling information from 

a repository of information collected rather than trying to transmit as many 

communicative cues as possible. This led the author to adopt methodologies such as 

the role construct repertory test which are allied with such theories.

Preliminary Studies
A number of studies were carried out Firstly a user evaluation of WISA described in 

(Weakley and Edmonds 2004; Weakley and Edmonds 2004; Weakley and Edmonds 

2005) was carried out. Here, a number of volunteers were asked to use the WISA 

system for a collaborative task The system did not support direct communication 

between them which was found to inhibit their work However, the fact that they could 

not communicate directly highlighted instances where indirect communication took 

place. In some of these cases even users who had known each other previously came 

to learn new things about each other by studying the information that had been 

collected in the WISA system.

The study of WISA gave rise to an interest in non-deliberate communication as 

opposed to deliberate communication. Adopting the terminology of Alfred Schutz 

(1967) the non-deliberate but nevertheless communicative actions were described as 

"expressive movements" and the deliberate communications were described as 

"expressive acts". These were explored in three preliminary studies of creative 

collaborations. The first one specifically related to requirements for tools to support 

collaboration (Costello, Weakley et al 2004; Costello, Weakley et al. 2005). In this first 

study a comparison was made between the evaluation of WISA and experiences of a
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creative collaboration carried out without a dedicated support tool. The other 

preliminary studies explored experiences ot using computer based tools while 

collaborating on a creative work (Turner, Neumark et al. 2004; Weakley, Johnston et al. 

2005). In particular these second and third preliminary studies concentrated on how the 

developing systems themselves came to be used for communication between the 

collaborators even though this was not their designed intent. The above studies are 

reported upon in the Preliminary Studies chapter.

Main Studies
The Main Studies chapter describes three further pieces of work that were carried out. 

In the first of the main studies a survey of how people respond to expressive acts (in 

this case a person's curriculum vitae) compared with expressive movements (a 

photograph of the same person's bookshelf) was carried out This was done online by 

inviting members of two academic-related mailing lists to take part in the survey. They 

were presented with either the text curricula vitae of a set of volunteers or photographs 

of the same volunteers' bookshelves. The survey consisted of a number of open-ended 

questions about what the subjects thought the volunteers might be like. This data was 

analysed and patterns were found in the aspects of the volunteers that most struck the 

subjects. On the one hand the photograph-viewers tended to concentrate on the 

volunteers’ state of mind, for example and on the other hand the text-readers were 

more concerned with personality.

The Web-based survey was supplemented by a series of repertory grid interviews 

investigating how people form impressions of others based on a photograph of their 

workspace (Weakley and Edmonds 2005). These interviews concentrated on 

understanding the nature of the impressions prompted by elements in the photograph 

which constituted expressive movements made by the workspace owner. A number of 

elements in the photograph were consistently selected by the interviewees and there 

was consistency in the classes of impressions that these prompted

A software prototype, WISA2, was developed to demonstrate how new technologies 

could enhance WISA and support the transmission of both expressive acts and 

expressive movements, thus applying the findings of the main studies. Key aspects of 

the prototype are described in the Discussion of Results chapter.
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While many existing systems rely upon a person to decide to deliberately share 

information either tor example by sending a message to someone or by marking some 

document as 'public' this work has shown that this is not always ideal. We do not 

always know precisely what would interest another person and therefore sometimes do 

not think to send it to them. In the face to face environment it is often possible for them 

to pick up upon some clue, plucking information from what is available, and to therefore 

form some new connection. This work shows that it is both possible and valuable to 

make such clues available to potential remote collaborators. The studies explored the 

nature of these clues and the demonstration system developed illustrated ways in 

which they may be shared.

A J. Weakley: Internet-Based Support for Creative Collaboration 14



2. State of the Art Review
Introduction
In this section, to give a background for the new studies, current and past research in 

the task domain of design particularly relating to how design work is done will be 

considered. The sorts of relationships that are formed during the design process, and 

the informal groups and fluid teams that emerge will be examined. In addition, recent 

research into how networked communications facilities can support the formation of 

these relationships will be discussed. By way of example, we will consider a number of 

systems that have been developed with the aim of helping people to find out more 

about one another and to work together.

A number of studies that will be considered in more detail below indicate that 

successful collaboration in the course of creative work relies upon the formation of 

close working relationships and the work of Alfred Schutz, among others, is considered 

in this light. Schutz was concerned with how we can come to know and understand 

others through our observations of and interactions with them.

Ultimately, this work is concerned with how we may come to feel close to others and 

how we may come to feel that we have a knowledge of them, their motivations 

concerns and interests. Based on this knowledge we may then decide whether or not 

to work with them and be able to form successful working relationships. Forming such 

successful relationships is an important step towards creative collaboration. Of course, 

this is a huge area of social enquiry in which a great deal of work has already been 

done. Included in the Methodology chapter is a discussion that covers the philosophical 

underpinnings of the work that has been carried out.

Firstly, the task domain of design which provides the setting for the work described 

here will be discussed

The Task Domain
The work described here is contextualised in the task domain of design and this 

section will discuss the nature of design work and how it differs from other sorts of 

work. This task domain has been chosen largely because of the author's personal 

experiences of working in the field of design. Design, as the term is used here, covers
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a broad range of work which is characterised by the need for creative thinking and the 

solution of poorly-defined problems. A typical task would be the development of a new 

product for manufacture that should meet some desired specification. As we shall see, 

however, the specification may be very loose at the start of the process, only becoming 

really specific as work progresses. Although one particular task domain has been 

chosen, it should be noted that the work described here might have application in other 

areas where people must work creatively and collaboratively in the solution of poorly- 

defined and difficult problems. Design in this sense may cover many activities not just 

limited to industrial or product design.

Design Problems
Design is described by Papanek as "the planning and patterning of any act towards a 

desired, foreseeable end" (Papanek 1972). For the purposes of this thesis, the concern 

is principally with design as a problem solving activity where the problem is poorly 

defined at the start. Restrepo and Christiaans (2003) suggest that design problems as 

well as 'not being subject to systematisation', are 'characteristically incomplete and 

vague' . In Papanek's terms, the 'foreseeable end' might be some goal that is defined 

only quite broadly. A typical design problem of the sort that might be of interest here for 

example could be 'make it safer for children to cross the road'. While there is a stated 

goal to be achieved, the problem is still somewhat nebulous. In the world of cognitive 

science, such problems are described as 'ill-structured' (Reitman 1964).

For a problem to be described as well-structured it is necessary to know three things: 

the starting condition, the desired end condition, and the way to get from one to the 

other. In an ill-structured problem, on the other hand, one or more of these elements is 

missing. This is typical of creative work in general, and of design in particular. It has 

been noted that a designer must spend a considerable portion of their time in merely 

defining the problem to be solved before they can begin to work on the solution itself 

(Lawson 1990). Schon (1983) describes this defining activity as 'problem setting' and 

he makes a distinction between this and the activity of problem solving

That is not to say that well-structured problems are necessarily easier to solve than ill- 

structured ones: Goel (1992) for example notes that the game of chess has the 

characteristics of a typical well-structured problem and this most certainly involves the 

solution to difficult problems. Here, though, the concern is primarily with problems that
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involve investigation of new or unknown territory. Returning to the road-crossing 

problem mentioned above, we can see that several aspects of the starting position are 

unclear: how safe is it for children to cross the road at present? what are the dangers? 

are we talking about one particular road or all roads? which children? when do they 

cross the road? why? and so on. Likewise, the desired end state has not been clearly 

specified: what exactly is meant by the word 'safer'? In addition to this, more 

information is required about the sorts of solutions that it would be appropriate to 

consider: should we provide education, street lighting, a crossing-patrol person, or a 

bridge? could we re-route the road altogether? As work progresses, consideration of 

such questions as those raised above would lead to new questions- if we were to build 

a bridge, how could we be sure that the children would use it? and so on. As can be 

seen, finding the answers to these questions is not necessarily very difficult. In fact, 

one might argue that some design problems are easy: once the problem itself has 

been defined and clearly specified it is sometimes the case that a satisfactory solution 

presents itself almost immediately (Lawson 1990).

These ill-structured problems are different in nature to well-structured ones, and it is 

the process of exploration and learning, the definition of the problem's three key 

aspects: start, end and route between the two that is the uniquely tricky part. As we 

shall explore later Goel has studied, along with many others, how representations, 

typically sketches in design work, can be used in the exploration of these specific 

problems. The designer's sketch serves not just as a tooi for communication with other 

people, but also as a way for the designer, in a sense, to communicate with 

themselves. In one passage, Schon (1992) says of this sort of activity: "A designer 

sees, moves and sees again. Working in some visual medium ... the designer sees 

what is 'there' in some representation of a site, draws in relation to it, and sees what 

he/she has drawn, thereby informing further drawing." The designer, then, is using the 

sketch as a tool to explore the problem space. The sketch here is acting as a sort of 

model: a way of gaining increased understanding by means of 'what if style 

investigation. This is particularly valuable because the sketch can also prompt new 

ideas or thoughts.

Incremental Formalisation
Design has been described as a process of "incremental formalisation" (Gross 1996) 

with nascent ideas being somewhat nebulous and only becoming more concrete and
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formalised later in the development process. It is common for designers as they work to 

try to delay commitment to a particular course of action: Garner (2000), for example, 

suggests that it is the support for "incompleteness" and "ambiguity" that makes 

activities such as sketching important. While ideas are still expressed in 'sketchy' form 

they remain fluid and adaptable. As new information comes to light or as new expertise 

or access to new expertise in one area is gained the rest of the design can be reformed 

to encompass and to take advantage of the new knowledge. On the other hand, where 

commitment to a particular course of action has been made early on, it is not always 

possible to take full advantage of new information as it is unearthed: such major 

changes would be just too difficult or too expensive. Of course, in order for the project 

to progress at all often some decisions must be made early on. With no firm 

foundations a project may never make any progress. It is common practice for 

designers to add constraints to the project, sometimes making decisions in order to 

provide a basis for further progress even though such decisions need not strictly be 

taken until later.

It is part of the designer's job to manage the level of commitment, or formalisation, as 

the project proceeds - striking a balance between constraining too tightly to allow 

creative thinking, and being too free to have anything upon which to build. Gross 

famously developed a system called the 'Electronic Cocktail Napkin' (Gross 1996) to 

support various levels of commitment in the design process. This was in part a reaction 

to existing computer-aided design (CAD) systems which were seen as providing too 

rigid or constrained an environment for free exploration. While these systems are 

traditionally very effective at supporting the drafting process they did not always 

provide support for fluid or 'sketchy' working.

Lawson (1994) reports that the process of design has been likened to juggling: it is a 

process that requires attention in many areas at once, and it is one that often requires 

quick thinking. Above all here we are talking about a process where many activities 

occur in parallel: many components, parts or processes from diverse sources must be 

brought together to form an integrated whole. A change in one of these may 

necessitate a change in one or more of the others. Design is often carried out in rapid 

bursts of frenetic activity, in the course of a few minutes’ discussion, a whole plan can 

be formed or reformed- one cannot juggle in slow motion, Lawson notes.
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Creative Thinking

Holyoak and Thagard (1996) present an extended discussion about the role played by 

analogy in creative thought noting that "It has often been suggested that creativity is 

based on some mental mechanism for combining and recombining ideas in novel 

ways, where the recognition of viable new combinations depends in part on a kind of 

aesthetic judgement that the juxtaposed ideas fit well together." Two aspects are 

important here, then: firstly the ability to make new combinations and secondly the 

ability to recognise the value of some of them. This section will present some of the 

background to use of analogy in this context, and we shall move on to a discussion of 

the designer's use of visualisation, typically sketching, to support this recombination 

process as well as how computer tools have been used here.

Making an analogy has often been linked to the moment of the 'creative step' and it is 

often when we spot some "previously hidden" (Nakakoji, Yamamto et al. 2000) 

connection between some piece of information and what we are trying to design that a 

creative step occurs. Interesting work has been done in this area by Bonnardel (2000). 

One of her studies compared the output of one group of designers who, while working 

on a given problem, had seen a set of seemingly irrelevant images with the output of 

another group who had been shown no such images. The with-images group were 

found to generate a greater number of novel ideas. As Bonnardel says, she noticed 

that the designers could be inspired by "familiar objects that did not belong to their 

professional domain". There are certainly many famous examples of the spotting of an 

analogy leading to a creative idea One only has to think of Archimedes relating the 

water that spilled from his bath to the problem he was struggling with. Similarly, Elias 

Howe, while working on a design for an automatic sewing machine, reportedly dreamt 

that he was being attacked by warriors armed with spears that had holes near their 

points (Kaempffert 1975). On waking he made an important connection between his 

dream and his sewing machine problem. He realised that putting the hole in the sharp 

end of the needle would give him the solution he was looking for. So what enabled 

Howe to make this novel connection? There must have been a moment when some 

basic similarity, a sameness at some level was spotted and that in turn allowed more 

connections to be made. As Schon would have it (1983) "Seeing this situation as that 

one" he was able to "do in this situation as in that one."
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Holyoak and Thagard point out that it is easier to see differences between similar 

objects than between dissimilar ones. The reason, they explain, is that "similar objects 

produce a clearer mapping, which makes the mapped differences explicit" (Holyoak 

and Thagard 1996). It is difficult to list the differences between for example a bicycle 

and a house, because there are so many that one does not know where to begin. To 

list the differences between a red bicycle and a blue one is a much easier task. Equally 

one might suppose that it is easier to spot the similarities between things that are very 

different than between things that are similar. But the 'generative metaphor' (Schon 

1983), that is one that generates new perceptions, explanations or inventions, seems 

to go still further. Howe spotted two similarities between his dream and the current 

problem: firstly the spears were sharp like sewing needles, and secondly they had 

holes in. The true creative leap, though, came about when he saw a significant 

difference: that the holes in the spears were near to their points whereas the holes in 

sewing needles are at the blunt end. It was seeing this difference within the similar 

situation that allowed him to contemplate a change in the work he was doing. It is in a 

way spotting the limits of the similarities, the places where the mappings break down 

that allows one to 'do in this situation as in that one' and to change one's approach to 

the current problem by adapting some aspect of the analogous situation. As Johnson 

(Johnson 1997) describes, "[wjhat makes a metaphor powerful is the gap between the 

two poles of the equation". It is necessary, then, to go beyond simply making a 

connection and to start to explore it in some detail. Of course, the source material from 

which we make such analogies is not limited to the word of dreams. As Bonnardel has 

demonstrated, it exists in the physical world too.

This exploration of newly-spotted connections is often supported by the creation of 

representations, typically visual ones. We use visual models or visualisations, to help 

us think (Card, Mackinlay et al 1999) and to support and engender the conversations 

that Schon describes. We use graphical means to create or discover the idea itself as 

well as to explore it. As Card et al. explain, visualisations can "... have profound effects 

on people's abilities to assimilate information, to compute with it, to understand it, to 

create new knowledge". Aspects of information visualisation will be discussed in the 

next section.
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Visualisation

The organisation and analysis of complex data is important at two distinct stages in the 

type of creative work under consideration here. One the one hand, designers, in their 

search for knowledge and information that will help them to first understand and then 

solve the problems with which they are faced, must sift through, and get to grips with 

large amounts of data. As Shneiderman suggests, visualisation of such data can help 

with organisation and understanding: (Shneiderman 2002) ”[d]rawing mental or 

concept maps of current knowledge helps users organise their knowledge, see 

relationships and possibly spot what is missing." It is, in the first case, during this 

investigative process that visualisation of complex information can be useful. This 

process is directed towards understanding and coming to grips with new information 

and knowledge: internalising it in some way.

There is another area where designers commonly use visualisations of one sort or 

another. This is in the course of an activity that can be described as 'externalisation'. 

Here the designer may use models of one sort or another to externalise their ideas, as 

Shneiderman describes: thinking by free associations and carrying out 'what-if style 

investigations. This in turn they may do for two reasons: to allow for visual organisation, 

manipulation or examination of another sort as an aid to understanding as part of the 

creative process, in support of Gross' process of "incremental formalisation", and also 

to aid in the communication of ideas to others.

There are therefore two distinct areas where visualisation in some form is important: 

during the process of internalisation and during the process of externalisation. In the 

first case, the designers are trying to grasp and assimilate external knowledge and in 

the second case the knowledge is, at least in part, already internal. These areas, while 

distinct and each with their own specific requirements, do have certain similarities and 

so they shall be considered in tandem here.

Internalisation
One recently-developed system that supports examination and exploration of large 

amounts of data is Market Map (Wattenberg 1999). Here in an online system data is 

presented about the stock-market. The companies themselves are represented as 

nodes in a treemap (Shneiderman 1991): each company is represented by a rectangle 

on the screen whose size is proportional to the market capitalisation of the company. In 

turn, the company rectangles are arranged to fill larger rectangles representing each
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stock market sector (technology, pharmaceuticals and so on). The colours of the 

rectangles represent the recent changes in the stock price of the company: shades of 

red represent a fall in price, shades of green a recent rise. As the mouse is moved over 

each company-rectangle, a box appears showing the company name, the current 

share price, the amount by which its price has changed in a particular timeframe. A 

single click on a company-rectangle brings up a menu offering links to greater detail on 

that company or the market sector to which it belongs: charts, news articles and 

financial details are all available with one more click. It is possible to move very quickly 

from a high-level overview down to precise detail on one particular company. This very 

effective system demonstrates exactly the properties that are desirable in the process 

of internalisation a complex mass of data is made rapidly accessible.

Stappers and Pasman (2000) describe another interactive system aimed at allowing 

searches with complex criteria to be carried out easily. In this case, the 

multidimensional scaling approach is used to display database records arranged, again 

graphically in this case, according to similarity. Using this approach, were for example 

the contents of a database of wines to be displayed, those with similar characteristics 

might be grouped together spatially. To start with, only a few records are displayed and 

the user may see details of each one. When they click on a gap between records, a 

new database query is generated and executed. A new sample is then displayed that 

most closely matches the query. In this way, to take Stapper's example, it would be 

possible to find a wine 'somewhat sweeter than a Burgundy' from a database of wines, 

whereas carrying out the same search using text criteria might be very difficult.

Externalisation
It is common during, and often as an integral part of, the design process for designers 

to externalise their thoughts and ideas in the form of models of one sort or another. 

These models may take many different forms, for example they may be mathematical 

models, they may be vocal descriptions, they may be physical models or they may be 

diagrammatical models. Commonly designers will make such representations either as 

an integral part of the design process or in order to share some thought, concept or 

idea with someone else.

Drawing and sketching, for example, is seen as a very important part of the design 

process. As Lawson (Lawson 1990) explains "(t]he whole purpose of doodles, sketches
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or models is to act as a kind ot additional memory to freeze and store spatial ideas 

which can then be evaluated and manipulated." Schon expands on this describing how 

these externalisations themselves inform further work and describes this process as 

the designer having a 'reflective conversation' with the representation. It is the two-way 

nature of the conversation that differentiates this process from the exploration of data 

made possible by, for example, Market Map. The feedback loop which Schon describes 

where the designer finds new meaning and understanding in the representation they 

have created is a key cause of the difference in the representations made and 

therefore in the requirements for systems that support them. An important point that 

Schon makes is that it is through the "unintended effects of action" that this new 

understanding can arise. The act of re-representation in this context is a voyage of 

discovery and not just an exploration of some known or previously-scoped problem 

space. Here the representation process leads to the definition of the problem space 

itself.

It has been the case that traditional computer systems tend to support the process of 

internalisation more fully than externalisation However, a number of flexible systems 

have been developed. Nakakoji and Yamamoto for example present the ART series of 

systems (Yamamoto, Nakakoji et al 2000; Nakakoji and Yamamoto 2001; Yamamoto, 

Aoki et al. 2001; Yamamoto, Nakakoji et al. 2002; Yamamoto, Nakakoji et al. 2003) 

which support 2D spatial positioning during the process of creating for example text or 

multimedia files. As they explain (Yamamoto, Nakakoji et al 2000) 2D spatial 

positioning can take the place of sketching in domains where sketching is not 

appropriate. ART stands for 'Amplifying Representational Talkback' and a concern of 

this work is with how the use of such systems can help to promote the two-way 

conversations between the user and the representation as described above. In a 

similar vein, the spatial hypertext editor Tinderbox (Bernstein 2004) allows 

arrangements and hierarchies of objects to be viewed in many different ways, and for 

those objects to be easily and quickly rearranged. Here again, the system offers 

considerable scope both in terms of what can be represented and how this can be 

done. Gross' Electronic Cocktail Napkin has already been mentioned, and there are a 

number of other systems now that support a sketchy approach to the early stages of 

the design process. The sketching program SketchUp (Schell and Esch 2005) is an 

example of a particularly innovative and flexible application of this genre. Often used 

for building design, one can use this program to draw the plan view of a building and
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then, almost like a sculptor working with a clay model, pull it into the desired three

dimensional shape. Other three-dimensional modelling systems support such a 

working style also: primitive forms can be stretched and pulled to form complex 

models.

The designer, then, very often uses tools to support their thinking both in an analytical 

and an exploratory sense.

Tools for Creativity
Shneiderman (2002) has suggested eight important 'tasks for creativity' and he 

proposes that systems that support these activities are useful in creative work. The 

eight tasks are:

1. searching and browsing digital libraries, the Web and other resources

2. visualising data and processes to understand and discover relationships

3. consulting with peers and mentors for intellectual and emotional support

4. thinking by free associations to make new combinations of ideas

5. exploring solutions- what-if tools and simulation models

6. composing artefacts and performances step-by-step

7. reviewing and replaying session histories to support reflection

8. disseminating results to gain recognition and add to the searchable resources

As has been described above, much work has been done in support of the second, 

fourth and fifth items in the list The Preliminary Work chapter will describe work that 

has been done in the area of capturing the creative process for later review and 

dissemination and how this has led to the new studies that have been carried out. The 

next section will consider the importance of item three: support for collaboration in 

creative work.

Collaboration in creative work
Much creative work, including design, involves collaboration. As Fischer (2000) points 

out, it is seldom the case that a single person has all the skills required to complete a 

complex design project without seeking expert help in certain areas and it is the 

location of and access to such expertise that is one of the concerns here. Ancona and 

Caldwell, likewise report that"... as products and technologies become more complex, 

what once could have been done by an individual may now require the input and
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experience of several individuals". Kraut, Fussell et al. (2003) also point out: "As the 

workforce becomes increasingly distributed across space and time and increasingly 

mobile, the need to collaborate with remote partners to accomplish collaborative tasks 

has increased substantially." Candy and Edmonds (2002) confirm this in the area of 

creative arts, saying that the "desire to incorporate digital technology is driving an 

increase in collaborative practice amongst creative workers"

This increase in collaboration has also been seen in industry where in recent years 

there has been a shift in the style of product development often adopted towards the 

approach typified by the Integrated Product Team (IPT). This is a move away from the 

traditional method where product development was treated as a largely serial process 

with each department in turn 'handing over' the product to the next The IPT comprises 

stake-holders from many departments, all of whom can have input during the 

development cycle. As Candy (2000) notes "the sharing of knowledge facilitates 

creative collaboration" .

Collaboration in Design
The nature of creative collaborations and the relationships that form have been the 

subject of considerable study. Design teams, as Perry and Rosenberg (1998) describe, 

are typically 'agile' with new working relationships being formed as new problems and 

areas of the investigation come to light. These relationships are seldom static; indeed, 

roles may be assumed and changed quite rapidly and repeatedly during the course of 

a creative project.

In a number of practice-based studies, Candy and Edmonds, reported for example in 

(Candy and Edmonds 2002), have observed creative partnerships between artists 

producing digital works and technologists in support of them. In the COSTART 

(Computer SySTems for Creative Work: An Investigation of ARt and Technology 

Collaboration) studies (Edmonds and Candy 2002), artists were invited to take part in 

residencies where, for a relatively short, but intense, time, they would be provided with 

facilities and personnel support for their chosen projects. Candy notes that in the 

studies, the collaborations were found to be most successful where a partnership of 

some sort developed. Historically, successful creative work has been done following 

the model of the inventor supported by the willing, but subordinate, assistant. However, 

as reported above, it is increasingly the case (Ancona and Caldwell 1990) that a single
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individual does not have sufficiently broad expertise to make all the decisions in the 

sort of project we are considering here and so collaborative partnerships are required.

From such studies, three models of creative collaboration have been identified (Candy 

2000; Mamykina, Candy et al. 2002): the assistant model where the technologist 

assists the artist, the full partnership and the partnership with artist control. Of course, 

such relationships often change over time as the task demands. Edmonds et al. 

(Edmonds, Candy et al. 2003) describe a particular instance thus; "The artist was 

content to leave much of the innovation and development of the system to the 

technologist, whilst retaining overall control of the artistic process. Whenever the work 

appeared to move away from his chosen objectives, he firmly took control and 

redirected the effort." We can see a shifting partnership here: for a large part of the 

time, the roles were equal (albeit complementary rather than identical), and this was 

interspersed with periods where the artist took control

John-Steiner (2000) reports on a number of retrospective accounts of successful 

creative partnerships. Often these are quite long-term collaborations; in a number of 

cases, like that of Pierre and Marie Curie, husband and wife teams and this gives us 

some useful insights into how such partnerships can be sustained. She notes that 

"Issues of trust, uncertainty, competition, intellectual ownership, financial dependence, 

equity, emotional fusion, and separation need to be negotiated among partners in long

term collaboration." Additionally, "Language is central to shared creation and is not 

limited to verbal language". Other important factors in these collaborations include the 

establishment of a shared vision: "Shared vision ... is crucial to successful 

collaboration, but it is not always sufficient. For a partnership to be truly creative - to 

change a discipline and transform a paradigm - multiple perspectives, complementarity 

in skills and training, and fascination with one's partner's contributions are also 

essential." In a more practical sense, collaborators should have means to support 'fluid 

and open communication' and 'risk-free exploration' (Mamykina, Candy et al. 2002).

So how does the designer take best advantage of available expertise? Firstly, it seems 

that allowing collaborators to contribute to the creative, rather than just the technical, 

aspects of the work is important. This may involve the designer relinquishing control in 

some areas (Candy 2000). They must engage collaborators in their problems. They
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must also explain those problems clearly and this often involves the development of 

new shared understandings and shared languages specific to the problem or project.

Shared Languages and Reification
Mamykina, Candy et al (2002) suggest that one common feature of successful creative 

collaborations is the development of a shared language. This goes beyond mere 

linguistic commonality, although that is also important: it is clearly vital that, where 

communication is linguistic, participants are able to speak the same language. 

However, much of our communication goes beyond mere words. The ‘shared language' 

referred to may indeed extend beyond speech: as Bly (2003) points out, when working 

together "...the ability to point, gesture, and use deictic references is intimately 

entwined with the conversation and the task process". A shared understanding of the 

meanings of these physical gestures is important in closely-coupled work.

As well as extending beyond the direct use of words to include gesture, the shared 

language that may develop invests additional meanings in these communicative acts. 

When people work closely together for some time, they naturally develop a shared 

history: a common set of memories of past interactions, problems and successes they 

have shared In fact Wenger goes so far as to suggest that communities of practice, 

those close collaborative groups, 'can be thought of as shared histories of 

learning' (Wenger 1998). By referring to these histories, they can take shortcuts in their 

communications with one another. It is possible to recall to a collaborator's mind a 

whole complex set of concepts by saying something like 'the work we did over there, 

[pointing]'. The shared language that develops, then, can be embedded in objects, 

locales, even sounds.

Wenger (1998) uses the term 'reification' to describe the process whereby abstract 

concepts come to have a significance in this way. As he explains: 'Any community of 

practice produces abstractions, tools, symbols, stories, terms, and concepts to reify 

something of that practice in a congealed form'. In his studies of medical claims 

processors he found that certain common objects, such as forms that the claims 

processors completed, had much greater significance to those who were part of the 

community. The submission of a form might appear to be a fairly unimportant event to 

an outsider. For a member of the group, on the other hand, the existence of the 

completed form might set in train 'a complex web of conventions, agreements,
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expectations, commitments, and obligations'. This process of reification, then, can give 

rise to significant additional information being attached to seemingly straightforward 

concepts and this is an important part of the common language that develops during 

collaboration.

Of course, if one does not share the history of the group, this type of communicative 

shorthand may be missed or misunderstood. As Wenger goes on to explain (1998) ‘...if 

everything is reified, but with little opportunity for shared experience and interactive 

negotiation - then there may not be enough overlap in participation to recover a co

ordinated, relevant, or generative meaning.’ Clearly where the reification is not 

understood, participation in the group's activities is required in order to come to an 

understanding of their shared language. Wenger presents reification and participation 

not as opposites but as complementary. Participation leads to reification which in turn 

supports further and deeper participation.

Wenger's work as described above is largely concerned with communities of practice, 

where many people are engaged together in similar work. Perhaps more common in 

design work is the community of interest. Here while members have come together 

because of some shared aim or interest, they tend to be from different areas of 

expertise. As Fischer and Ostwald (2003) explain, a community of interest is "a 

community of representatives" of communities of practice. The community of interest 

represents the coming together of a number of knowledge systems. In order to make 

the most of the expertise and experience of all the members, shared understandings 

must develop. As Fischer (2000) explains: "Bringing different points of view together 

and trying to create a shared understanding among all stake-holders can lead to new 

insights, new ideas, and new artefacts."

When new members seek to join a community of practice, or when members of a 

community of interest seek to reach a shared understanding, that is to cross a 

boundary between knowledge domains, they make use of boundary objects. Wenger 

(1998) defines these as "artifacts, documents, terms, concepts, and other forms of 

reification around which communities of practice can organize their interconnections". 

Fischer and Ostwald (2003) meanwhile describe them as "externalizations of ideas that 

are used to communicate and facilitate shared understandings across spatial, 

temporal, conceptual, or technological gaps". The boundary object, then, is something

A. J. Weakley: Internet-Based Support for Creative Collaboration 28



that has meaning within two or more knowledge systems and it can act as an stepping 

stone tor understanding between them. Fischer and Ostwald describe that the meaning 

may not be precisely the same in both domains, but there is sufficient common 

understanding for the boundary object to be used as a link.

Boundary objects allow people to channel their communication and therefore explain or 

describe things to one another. "The interaction around a boundary object is what 

creates and communicates knowledge, not the object itself" (Fischer and Ostwald 

2003). In the next section, some of the ways in which artefacts or objects can be used 

to enhance shared understanding and communication will be considered.

Communicative Artefacts

It is increasingly recognised in the literature that interpersonal communication relies on 

shared access to artefacts in the environment (Luff, Heath et al. 2003). The importance 

of these shared artefacts has become more apparent as we spend more time 

communicating with people who do not have access to the same artefacts as we do. 

As Luff et al (2003) report, the classic studies of human communication which 

concentrated on non-verbal communication such as gesture and body language 

tended to neglect the use of shared artefacts as facilitators. This has led to the 

development of systems that attempt to provide users with face-to-face views of each 

other and which ignore the surroundings of the users. As they go on to explain, users 

of such systems tend sometimes to assume that the people they are talking to are able 

to see objects in the same ways that they themselves can, however this is often not the 

case and this leads to misunderstanding.

Shared artefacts might be documents, models, or other physical artefacts, which are 

either directly the objects of discussion or which are used to clarify points or which 

passively facilitate communication. Gaver (1992), for example points out that face-to- 

face collaboration is "situated within a shared, encompassing space, one which is rich 

with perceptual information about objects and events that can be explored and 

manipulated." We are here concerned not only with talking about these objects, but 

with using these objects as shared communicative facilitators: talking through or with 

the objects and the surroundings. There are principally three ways in which the 

environment or environmental artefacts become part of a conversation: when they are, 

perhaps unconsciously, used to contextualise a statement, when they are deliberately

A. J Weakley: Internet-Based Support for Creative Collaboration 29



used to illustrate a point or are themselves the object of discussion, and as passively- 

informative objects in the environment. We will consider each in turn:

Our environment as a whole particularly contextualises what we have to say, although 

this is often not explicitly stated nor even consciously registered. Sperber and Wilson 

(1986), for instance, give many examples along the lines of one person saying to 

another 'it's late'. In different environmental contexts this could be interpreted in any 

number of ways. Were the two people standing on a station platform one might 

interpret their words to mean that it was the train that was late. On the other hand, if 

they were in a domestic setting at five minutes to midnight one might interpret the 

meaning as 'it's time for bed'. The point is that an important, perhaps vital, aspect of 

this sort of communicative act is the setting in which it is made. Once it is 

decontextualised by separating it from its environment, it becomes ambiguous and the 

communication is compromised.

Churchill and Erickson (2003) explain the role of artefacts that are deliberately used in 

conversation: "People elaborate on their statements by picking things up or walking 

around them, by turning them around, by pointing to certain features, by inviting and 

indicating novel visual stances or perspectives to take, by glancing in the direction of 

objects as they become the focus of the conversation, and even by turning their backs 

on them." Here we can see that objects are used to clarify, illustrate and explain, again 

where parties to the conversation do not all have access to ihese objects, 

communication becomes unclear. In a face-to-face setting, for example, it is possible to 

see where someone is looking, and therefore to work out how an object looks to them, 

Buscher, O’Brien et al (2001) describe this mutual knowledge as 'reciprocity of 

perspective'. As Kraut, Fussel et al. (2003) describe: "[wjhen people can see where 

each person is looking, it is easier to establish common ground." For familiar objects, it 

may not be necessary to have identical viewpoints, then, but it is nevertheless 

important to know what the other person is looking at.

A hotel key rack, as Perry and Rosenberg (1998) suggest, is a good example of a 

passive environmental communicative shared artefact. By looking at the key rack we 

can gather a great deal of information. We can tell how many rooms there are in the 

hotel, and how many of them are occupied, whether a particular person is in or out and 

whether they have mail. As Perry and Rosenberg say, the key rack "enables people to
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pick up specific information about the guests in the hotel by utilising their knowledge 

about the way hotels work." Our worlds are filled with such common artefacts that allow 

us to deduce useful information about our situations and our surroundings.

The importance of these shared artefacts has become more apparent as technologies 

have provided ways to communicate with others with whom we do not share a 

common environment and who do not have access to the same artefacts as we do. As 

Luff, Heath et al (2003) describe: "Limited access to the furnished world undermines 

the remote individual’s ability to make relevant sense of the conduct of the co

participant." Tuikka and Kuuti (2000) for example have studied the use of physical 

artefacts by designers for just this sort of communicafion. In the groups of designers 

that they studied, they found that everyday objects in the working environment were 

regularly used to explain and clarify. They found thaf fhe fact that the room in which 

they did their studies had to be tidied up between sessions created a number of 

problems. Arrangements of objects or posters on the wall were not available for 

returning, or new members of the team during later sessions. The absence of these 

objects caused a lack of access to the shared working history of the group. It was 

found fhat objects such as flower vases, drinks bottles, pens and so on were used by 

the design team to demonstrate how they envisioned the product in use. When used in 

this way, such objects become invested with a significance or meaning greater than or 

different to that which they usually have. This becomes part of the group knowledge 

and can be used as a shorthand in later discussions.

Ducheneaut and Belotti (2003) studied e-mail use primarily between colleagues in the 

same organisaton. They point out that in some ways, sharing objects using e-mail is 

easier than sharing them in other ways (think of e-mail- or Web-addresses for 

example). In fact, they suggest that in a sense, an e-mail can carry its own 

contextualizing environment with it. A single message can point via a URL to the object 

under discussion. It can also contain, though, a complete record of the background 

conversation that has led up to the current message. If the recipient is sufficiently 

aware of the setting in which earlier messages were sent, and of the people who sent 

them, a message can carry with it a complete defining context.

As Whittaker (2003) explains, in many cases, speech alone can be sufficient for 

effective communication. Indeed the delays associated with adding video information to
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communications media can cause disruption to the communication. Traditional video

conferencing systems he explains have usually adopted a 'head and shoulders' view 

but, for many cognitive tasks, this type of visual information adds little to the 

effectiveness of the communication. Instead he suggests that this sort of view is in 

contrast to the visual information provided by a shared physical workspace which tends 

to include the shared artefacts that are the object of the work. Bearing this out, in an 

experiment involving a collaborative physical task, in this case someone fixing a bicycle 

under remote instruction, Kraut, Fussell et al. (2003) found that addition of a visual 

channel did not greatly affect performance. In one experiment they measured the 

speed and accuracy of a person fixing a bicycle while being instructed about what to 

do. In some cases the instructor was able to see video images transmitted from a 

camera attached to the head of the person acting out their instructions. In the other 

cases, the pairs could only communicate verbally. They found that the instructions 

given changed from one setting to the other, being more explicit where only the audio 

communication channel was available. However, the accuracy or speed of task 

completion was not significantly improved by the addition of visual data. They 

speculate, however, that had the instructor been able to control the direction of the 

camera to spot for example a spanner that was out of shot, the situation might have 

been improved for the with-video group and this is in line with Whittaker's suggestion 

that the environmental information can be important.

Whittaker reports that there are occasions when this traditional-stye video-conferencing 

set-up does have distinct advantages, for example pointing to work by Veinott, Olson, 

Olson, and Fu (1999) who found that non-native speakers made good use of the video 

channel when giving directions. In that work, the non-native speakers were able to 

make up for their lack of fluency by using gesture. In addition, it was possible for the 

speakers to notice and respond to 'looks of puzzlement' when something they had said 

was not understood.

Also, having a mental picture of the person with when one is communicating is an 

important factor in establishing common ground. Walther, Slovacek et al. (2001) found 

that in new teams, seeing photographs of other members increased affection and 

social attraction. In teams of longer standing, though, presentation of photographs 

reduced affinity.
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A number of systems have been developed with the aim of addressing the issue of 

sharing environmental information. Perry and Rosenberg (1998), for example, present 

the People and Information Finder (PIF). The PIF is a Web-based system aimed at 

supporting communication among distributed teams in the construction industry. As 

they explain, these teams, like movie casts, are dynamic or 'agile', typically only being 

drawn together for a single project. The PIF presents information about team members 

on pages divided into sections. The first consists of data about locating the team 

member 'in their physical space': telephone number, address and so on, also included 

here are photographs and video images showing their offices. Additionally there are 

team spaces which provide similar information about other teams within the 

organisation. Also it is possible to see the page owner's past activities. As Perry and 

Rosenberg explain: (1998) "the PIF and its underlying informational structure provides 

a world reduced in detail, but augmented in contextual complexity". Studying such a 

system allows one to place an individual and a team within the context of their office in 

the first instance. Seeing images of how this is arranged and the ability to study their 

past work provide contextual information about that person.

Another system, this time slightly more dynamic but in this case providing less detail 

has been developed by Zhao and Stasko (2000). Described as an 'opportunistic 

peripheral interface' the 'What's Happening?' application displays a small window on 

the desktop of all its users. In this window appears a scrolling list of announcements. 

As well as displaying general information: the community calendar, the weather 

forecast and so on, it is possible for users to add personal information 'it's my birthday' 

for example. By clicking next to a message users can add comments which everyone 

can see. As they note, this is a tool aimed at maintaining awareness of what is 

happening in the distributed community. It is unobtrusive but it provides shared context 

for future discussions. It strengthens and maintains common ground by making sure 

that everyone knows both about important activities, and about personal contextual 

information on individual group members. This is exactly the sort of background 

information that can support communication among people who do not share the same 

environment. In this case, though, the information is not so much related to shared 

physical artefacts and settings but to shared events or thoughts: to distribution of 

cognitive artefacts.
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It seems that the information needed to contextualise and clarify work-related 

discussions is not necessarily a high-quality video image of a person’s face. For 

personal discussions, of course, the image of a face may be more important (Walther, 

Slovacek et al. 2001). In the work context, though, there are a great many clues 

leading to the establishment of common ground that are not visible in a person's face.

Informal Communications
In fact, it seems that it is not even essential to go as far as interacting directly with 

another person: casual 'overhearing' can be valuable also. Rosenberg for example 

points out the value of being able to overhear conversations in a shared workspace. As 

she says, "[i]t is often important for people sharing the same workspace to be aware 

that a meeting or a conversation is taking place, so that they can join in or leave at 

appropriate points." (Rosenberg 2001). In another paper, Perry and Rosenberg (1998) 

point out that electronic communications media typically do not capture or transmit this 

valuable information. They say that such systems commonly reduce opportunities for 

informal communication such as: "chatting, overhearing conversations, seeing current 

work laid out on other people's desks, and so on."

Wenger (1998) has noted that in order to be able to participate fully in a group, it may 

be just as important to know and understand the latest gossip as it is to know and 

understand the latest memo. It is only possible, though, to acquire knowledge of the 

gossip either by perceiving the ways that other people relate to one another, or by 

hearing about this from someone else. Again we can see that informal information 

exchange is very valuable.

Dourish (2001) studied the use of the RAVE always-on videoconference-style 

connection at Xerox EuroPARC. He reports that he became comfortable using the 

system. When a colleague with whom he was communicating using the 

videoconference system asked for directions to find a local store he pointed through 

the media space. What he means by this was that, knowing in which orientation his 

image would appear in the colleague's office he was able to point in the correct 

direction This was in spite of the fact that the pointing gesture he was making did not 

reflect the direction of the store from his own local orientation. Having these permanent 

connections became almost like sharing an office with the remote people. As Dourish 

describes, though, long term use of this system served to highlight the importance of
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such things as eye contact as a cue tor conversational turn taking. He notes that such 

behaviours take their meaning largely from the circumstances in which they are 

produced. Gaver (1992) describes such social activities as being situated in their 

environment. As he explains, different communication media afford different types of 

interaction: an important aspect of understanding collaboration is understanding the 

environment in which it takes place. He describes a still from a video image of a remote 

colleague drawing attention to the questions such an image can raise: 'is she looking at 

her computer, at the camera, or at my image on her monitor? Is there somebody else 

in her office, perhaps standing just to the left of the view? What’s that paper on the 

table7.

It is also often through the informal, weak connections described above that we 

discover complementary skills or interests that we share with others . Where meetings 

are largely formal, or prearranged, as is often the case with traditional video

conferencing systems, for example, there is little opportunity to share informal gossip. 

Short, Williams and Christie in 1976 suggested that: "In a face-to-face meeting, some 

of the most valuable chats are between people from different parties, perhaps meeting 

for the first time. It is in these chats that new contacts are made with long-term, and 

perhaps ill-defined, goals in mind" (Short, Williams et al 1976). More recently, Egido 

(1990) notes: it is precisely the reduced opportunity for informal, unofficial

interactions that makes teleconferencing unattractive to politically savvy employees". 

Indeed, even in the face-to-face world, as Kraut, Egido et al. (1990) have found, the 

opportunity for such informal communications is greatly limited by distance. They 

studied the frequency of collaborations among researchers whose offices were at a 

range of distances from one another. Significantly, the distances in question were 

typically measured in metres rather than kilometres: there was no question of long

distance teleconferencing here The indications of their research were again that it is 

often informal interaction, chance meetings and casual discussions that lead to the 

formation of new relationships. They suggest that the opportunity for casual discussion 

enables people to discover shared interests and establish common ground with 

potential collaborators. Where people work at even a relatively short distance from one 

another, these casual meetings are less likely to happen and so new working 

relationships are less likely to form. As Kraut, Egido et al. explain: (1990) "Most often, 

naturally occurring, informal contact and communication provide the opportunity for
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potential collaborators to learn about each other, and also serve as the framework 

within which collaborative tasks are accomplished"

Dourish and Bellotti (1992) have pointed out that, in an open plan office, the ability to 

quickly scan another's computer screen to see what they are doing is important in team 

working. Similarly, Rosenberg (2000) suggests that, in a team setting, the ability to 

'overhear' one another without necessarily having to be in direct communication allows 

people to jump in and take part in a conversation at the appropriate time. In both 

cases, it is the ability to catch another’s unintentional, but communicative, act; to see 

the state of their computer display or to overhear a snippet of conversation, that allows 

the sharing of new, unexpected, information. In this case, the computer screen might 

indicate that the person was busy, or that they were engaged in a particular task that 

might or might not be of interest to the observer. Similarly, by overhearing, one might 

realise that a colleague was trying to find out about a subject that one knew something 

about

Increased interest in these informal modes of communication which include what 

McGrath (1990) describes as 'back-channels' and redundant communications channels 

have led to research into 'awarereness' in communications systems. Systems like 

Rosenberg and Perry's PIF, Dourish's RAVE and Zhao and Stasko's 'What's 

Flappening?' might be included in the genre of systems supporting awareness. 

Additionally, common instant messaging systems allow one to set status information 

that is visible to others and to make them aware of one's current situation

There is some ambiguity as to what exactly is meant by 'awareness' in this context 

(Schmidt 2002) and Christiansen and Maglaughlin (2003) have made a categorisation 

of the types of awareness in the literature. Finding forty one different uses of the term, 

they divided them into four categories:

• Workspace awareness relates to "... the knowledge of the tasks that have been, 

are being and need to be done within the virtual environment"

• Availability awareness is to do with who is available at the present time

• Group awareness relates to systems supporting a sensation of being part of the 

group
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• Context awareness includes "physical, social and mental context" and covers 

such things as the background setting as well as the presence of deadlines or other 

social pressures.

Olson and Olson (2000) report on issues arising in remote working where there was 

insufficient social awareness for example. In their study, workers in one country were 

unaware of an important social event that their collaborators in another country were 

missing in order to meet online and so tended to allow meetings to overrun. The PIF, 

meanwhile, supports workspace awareness in that it allows users to create portfolios of 

past and current projects. What's Happening? is a system that supports group 

awareness by allowing the sharing of informal or gossipy as well as formal information. 

The status notification facility included in many instant messaging systems is an 

example of support for availability awareness.

There are two approaches to the sharing of awareness data. On the one hand, 

exemplified in the PIF, the user deliberately creates and publishes the data. The other 

approach is shown in RAVE where the user need take no action, instead the camera is 

switched on all the time. We can liken these two approaches to the distinction that 

Schutz (1967) makes between what he calls an expressive act, which is an instance of 

one person deliberately sending a message to another, by speaking for example, and 

an expressive movement, which is some act or action that, while it is informative to the 

observer, was not made with the deliberate intention to communicate. Similarly, 

Goffman (1959) talks of expressions that people 'give' deliberately and those that they 

'give off' without conscious intent. In face to face interaction, we are alert to both types 

of communication in forming an understanding of the other person.

Loosely-Structured Groups
We have a picture of a small informal team with new people joining and leaving at 

arbitrary times and where roles shift from equal partnership to partnership led by an 

individual. The groups described, then, might be termed informal or loosely-structured. 

Working within this loose structure, group members may seek out collaborators for 

specific tasks. Closer bonds may form temporarily where members work together on 

specific problems. This closer work might last for a few weeks or months so there is a 

fluid network of ties of various degrees of strength between members which is in 

constant flux. In addition, as for example Ancona and Caldwell (1990) pointed out,
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members of such groups may also need to "interact with individuals outside the group 

to complete their assignments". The typical model of group work, Ancona and Caldwell 

suggest, concentrates exclusively on interactions within the group rather than including 

those that extend beyond its boundary. These external bonds are crucially important. In 

fact, it might be more correct to consider the boundary of the group as itself being fluid. 

As collaborations form new members, possibly whole subgroups, may be temporarily 

subsumed into or appended to the main group.

Weak Ties
In an analysis of social networks, Granovetter (1973) found that it is generally through 

weak ties between groups that information is disseminated through the broader society 

or organisation. Within small close-knit groups, where ties between individuals are 

strong, commonality of knowledge is likely to be high and therefore the opportunity to 

develop partnerships based on complementary skills is relatively low. Connections 

between strongly-tied groups, each of which may be made by only a single member 

are likely to bring in surprising new information. Connections between subgroups in the 

broader organisation or society therefore may often come about through these 

unstructured, serendipitous, almost random, one-off links. As Ancona and Caldwell 

(1990) found, connections out-with the known group are very important: "... if 

information technologies are to improve this type of team's performance, they must be 

designed to both improve the group's decision making and enhance the group 

members' interactions with non-members."

Stenmark (2000) tested a system part of whose functionality was to build up a profile of 

its users. Using this, it was then possible to find users with similar profiles to oneself. 

However, he reports : "As one user put it "What’s the use of hooking up with people 

doing the same stuff I do? [...] It would probably be better to team up with those who 

know stuff I don’t know" Here we can see a desire to form connections out-with the 

peer group. The wisdom of this desire is borne out in research by Constant, Sproul and 

Keisler (1996) who found that people with diverse connections were better able to find 

technical help when they needed it: "The diversity of ties as well as the resources of 

information providers contributed to whether or not seekers' problems were solved"

Structural holes
Walsh and Maloney (2002) discuss 'structural holes' in social networks. In this case, 

they are particularly concerned with scientific collaborations which, they argue, are
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becoming larger and more dispersed. A structural hole, in this case, is present where 

two people in a network have no way of directly communicating with one another but 

instead must go through some intermediary third party. Granovetter's argument is that 

it is the few connections between close knit social or work groups that bring in new and 

exciting knowledge and experience to the community. That is, communities with many 

structural holes are diverse, exciting and possibly creative. On the other hand, as 

Walsh and Maloney point out, close knit networks with many connections support 

cohesion, trust and consensus in the face of uncertainty.

As has been discussed elsewhere, it seems that successful creative collaboration 

relies heavily on close coupling and strong ties. The types of collaboration described by 

the likes of Mamykina et al. and by John-Steiner are most effective where there are few 

structural holes in the team and where cohesion and trust can develop. Having said 

that, Granovetter's argument holds considerable weight when applied to the formation 

of a new collaboration or partnership. As Constant et al. found, diverse connections led 

their subjects to good advice and to the solutions to their problems.

Successful collaborations are based on diverse and complementary knowledge, as 

Fischer (2000) explains it is from the 'symmetry of ignorance' that a collaborative 

partnership is formed. In this process there is a requirement both for the new and 

exciting knowledge that comes from Granovetter's weak ties and for the trust that 

comes with networks that have few structural holes. Indeed the creative process, in the 

field of design, is often described as a series of stages that involve either divergent 

(idea generation) or convergent (concept refinement) thinking and it would seem that 

these phases might be supported by societies with weak ties in the first case and by 

societies with few structural holes promoting close working in the second case.

We have seen arguments that exciting new information is more prevalent in networks 

that have weak ties and many structural holes and that support, trust and close 

coupling is more common where there are few structural holes and where there are, 

instead, strong ties. A tool to support both types of thinking and both types of work 

might therefore need to facilitate both types of network structure. As Haythornthwaite 

(2002) notes: "Weak ties tend to be more opportunistic, taking advantage of passive, 

group-oriented means of communication, whereas strong ties tend to be proactive, 

seeking out means of contact."; the two are complementary.
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Understanding One Another
Next we will consider the role of common ground in communication. As Sperber and 

Wilson describe (1986) "a single sentence, with a single semantic representation, can 

express an unbounded range of thoughts." Yet we are able to communicate specific 

ideas and thoughts with great clarity and precision. Although we might speak the 

identical words we can convey a different meaning because they are spoken in a 

different situation or to a different person for example. Add to this changes in emphasis 

or intonation which again can alter the meaning and it becomes clear that the 

expressiveness of our language reaches far beyond just the words we speak. We are 

able to understand what others mean because we share common ground with them. 

Common ground in this sense is defined by Clark and Brennan (1993) as “mutual 

knowledge, mutual beliefs, and mutual assumptions" and without these we would find it 

impossible to communicate.

If we have no understanding of the other person at any level we cannot possibly know 

what it is they are trying to communicate to us. However, this level of unfamiliarity is 

uncommon. At its least-grounded, Sperber (1995), for example, suggests that 

communication can and does take place even where the protagonists do not share a 

common spoken language. It is sufficient to recognise another person as human in 

order to be able to make inferences from their actions. In his example, observing a 

person eating berries, we might infer that that particular type of berry is good to eat As 

Sperber goes on to explain, the berry-eater might, knowing they were being observed 

by another human, deliberately show themselves eating the berries in order to 

demonstrate that the berries were edible. Our existence as humans, and our ability to 

recognise other humans, then, establishes a degree of common ground. We have a 

clear understanding of what it means to be human and we know that many things: 

eating, sleeping and so on, are common to all humans.

Searle (1969) argued that communication without language can only be used to 

communicate very simple messages. Searle uses the term 'illocutionary acts' to refer to 

individual communicative messages. He goes on to explain that even his dog is 

capable of performing some simple illocutionary acts: "He can express pleasure and he 

can ask (request) that he be let out. But his range is very limited, and even for the 

types he can perform, one feels it is partly metaphorical to describe them as 

illocutionary acts at all." Whether or not the term 'illocutionary acts' is used
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metaphorically here, communication between a person and a dog, while limited, is 

nevertheless possible. Common ground exists here too. The fact that the dog is 

another living animal affords us at least some level of understanding of its actions and 

desires. We know that from time to time it becomes tired or hungry, for example.

The belief that we are communicating with a person brings with it a certain degree of 

common ground When the telephone rings, even before one picks it up, one can 

assume that on the other end another person is waiting. Common ground already 

exists: we know, for example, that if we do not answer within a reasonable time, they 

will hang up. If it turns out that the call was from an automated system ready to play us 

a pre-recorded marketing message we readily become confused. Similarly there is a 

moment of confusion when we think that our friend has answered the telephone only to 

discover that it is in fact just their recorded voice on the answering machine. A fast 

reassessment of the situation is required: we must rephrase what we had planned to 

say into some new form that will make sense in a recording. There is nonetheless 

common ground embedded in our communication via the answering machine tape: we 

know that our message will be heard by a real person at some time Furthermore we 

know what it is like to hear messages on answering machine tapes. Certain 

conventions such as leaving one's name, telephone number and making it clear when 

the message was recorded have developed because we share this common 

experience. These conventions apply even when we are leaving a message on a 

stranger's answering machine.

In any communication where we are, or believe we are, communicating, even indirectly, 

with another sentient being, then, a basic level of common ground exists at the start. 

As we continue to communicate, this body of shared experience and knowledge, this 

understanding of one another, grows and we get a sensation of knowing the other 

person.

The Experience of Being Together
In his book 'the phenomenology of the social world' Alfred Schutz discusses at some 

length the experience of being 'together', he considers the question of how shared 

understanding and common meaning can come about. Schutz describes levels of 

closeness in human relationships: the distant they-orientation which he contrasts with 

the much closer thou-orientation. The phenomenologists, of which Schutz is one,
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believe that humans may only be reflectively aware of their actions rather that being 

directly aware of them Instead we live in a world of intentions, thinking on a higher 

level: we act 'in-order-to' achieve some end un-noticing of the details of these actions 

until some breakdown occurs. As Schutz explains, to the observer, these detailed 

actions are clearly visible and it is the 'in-order-to' intent that is hidden. To interpret 

another's actions, to try to understand their intentions, we must rely on what we know 

about them or what we assume them to be like; it is in the levels of this 'knowing' that 

the thou- and they- orientations are differentiated.

The they-orientation is the least intimate of Schutz' categories: in this case we tend to 

classify others as belonging to particular groups. Schutz describes such groups as 

'ideal types', these are typified by such examples as 'train driver', 'customer', 

'passenger' and so on. We have a conception, a mental model, of these types of 

people and identifying an individual as a member of a particular group allows us to start 

to try to understand their actions. In one passage Schutz uses the example of a shop 

assistant: when we see someone in a shop who we ascribe to the ideal type 'shop 

assistant', we know in advance the ways in which it is acceptable for us to behave 

towards them, and we have expectations about how they will treat us in return. Of 

course, our concept of each ideal type is subject to continual revision or subdivision. 

Also, sometimes we make mistakes and the person we approach turns out to be just 

another customer which can be confusing. We assume, as it were, a degree of 

common ground or shared understanding with the other person which does not in fact 

exist.

As Schutz (1967) describes, "The they-orientation is the pure form of understanding 

the contemporary in the predicative fashion, that is, in terms of his typical 

characteristics. Acts of They-orientation are, therefore, intentionally directed toward 

another person imagined as existing at the same time as oneself but conceived in 

terms of an ideal type." Basing our understanding on this ideal-typical behaviour we do 

not have true understanding of the other person. Although our models are constantly 

subject to revision and refinement based on our experiences and the situation we are 

in, our conception of the ideal-type will only change within a narrow range. As we come 

to understand in what ways the person does not fit our model of the ideal type, our 

relationship and depth of understanding of them changes. It is only as we move thus 

towards the thou-relation that we start to see the other person as an individual different
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from the prototype. We perceive those with whom we share a they-relationship as 'one 

of them' (Schutz 1967). The they-orientation is typical of the way we relate to people 

who we do not know and also people, such as historical characters, who we cannot 

meet. We can nevertheless come to form an understanding of these historical 

characters; as Schutz explains: (Schutz 1967 p103) "I can imaginatively place the 

minds of people of past ages in a qasisimultaneity with my own, observationally 

understanding them through their writings, their music, their art."

Schutz firmly grounds the true thou-relationship in face-to-face interaction but he 

makes a particular definition of 'face-to-face'. Here he defines the face-to-face situation: 

(Schutz 1967) "I speak of another person as within reach of my direct experience when 

he shares with me a community of space and a community of time. He shares a 

community of space with me when he is present in person and I am aware of him as 

such, and, moreover, when I am aware of him as this person himself, this particular 

individual, and of his body as the field upon which play the symptoms of his inner 

consciousness. He shares a community of time with me when his experience is flowing 

side by side with mine, when I can at any moment look over and grasp his thoughts as 

they come into being, in other words, when we are growing older together. Persons 

thus in reach of each other's direct experience I speak of as being in the 'face-to-face' 

situation." Of course, Schutz' book was originally published in 1932 and there have 

been considerable advances in communications technology since that time. 

Importantly for this work, we should consider whether any aspect of a Schutzian 'face- 

to-face' situation can be formed among distributed people using modern technology.

It has been suggested (Graham 1999) that the word 'virtual' in the phrase 'virtual 

reality' (VR) is often used in the sense of 'as good as'. The suggestion, or perhaps the 

implicit claim, of the developers of virtual reality systems, according to this view, is that 

one day such systems will be able to evoke in the user an experience that is 'as good 

as', perhaps even indistinguishable from, real life. Often the future of the Internet is 

seen as convergent with that of virtual reality: becoming a Gibsonian Cyberspace 

(Gibson 1984) in which one might become completely immersed and replacing our 

traditional communities. However, as Wellman (2001) explains, "Myopically fixating on 

the rapidly-developing Internet, hypesters, pundits and wired scholars have all wrongly 

proclaimed it to be a place apart."
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Both the arguments of Dreyfus (2001) and Graham (1999) refer to the issue of 

embodiment and its associated personal risk. Graham, for example, suggests that a 

VR simulation of the experience of coming face to face with a man-eating tiger, while it 

might be frightening, would always fall short of the real thing because there is no 

danger of actually being eaten. Dreyfus (2001), meanwhile, suggests that: "In news 

groups, anyone, anywhere, any time, can have an opinion on anything. All are only too 

eager to respond to the equally deracinated opinions of other anonymous amateurs 

who post their views from nowhere. Such commentators do not take a stand on the 

issues they speak about. Indeed, the very ubiquity of the Net tends to make any such 

local stand seem irrelevant."

At about the same time as Dreyfus and Graham were writing, a seemingly contrasting 

view was presented by Rheingold (2000) who saw in the development of the WELL a 

thriving and vibrant online community. As Mitchell (2003) explains, things did not quite 

develop the way some had predicted: sure enough we do not all spend our lives in 

online communities to the exclusion of physical ones nor has our physical existence 

been replaced by a virtual one. Rather it appears that we have seen a steady 

integration of these technologies into our everyday lives. "We perceive, act, learn and 

know through the mechanically, electronically and otherwise extended bodies and 

memories that we construct for ourselves...". Of course, this has brought about great 

changes, but none so dramatic as some originally thought

Other researchers have found that the world of the virtual community may in fact be 

closer to idealised notions of ’community' than our present-day real-world communities 

(Shumar and Renninger 2002). Online cmmunities often have explicitly identified 

leaders who have special privileges much as traditional communities had chieftains 

(Reid 1999). As Wellman again explains, while some have worried that online 

communities may not be true communities, "... these worriers are confusing the 

pastoralist myth of community for the reality. Community ties are already 

geographically disperse, sparsely knit, connected heavily by telecommunications ... 

and specialised in content."

Wellman (2001) reports on fundamental changes that have taken place in the ways 

that we connect with others. He suggests that many years ago our social or support 

networks were made up of neighbours. He calls this 'door to door networking': when we
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needed help, we would call next door. This was replaced by 'place-to-place' networking 

with the advent ot the telephone and the postal service. With landline telephones for 

example, one calls a place rather than an individual: one does not necessarily know 

who will answer. He contrasts this with 'person to person' networking which followed 

later: when one sends e-mail, or calls a mobile telephone one is contacting a particular 

person directly. Importantly one may not know what social setting they are in: they 

could be at work and unable to chat, for example. It is necessary at the start to 

establish this social setting for the conversation to proceed.

Wellman suggests that we are now reaching a stage of 'role-to-role' networking. Here 

he suggests that a person's role as a father or mother, for example, can be sustained 

using mobile technology so they can be in direct contact with their family at any time. 

Similarly, we can be in contact with work colleagues or people who share a hobby 

wherever we are. He suggests that this is leading to a separation of roles. In online 

groups, for example, it is rare to find out about a person's family situation, instead we 

mainly deal with them as a hobbyist or professional of some sort. This is a much more 

personalised or individual approach to networking, as Wellman says: "This is a time for 

individuals and their networks, not for groups."

In a similar vein, Mitchell (2003) and Rheingold (2002) report on the rise of what 

Mitchell describes as 'ad-hoc' networking brought about by the advent of wireless 

technologies. Mitchell for example explains that our networks are maintained "through 

a complex mix of local face-to-face interactions, travel, mail systems, synchronous 

electronic contact through telephones and video links, and asynchronous electronic 

contact through email and similar media" (Mitchell 2003). At any time, prompted 

perhaps by a ringing mobile telephone, we can switch to a different social setting, 

although the space we are in remains the same.

Place versus Space
In a discussion on the nature of 'place', Meyrowitz (1985), drawing on the work of 

Goffman, makes some interesting points that are particularly relevant to this 

discussion. He points out that human interaction (a 'situation') occurs in a 'place' but 

that the boundaries of such a place, rather than being the physical objects we 

commonly imagine such as walls, doors and so on, are created by 'barriers to 

perception'. Bearing this out, Harrison and Dourish (1996) make the following
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distinction between a 'space' and a 'place': '[s]pace is the opportunity; place is the 

understood reality.' If we are merely in a space, then our behaviour can take many 

forms, once that space becomes a place, however, the weight of tradition, culture or 

history will encourage us to adopt particular styles of behaviour. Some places, like 

libraries for example, are more conducive to solitary introverted pursuits. Take yourself 

to a public house, however, and a whole raft of different, and much more sociable, 

behaviours become acceptable.

As Meyrowitz explains, once we start to consider situations as information systems it 

becomes possible to consider places as affected by electronic media. In the real world, 

we may make a discussion private by holding it behind closed doors. Knowing that 

these barriers to perception are in place and that we cannot be overheard allows, even 

causes, a private discussion to happen. The nature of the place can quickly change, of 

course, for example when someone moves close enough to overhear a private 

discussion. In these cases behaviours must change to reflect the new situation, the 

new place that has been created. It is significant to note that online, Web-based 

'places' can be created that do not change in this way: access to a system can be 

strictly controlled and, where necessary or desirable, anonymity can be preserved.

As Meyrowitz (1985) notes "... when electronic media begin to provide the information 

once available only when participants met in the same place at the same time, then 

electronic media begin to reshape the meaning of 'place' itself." Part of what causes a 

space to become a place is the agreement, tacit or otherwise, of a group of people to 

abide by certain norms and standards of behaviour. In the real world it is very hard, if 

not impossible to eschew the trappings of our society completely In online discussion 

groups, however, we are told that up to 80% (McArthur and Bruza 2001) of members 

merely observe and never actively join in with the group. These 'lurkers' look in to the 

place from the safety of the anonymous space without. As Meyrowitz has pointed out, 

and as we have seen above, it is only when one is aware of surveillance or of the 

presence of someone else that one's behaviour changes. The place (or situation) that 

one is in, rather than being created by the barriers to perception themselves, is rather 

constrained by one's own conception of these barriers.

In truth, in the online world, much of what we do is subject to surveillance or recording 

of one sort or another. Typically, our visits to Web pages, for example, are recorded in
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considerable detail. Increasingly nowadays this has become the case in the real world 

also. We subject ourselves to recording and monitoring by numerous security cameras 

when we enter a shop or even walk down the street. While this sort of impersonal 

recording may cause us to behave in a generally 'sociable' way, it is far less invasive 

than the thought that someone is deliberately watching just oneself. Lee and 

Girgensohn (2002) found resistance to use of continued observation in their 'Portholes' 

system. In this case, other members of the organisation could view photographs of the 

subjects which were refreshed every few minutes. In this way the system supported 

increased awareness within the organisation. Lee and Girgensohn found that when the 

subjects had some control over the quality of the image that was presented, and when 

they were able to re-shoot the image if they were caught in a strange pose, the system 

was better received

Summary
It is increasingly the case that projects involving creative work require the input of many 

people (Ancona and Caldwell 1990). This is particularly true in work that involves the 

solution to ill-structured problems where the definition of the problem itself often 

happens in tandem with its solution. In these cases the work, typified by the designer’s 

sketch, is often supported by visualisation

Some of the unique aspects of design work as described above might be summed up 

as follows

• The designer has a problem to solve, but at least at the start of the process this is 

not clearly defined and may only be expressed as an aim;

• It is likely that the designer will be working in areas outside their domain of 

expertise, additionally their work may often span many domains at once;

• It is likely that the designer will require the assistance of experts, or of others who 

have specific knowledge or skills, but at the start of the process it may not be known 

exactly what expertise is required, nor who possesses it;

• The designer may form nebulous plans bringing together components from 

diverse sources: in discussion with the experts, these plans may be reformed on the 

fly.
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Computer technology has been used to great effect in the area of information 

visualisation allowing us to explore data in new ways and to reach new 

understandings. In this area, two aspects were discussed, on the one hand there was 

internalisation, covering such things as the use of tools to explore and understand 

complex and large data sets. On the other hand, mention was made of tools that 

support the externalisation of data, allowing a 'sketchy1 approach to the exploration and 

development of nascent ideas.

Collaboration is crucial to the sort of creative design work under consideration here. 

Where collaborations are often most effective is when a partnership can form. Such 

partnerships depend on free and open communication, trust, the establishment of 

shared goals, complementarity of expertise and, from time to time, the relinquishing of 

control. In the creative work under consideration here, many such partnerships may 

form within the loosely-structured groups that have been described. The work of John- 

Steiner, for example, which was described above, identifies that an important aspect of 

successful creative collaboration is communication. Where relationships and 

communication are particularly strong, John-Steiner points out, collaborations can be 

most creative.

A number of communications systems such as the PIF were described as was the 

importance of the ability to overhear others and to engage in informal communications. 

The work of Kraut, Egido and Galagher (1990) was cited as an example of how casual, 

informal interaction can lead to the formation of new work connections, in that case in 

the academic world. In addition the use and utility of objects in the working 

environment as facilitators for communication, and communicative artefacts in their 

own right, was described.

There are many systems that support remote collaboration, but relatively few that 

support casual, informal interaction. As we go about our daily lives, we leave behind as 

well as radiate information about our interests, our current state of mind and so on. An 

area that has not been well covered in the literature relates to the sharing of this 

casual, unintentional, undirected but nevertheless informative information. As Goffman 

describes, on the one hand we 'give' impressions to others, but at the same time we 

'give off impressions that are informative too to those seeking to assess how busy we 

are, where our interests lie and so on. It is often when we notice something that a
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person has not thought to share with us, an object on their desk perhaps, that we are 

able to form some new connection with them. It is this area that the rest of this thesis 

will explore.

This work will concentrate on support systems that help people to learn about or 

understand one another. This learning is part of the formation of an understanding of 

the other person. It can lead to working relationships with the free and open 

communication that John-Steiner points out is so important for really creative 

collaboration. The work described in this document explores systems that can allow 

people to exchange this unintentional information with one another in the course of 

creative work. The thesis is therefore addressing quite a specific area which is a 

component of the process of creative collaboration.

The preliminary studies described in the next chapter outline firstly instances when 

such unintentional communication took place between people using a Web-based tool. 

Further instances are then described where computer-based systems allowed people 

to exchange information with one another even though that was not always their 

intention. The systems in these later cases, by supporting such communication, were 

supportive of the creative work being undertaken. In these latter two cases, the work 

being done was the creation of an artwork. The users of the Web-based tool were 

academics given the task of jointly preparing a paper; such work is also creative.

This chapter has set out some of the most relevant literature to the work being 

described here. It set out the task domain as being that of design. Design in this case 

is characterised by the need for creative thinking and the solution of poorly-defined 

problems. This definition covers a broad range of work, some of the key aspects of 

which have been set out in this section. We have identified that collaboration is an 

important part of this sort of work, and further that casual, informal interaction is 

important in forming collaborative relationships but has not been well covered in earlier 

work. The rest of this thesis will explore how such informal interaction could be 

supported within distributed groups.
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3. Preliminary Studies
Foundation Work
There is a body of work that formed the foundation for the new studies which are 

reported upon below both in this chapter and in the Main Studies chapter. Foremost in 

the foundation is the WISA (Web Interactive Scrapbook Application) system (Weakley 

2001) which was the starting point of this thesis. The current work set out, in a sense, 

to answer the question 'how could WISA be improved?'.

Very briefly, WISA is an online system that aims to support creative knowledge workers 

in researching the problems that they are faced with It does this by providing facilities 

for them to make collections of useful resources, much like a paper scrapbook. They 

can organise, analyse and annotate these collections, but most importantly the 

collections are shared. It is possible with this system to search within the collections of 

other users and in this way to learn not just about the contents of the collections but 

also about the other users themselves.

The WISA system was the result of the author's MSc thesis One of the early steps in 

the work described here aimed to start to answer the question set out above by looking 

at the strengths and weaknesses of the existing system Here, a user evaluation of the 

WISA system was carried out (Weakley and Edmonds 2004). This was done as part of 

this thesis and therefore forms part of the preliminary studies. The evaluation as well as 

the system itself will be described more fully below.

Other work in the foundation is related to the author's involvement as a technologist in 

the COSTART2 (Edmonds and Candy 2002; Edmonds, Candy et al. 2005) study which 

was briefly mentioned above. In this study several artist-in-residencies were held at the 

specially-equipped Creativity & Cognition Research Studios at Loughborough 

University of Technology, UK. Here, several artists were invited to visit the studios each 

for a week-long residency to work on a project of their choice. During this time they 

were provided with equipment as well as support from technologists dedicated to their 

chosen project. After the residencies the artworks that were developed were exhibited 

at an exhibition that formed part of the Creativity & Cognition conference 2002 (Candy 

and Edmonds 2002). During the residencies, collaboration between the artists and the
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technologists was observed and recorded for later study (Edmonds, Candy et al. 

2003).

In several of the COSTART projects, the visual programming environment Max/MSP, 

which will be described in a little more detail in a later section, was used. As Myers 

(Myers 1990) describes "Visual Programming (VP) refers to any system that allows the 

user to specify a program in a two-(or more)-dimensional fashion". Typically in visual 

programming some graphical representation of a process or processes is manipulated 

to create a program. As we reported in (Edmonds, Candy et al. 2003), the value of 

visual programming surfaced in that work in relation to, for example, how the program 

could be made to be self-explanatory and easy to grasp.

In the Max/MSP environment, the program looks much like a flow chart. One creates 

the program by defining the flow of messages between objects. Objects are 

represented in Max/MSP as boxes on screen, and the programmer draws lines 

between the objects which control where messages can pass. Objects can be nested 

and so it is possible to make high-level representations of the program. Opening these 

high level objects reveals more objects inside and one can continue to open and 

explore if it is necessary to delve into the inner workings of the program In this way it is 

possible to make even quite complex programs easy to grasp.

The closely-coupled work that was carried out was often exploratory in nature. A 

number of the artists viewed their residencies as an opportunity to experiment with new 

technologies or techniques that they would not otherwise have had a chance to use. In 

many cases it was important for the technologist to be able to demonstrate not just the 

results of some programming effort, but also the rationale behind it. This was facilitated 

by the use of visual programming as described above. As will be reported upon below, 

in one of the preliminary studies, visual programming was again used. Again in this 

case the emphasis was upon how the programming environment supported 

communication between the collaborators. This time, though, the emphasis was upon 

how the system came to act as a communication tool rather than as a more passive 

explanatory aid.

The foundation work, then, placed an emphasis on collaboration in the course of 

creative work. The WISA system was developed to address some of the issues raised 

by the author's experience of creative collaboration as a practising product designer.
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The work on the COSTART2 project supplemented and extended these experiences. 

The starting point of this work was with an existing system that had not been user 

tested to any great extent, and practical experiences gained through collaboration in 

the course of a large number of creative projects.

Introduction to the Preliminary Studies
In addition to the evaluation of WISA, a number of other pieces of work have been 

carried out as a preliminary to the main studies which will be reported on in a later 

chapter. Firstly, and related closely to the evaluation of WISA, was a study carried out 

by Brigid Costello and the author (Costello, Weakley et al. 2004). This investigated the 

issues of presence surrounding a comparison of, on the one hand, the evaluation of 

WISA, a dedicated creativity support tool, and, on the other hand, an archive of 

material that documented a collaborative creative project that was carried out remotely 

but without a dedicated support tool. We defined the term 'creative presence' to 

describe what was required of such tools: support both for collaborative presence- the 

feeling of being connected and in touch with the collaborator, and for creative process- 

obtaining, retaining, and possibly recalling or retrieving, a knowledge of the creative 

decisions made in the course of the project.

These issues of creative collaboration, and communication through systems were 

explored further in the creation of a performance artwork by Andrew Johnston and the 

author, with assistance from other CCS (CCS 2004) members. The performance took 

place at Sparks, the CCS launch event (CCS 2002) and we have reflected and 

reported on the development of this work in (Weakley, Johnston et al. 2005). Again we 

returned to sketching, and the ability to delay commitment to an idea, but this time 

there were significant aspects to do with the way that the collaborators used the 

developing system itself as a communication medium- something that was largely 

unexpected and not what it was intended for.

Such unconventional, or unexpected, modes of communication again came to the fore 

in the development of the Sea.nee project (Turner, Neumark et al. 2004). Here, it is 

interesting to note that the author's role was to write a messaging server - a dedicated 

communication system, but what shall be reported on below is how the users of this 

system were hindered and at the same time liberated in their communication with one 

another by their mode of access to these messages.
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The diverse parts ot this preliminary work will be drawn together at the end ot this 

chapter in a discussion that considers the ways in which communications systems, and 

their users, can either 'push' information towards one another in an active way or ‘puli' 

information from a whole raft of data that is available. This is a development of a 

discussion first aired in (Weakley and Edmonds 2005) and introduces the rationale 

behind the main studies.

WISA
Description
The nature of creative work, particularly design which is the domain addressed by the 

WISA system, is that normally one does not do the same thing multiple times. One 

might suggest that such a repetitive activity would be better called production than 

design Instead, design, as has been described above, involves exploration and 

discovery in new territory. One of the activities that designers are often involved in is 

researching some subject, technique, method, material, technology or process with 

which they are unfamiliar. In the course of this research, the designer may call upon 

experts from the domains that they are investigating for help and advice. These experts 

for some period of time become members of an ad-hoc and fluid design team. Where 

the designer is able to engage the expert in the problem at hand, they may receive 

best advice. It is this engagement together with the location of the expert that are key 

problems that this thesis aims to address, and which WISA and its evaluation reported 

on below started to explore.

The designer, being in unfamiliar territory, typically does not know the relevant technical 

jargon. Also, they may not be quite sure what they want. If the design is at an early 

stage, they may only have a vague idea that some new combination of existing objects 

or processes, perhaps coupled with new elements, will generate the result they require. 

Clearly, the expert's engagement with such a problem requires a careful approach by 

the designer, as well as a willing disposition from the expert.

The designer, then, has a need to collect and analyse information and this may include 

information about people who might be able to help by advising or supporting the 

design process. The WISA system was developed with the aim of supporting the 

designer's research process. As they study these new and unfamiliar areas, designers 

often make collections of useful material to which they may refer later; catalogues,
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cuttings, sketches or notes. WISA allows the designer to make similar collections in an 

online system. WISA can be accessed using a normal Web browser: this makes it 

possible for several people to share a collection and to work on it together from 

multiple locations.

Much like a conventional scrapbook, the resources that are collected can be arranged 

spatially on the screen. Resources can also be annotated. As the designer works with 

their collection, their actions are recorded for later review. Each time a resource object 

is moved, its position is stored in a database and it is possible later to replay the 

process of creating a collection. The capability for spatial arrangement supports the 

important design activity of externalisation that has been described above.

Figure 3.1: The WISA project view

.. . 1 •' - 1 ' -•“.••itT \ - _____
wi$A: wsb-tweractive Scrapbook Application

http://www. org uk/Projec?EndNote/showpro}.php?xcoord=

In the WISA project view (shown in fig. 3.1 above), resources are made to look like tiles 

on the screen. The user can drag and drop them into position and even stack them on 

top of one another. The colour of a resource can be changed and each resource has 

an icon showing what category it belongs to: image, Web site, text note and so on. 

Each resource can belong to many projects. If one person finds something that looks of 

interest in another person's collection, they may add it to their own collection too. Users
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may also add notes to the resources and these too can be seen by others. The 

resources therefore gain value over time, accumulating information about how useful 

they were or were not. This is much in line with the way books and folders accumulate 

annotations, underlinings and other indications of how they have been used in the past. 

As Dourish (2001) describes, such artefacts embody the work process that has been 

carried out.

Figure 3.2: Annotation of a resource in WISA
Current project: Group J,
Viewing resource: where arc you?

Sticky -Note Contents

This morning Sydney time am looking for inspiration for the writing taks but cannot see 
whether my coautors have been busy.

Date Made Made 3y

2CQ3-G9-25 WKM
09:29:17 HI

WISA is a multi-user system where each user can make many projects, or collections 

of resources, and these may be arranged hierarchically. It is possible for several users 

to share joint projects in which case each of them can edit, add to or annotate the 

resources that are contained. A resource can be included in many projects, and so may 

attract many annotations from different people in different contexts. An important 

feature of the system, as it turned out, is that all projects are available for every user to 

look at While users cannot edit projects that they do not own or jointly-own, they can 

look inside them and they can also replay their development. Of course it is envisaged 

that the user group for a particular installation of WISA would be restricted in some 

way; the system requires each user to log-in before anything can be seen.

In addition to looking at one another's projects, users can search the database. Each 

resource has keywords associated with it and there is a search form displayed on the 

main screen. There are a number of search options. Firstly, and most straightforwardly, 

the 'text' search option searches for individual resources in any but the current project 

whose keywords match the search criteria. A list of these is displayed at the side of the 

screen, and clicking on each element reveals more information such as annotations 

that have been associated with that object by any user. Additionally, there is an 'add' 

button that adds the resource to the current project. Secondly, a 'project' search finds 

projects containing resources whose keywords match the search criteria. These are 

displayed at the left of the screen, but this time grouped by project. For each project 

group displayed, the list includes the owners of the project as well as all the resources 

currently included This gives additional information about the resources that have
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Figure 3.3: search results
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been located and in what contexts they have been 

found useful.

A third search option is ’nearby'. Here, a project 

search is carried out but this time within each 

project displayed, only the resources that match the 

search criteria and those that have been placed 

physically close to them are displayed. In addition, 

the search form maintains a list of all the keywords 

associated with the project that the user is currently 

working on. As they work with their collection, 

adding new resources and rearranging existing 

ones, this list is reordered. Resources that have 

been recently added appear at the top of the list, 

and resources that have been moved often are 

moved towards the top of the list. There is an 

'automatic' search button that will submit a query 

consisting of the top few words from this list. 

Although this is not implemented in WISA, it was 

envisaged that such a system might be used to 

automatically locate relevant resources as the user 

works without their having to take any action. The 

system in addition to searching within its own database, can query online databases for 

new resources.
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If the user clicks the 'replay' link, a new window opens into which all the project history 

is loaded. At the start the screen appears blank except for a control panel with 'play' 

and 'pause' buttons. When the user presses play, the resources appear and move 

about on the screen in animated fashion, re-enacting the development of the project. 

One can see whether the arrangement was made straight away or whether there were 

many tentative shufflings and reshufflings as the resources were explored and 

examined. In the WISA replay system, time is distorted: each move of an object takes 

2.5 seconds and moves follow on from one another without pause even though the 

user may have taken a break from the project for many hours or even days between 

moving one resource and moving the next.
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Evaluation of WISA
In order to start to understand the strengths and weaknesses of the WISA system, a 

user study was carried out. The study involved seven volunteer users who were 

academics of one sort or another. Importantly, as it turned out, each of the volunteers 

knew, and in some cases had worked together with, at least one of the others. Despite 

having prior knowledge of one another, during the course of the evaluation the 

volunteers learned new things about one another. Additionally, a number of usability 

issues with the current system were uncovered, and useful comments were received 

about a number of its features.

The evaluation took place over the course of a few days. The seven volunteers were 

divided into two groups. Each group was asked to imagine that they were writing an 

academic paper together. They were asked to start to collect, within WISA, a set of 

useful resources and to organise them according to the structure that they thought the 

paper might adopt To help them get started, a number of resources, quotations in this 

case from the HCI literature, were already in the database. As well as having access to 

these, the evaluators could search for and add new resources.

At the end of the evaluation period, the volunteers were asked to complete a 

questionnaire about their experiences. The questionnaire comprised 43 questions 

broadly following Sheiderman's eight 'tasks for creativity' described in the previous 

chapter. As Shneiderman explains, tools that support many of theses tasks are 

particularly useful for creative work and so this was felt to be a suitable structure for the 

questionnaire.

It was unanimously felt by the evaluators that the graphical representation of resources 

should neither be replaced with nor supplemented by a non-graphical representation, 

such as a list. At the same time, there were a number of comments about confusion 

that resulted from modifications being made to a collection by another user without 

notification or explanation. A particular aspect that was identified in the investigation 

was that there was no convenient way of alerting other users to some new piece of 

information, for example.

There were also instances where users who had previously worked together for some 

time discovered new common interests, outside the scope of the evaluation, and were 

able to share information that had been collected and stored in WISA. One user made
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the comment that: "the sources available in this project and the others have made me 

realise that I should be talking more with [name] about collaboration environments.. ." 

and went on to say: "just starting- finding the amount of existing material hard to 

navigate- useful though for the real work I am currently doing! " These new connections 

were made when one user came across an interesting-looking resource belonging to 

another. It is significant to note that, while these new connections might not have been 

made without WISA, they were not made by one person interpreting the spatial 

arrangement made by another In this sense, the connection could be made 

independent of a knowledge of context. It was not necessary to know why the 

interesting resource was present or what purpose it served for its owner; its mere 

presence was sufficient.

WISA has proved to be useful in one sense, but like so many other collaboration 

support systems it transmits only part of the data. While resources are presented in the 

context of a project (which is useful to the project's creator), in order to be more useful 

to others the required context is about the users themselves - why did they do it? It is 

the addition of support for this sort of information exchange that should form the basis 

of future versions of this system As one of the system's evaluators put it: "There are 

many depths and features in the background engine which aren't adequately 

represented in the interface": there is clearly scope to expose more of the information 

that the system captures.

Summary
The WISA system supports the creation and organisation of collections of useful 

material. In addition, the system facilitates sharing of the resources amongst the user 

group by allowing searches to be carried out across all projects. In this way, WISA 

supports the sharing of expressive movements, those non-deliberate but nevertheless 

informative cues that are so often missing from remote communications systems. 

Looking at, or even searching within, another person's collection is very like browsing 

the collection of books they have on their shelf. In fact, WISA extends this capability 

still further As the user creates the arrangement of objects, exploring relationships and 

connections between them, perhaps discarding some and adding others, their actions 

are recorded. Later, the development of the project may be replayed either by its owner 

or by another member of the user group
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The WISA system does not incorporate facilities for direct communication: expressive 

acts are not supported in this prototype. Nevertheless, in the evaluation of the system 

the test users did discover new knowledge of one another; new shared interests that 

they did not realise existed despite prior acquaintance. Of course, there were issues 

relating to the lack of support for deliberate expressive acts, and this was not 

unexpected. It is clear from the evaluation that a system such as WISA should form 

only part of a multi-modal communications facility. Nevertheless, the constrained 

communications facilities offered by WISA have demonstrated the value of sharing 

expressive movements in addition to expressive acts. Moreover, the evaluation of 

WISA highlighted a number of areas where other sorts of expressive movements were 

not shared. On returning to a joint project, for example, it was not always apparent 

whether another user had made any change. At other times, a large number of 

changes had been made and it was not easy to understand why. One user remarked 

that the system provided insufficient awareness about the actions of others While 

awareness of the past actions, and past activities of others was available, this was not 

accompanied by an 'alerting' facility. The system did provide facilities for its users to 

'puli' such information from the system by active searching, it became clear that 

additionally the system should be able to 'push' information at the appropriate time.

Communication involves both the active sending and passive sending of data. During a 

spoken conversation, the speech itself is actively transmitted towards the listener, while 

at the same time, the speaker's facial expression may be transmitted without active 

intent. At the receiving end, the observer may carefully watch the speaker's expression 

- pulling data in an active way. In a telephone conversation, speech again is pushed, 

and this time some of the passive information (expression) is lost. Some remains 

though: their tone of voice for example.

With the WISA system there is no mechanism for active push, but active pulling of 

passively-transmitted data is supported. The owner of a project works for their own 

purposes, inputting data without the intent to transmit it to a particular person. The data 

is stored and can be retrieved by another user when they search the database.

Comments on the evaluation revealed that active message sending is a requirement. 

By recording and making available a history of such messages, the pulling of actively 

sent data can also be supported. Another facility that the evaluators requested was that
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they should be alerted to changes that have been made since their last visit. In this 

case, alerts are active pushing of passive communications data

Comparison of WISA and Sprung!
Introduction
In a paper for the Presence conference in 2004 (Costello, Weakley et al. 2004), 

extensively revised and updated for HCI International 2005 (Costello, Weakley et al. 

2005), Brigid Costello and the author compared on the one hand the evaluation of 

WISA (a dedicated support system for creative workers) with the collaborative 

development of an artwork that was carried out without a dedicated support system. 

Sprung! was exhibited at GRAPHITE 2004 in Singapore (Costello and Maclnnes 2004) 

and was developed by Brgid Costello and her collaborator Alastair Maclnnes over the 

course of a few months. During this time, Brigid Costello was in Japan and her 

collaborator was in Melbourne.

It is often the case that the development of artworks such as Sprung! are carried out by 

artists who are either self-funded or who have relatively small grants for the work. The 

Sprung1 project was funded by the artists as well as being developed by them. In such 

cases, traditional project management software is not always appropriate. In the 

Sprung1 project there was not a large budget, nor were there large teams of people or 

other resources such as equipment to manage and this is the domain of many project 

management systems. There was, as shall be described below, a need for the sharing 

and exchange of documents, both descriptions or specifications of the system as well 

as programmatic elements under development. In addition, there was a need to share 

ideas and concepts, and the study of the Sprung! archive material brought to light a 

number of ways that such sharing and exchange was done as well as ways in which it 

might be supported more effectively.

As we work with other people, we casually monitor what they are doing (Dourish and 

Bellotti 1992). We look at people's computer screens to see what they are working on, 

or we look at their desks or their demeanour to see how busy they are. As people hold 

conversations nearby, we sometimes overhear and can jump in at the appropriate 

moment (Rosenberg 2000). The study of such phenomena has led to an interest, 

particularly among those who are involved in the study of remote working, in 

'awareness' (Christiansen and Maglaughlin 2003). Our awareness of others, it is
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suggested, is one ot the things that are typically lost when we work remotely. WISA is 

an example ot a system that goes part-way in supporting the sensation of awareness 

of another person While the system records their actions for later review, it does not 

support the alerting of other users to something one has done. Such a system would 

therefore need to include additional features if it was to be of maximum use in the 

course of a collaborative project such as the development of Sprung!

The evaluation of WISA brought to light a need for increased support for a sharing of 

information relating to the presence and activities of others- something we described 

as 'collaborative presence'. The Sprung! project on the other hand, highlighted a need 

for access to information about the creative process that was accessible to all parties 

and additionally could be referred to later We combined these into a call for systems to 

support 'creative presence'.

Description of Sprung!
Sprung! is an interactive artwork that comprises a large projection and three pressure- 

sensitive floor-pads. When installed, the floor-pads are each covered by a circular mat 

which at once serves to protect them and highlight their position. As can be seen in 

figure 3 4 below, the screen display shows an animated landscape with puddles on the 

ground Three springs are visible and when the user steps on each floor-pad, the 

corresponding spring becomes compressed. The spring stays in this position for as 

long as the user keeps standing on the floor-pad and at the same time a pink bubble 

appears and grows at the top of the spring. When the user steps off the floor-pad, the 

spring pops up, firing the bubble into the air. When the bubble floats down and drops 

into one of the puddles, a musical note is played.

Development of Sprung!
Sprung1 was developed between December 2003 and June 2004 and the work was 

carried out by Brigid Costello and a fellow artist. The pair divided up the work into two 

main areas with Brigid Costello working on the programming while her collaborator 

worked on the animation and sound aspects of the project. The pair had worked 

together on previous occasions and knew each other quite well. Initially, the artists 

were located in different Australian cities. After the initial stages of the project, Costello 

relocated to Japan and continued the work from there. While the time difference 

between Japan and Melbourne is only small, the pair found that talking on the 

telephone was prohibitively expensive. In addition, they tended to adopt different
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Figure 3.4: The Sprung! screen

working patterns, Costello worked on the project during the day while her collaborator 

tended to work on it mainly in the evening

Communication in the course ot the work was mainly by e-mail with a tew text-chat 

sessions. The email archive was saved and this formed the basis for the analysis 

described below. In previous work together the artists had made extensive use of the 

telephone and so were able to make comparisons between the two modes of working 

during discussions that were held after completion of the project. In all some two 

hundred e-mails were exchanged during the project, with sixty percent of these being 

sent during the last two weeks of work.

There was a considerable focus during this project on the collection and management 

of data and a number of issues relating to exchange of data arose. One of the great 

benefits of using e-mail as a means of sharing and exchanging files during the project 

was that each file came with an attached text. Sometimes this might be very brief but in 

other cases could be extensive and descriptive. For example here is an extract from an 

e-mail: "Anyroad, here's the sound: BASS is an Indian flute apparently. It's looped. So if 

you can programme its volume to decay over time that'd be choice. .. HARP is not
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looped. There are two octaves, 2x5 notes. I forgot to include an extra root note in the 

third octave ... The question would be what puddle makes that note?" As can be seen 

this amounts to significant annotation of the file itself. Not only are the files themselves 

described, but this snippet of text includes important information about the context in 

which it was sent. Even without knowing all the details of what was going on at that 

time, we can make many surmises about what stage the work was at and what was 

being done.

At one point in the project one of the artists set up a shared file repository but this 

turned out to be of only limited use. One reason for this was technical in nature- the 

server could not be accessed all the time. But there was an additional reason why e

mail was preferred and this was because of the self-annotating nature of the archive 

and thus the fact that the archive could be searched. Many e-mail applications allow a 

message archive to be sorted by subject. The subject of the e-mail is typed by hand 

when it is originally sent and typically is retained when the receiver replies. The most 

modern systems have more sophisticated methods of tracking related messages, and 

can follow a thread of conversation even though the message subjects are not all the 

same. There is a limit to what can be achieved in this way, however and this is because 

very often an e-mail contains information on many subjects. Whereas in an e-mail 

mailing list discussion, messages are commonly related to just one conversational 

thread, in messages between colleagues or friends, messages may touch upon many 

topics.

This type of archive material appears to be surprisingly useful. In fact on reviewing the 

archive, the artists were surprised to see a large number of ideas that were suggested 

at the early stages but not used and they felt that some of these ideas might be useful 

for later projects.

The awareness issues uncovered in the WISA evaluation highlighted the requirement 

to allow users to alert one another to important events That is, it was clearly important 

for users to be able to push information actively towards one another. The interest of 

the developers in revisiting the archive of material collected during the Sprung! project 

illustrates the opposite point. Facilities that allow users to sift through and extract just 

what is relevant to them at a particular time are useful too. In the WISA evaluation we 

saw this pulling of data when the users noticed new common interests. While the user
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creating the object had not thought to alert the other user, the other user was able, 

knowing it was ot interest to himself, to pull this information from the system.

Development of the Interactive Musical Environment
The Sparks performance was essentially a duet between a trombonist (Andrew 

Johnston) and the computer via an interactive musical environment (IME) (Weakley, 

Johnston et al. 2005). The IME that was developed was able to respond to the 

trombonist's playing and this response inspired him to play further. A microphone 

recorded the trombonist’s playing and this was analysed within the computer system. 

From the audience's point of view, output from the computer system consisted of 

projected moving images and sound. The trombonist was able to control to a degree 

both of these and in a sense 'navigate' a visual world while at the same time generating 

a musical accompaniment to his own playing.

Description of the System
The physical set-up of the system during the performance at Sparks involved a large 

wall projection controlled by a computer. In front of this, and facing it, was the 

trombonist who was playing into a microphone that was connected to a second 

computer. Data was passed from one computer to the other via ethernet. The audience 

were behind the trombonist, and could see the screen as well as hearing what the 

trombonist played and sounds generated by the computer relayed via high-quality 

speakers. The author was present, adjusting parameters of the computer system, 

largely to take account of fluctuating noise levels in the room.

The wall projection was made up of a number of layers of data. Foremost of these was 

an icon that moved around the screen in response to the playing of the trombonist. 

There were thirty-six positions that the icon could occupy on screen, figure 3.5 below 

shows the screen playing an abstract video with the icon visible towards the top left. 

The trombonist could move the icon in the horizontal direction by varying the volume of 

the sound played: louder notes would cause the icon to move to the right, softer ones 

sent it leftwards. The pitch of the notes that were played controlled the icon's vertical 

position: high notes moved the icon upwards, low notes moved it down. The trombonist 

could therefore control to some degree the position of the icon on screen.

The icon's position was mapped to a range of behaviours of the IME. So, when the icon 

fell on any of the thirty-six positions, an action was triggered within the IME. The
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Figure 3.5: The IME

available actions included: playing a movie on screen (in a layer behind the icon), 

starting or stopping the looped playing of a pre-recorded sound sample, recording a 

snippet of the trombonist's live playing and playing back the recordings of live audio. 

So, for example, when the icon fell in the top left position, the trombonist's playing was 

recorded for one second. This recording would be played back in a loop starting when 

the cursor fell on column 1, row 3.

Max/MSP
The system was built using Max/MSP (Puckette and Zicarelli 2005) which is a graphical 

programming environment. Max/MSP is unlike conventional text based programming 

environments and its unique properties had considerable influence on the project 

described here. It will therefore be useful to briefly describe the Max/MSP programming 

environment.

Using Max/MSP a program is constructed by creating a diagram that describes the flow 

of messages between processing objects. Within the Max/MSP environment, many
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Figure 3.6 The projection of the IME

hundreds of objects are provided, additional ones can be added (many are available 

free from the user community) or created as required. Objects appear as boxes on 

screen which one connects together. The figure below shows a simple program (known 

as a 'patch') written using Max/MSP. In this very simple program we can see a switch at 

the top that has been used to turn on the object labeled 'metro 500'. This is a 

metronome that sends out messages at regular intervals; in this case every 500 

milliseconds. The messages pass through a button object which illuminates when it 

receives a message - here it can be seen illuminated. The messages are passed to the 

'counter' object and the result of its count is displayed in the number box below.

Patches in Max/MSP have two states: locked, where editing is not possible, and 

unlocked where a menu of available objects is displayed along the top of the patcher 

window and the program can be manipulated (figure 3.7 shows a patch in the unlocked 

state). It is important to note that the Max/MSP environment does not have states for 

'running' and 'not running': instead programs may be developed as they are actually 

running. This is an important aspect of the Max/MSP system. Conventionally, we think
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of programming languages as falling 

into two groups. Firstly, and with the 

longest history, there are 'compiled' 

languages. The C programming 

language is an example of one of this 

group, and there are many others. 

With a compiled language, the 

development process typically has 

the following stages:

1. Write the code

2. Compile the code into an 

executable program

3. Run and test the program

Of course, if there are problems with 

the finished program, it is necessary 

to return to stage 1 and to stop execution of the program, rewrite and recompile before 

testing a new version.

Compilation can be a lengthy process and this gave rise to another group of 

programming languages that are described as 'interpreted'. In this case there is no 

compilation step. Instead, another program, the 'interpreter', is responsible for running 

the code and passing the results to the user. In this case, then, one must write the 

code, then run it (using the interpreter). If it needs to be changed, typically one must 

stop the running process, rewrite the code and run again.

1 Write the code

2. Run and test the program

In the Max/MSP environment, unusually, steps 1 and 2 are combined: the program can 

be thought of as 'running' at the same time as it is being written. This means that quite 

a different programming style can be adopted, and that is what happened during the 

development of the IME used in the Sparks performance.

Figure 3 7: A Simple Max/MSP program
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Developing the System
Development of this system took place predominantly over a two-week period during 

which there were many face-to-face meetings between the trombonist and the author. 

In addition, there were exchanges via email and telephone, but it is what happened 

during the face-to-face sessions that concerns us here. The roles adopted by the 

protagonists were broadly 'artist' and 'programmer' but to an extent roles were 

exchanged from time to time as work progressed.

In (Weakley, Johnston et al. 2005) we identified a number of channels of 

communication active during the development of this system. There was 

communication between the trombonist and the author as they discussed what was 

required. Typically the meetings took place in the Creativity & Cognition Studios' 

Laboratory at University of Technology, Sydney. In that facility were a wall-sized rear- 

projection screen, high quality audio equipment and computer systems running Max/ 

MSP. It was therefore possible to run the latest version of the IME during meetings and 

so discussions were easily placed in context.

In addition, because the system could be running during the meetings, there was also 

communication between the trombonist and the running system, this time musical 

communication. The trombonist could play musical phrases and see straight away the 

effect that they had on the behavior of the IME. “While the mode of interacting with the 

IME was not complex, the resulting music and visuals were often surprisingly rich" he 

notes (Weakley, Johnston et al. 2005). The trombonist spent quite some time during 

meetings in 'conversation' with the system in this way, exploring how it behaved and 

how it's behaviour influenced his playing.

A third communication was between the author, acting as a programmer and controller 

of the running system, and the IME. In this case communication was via the keyboard 

and mouse from the programmer to the system. In order to be able to see what was 

happening inside the workings of the IME, the author set up a number of monitor 

elements in Max/MSP that displayed, often graphically, the status of the system. An 

example screen-shot is shown below. Here we can see that the programmer is 

watching a copy of the main display (top left), has a display of the input volume to the 

system (in the middle of the screen) as well as a number of other monitors. The 

programmer was also able to provide visual feedback for the trombonist so that he
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could see when actions had been triggered within the system. For example, it became 

clear that the trombonist needed to know exactly when the system was going to be 

recording his playing and so a graphical element was added to the system to alert him 

of this.

Figure 3.8: Screen shot of the IME control machine

There was additional communication taking place during these meetings and this was 

through the system itself Because the system was a fluid entity, and could be studied 

and then modified on the fly, it behaved much like a designer's sketch. As we have 

described above, Schon suggests that a designer is ‘in conversation' with the sketch, 

drawing and then reflecting on what has been drawn and often discovering new things 

there. An important difference between a traditional sketch on paper and the 'sketch' 

that was being worked on here was that, at the same time as being unfinished, it had 

the behaviour of a finished piece. Whereas a sketch is a representation of some 

artefact, here we were working directly with the artefact itself. It was possible to build in 

elements, watch how they performed and discard them again, all without halting the 

running process, and more importantly, without interrupting the ongoing musical 

conversation between the trombonist and the system.
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Here, the trombonist was able to demonstrate some musical phrase or technique, and 

the programmer, who lacked musical training, could see the results within the system 

itselt. The programmer was able, despite not being able to pick up all the subtle 

nuances of the trombonist's playing, to monitor the musical events either graphically, or 

numerically as desired. Likewise the programmer could modify the system, and the 

trombonist could assess the result musically, rather than having to delve into the 

program. A change in the system manifested itself immediately in a change in the 

visible and audible behaviour. One area, for example, that had considerable musical 

impact was the length of the recorded samples of live audio from the trombonist's 

playing. These, when played back, were looped and the loop length was critical to the 

trombonist as it gave a different musical 'feel' to the piece. The system, in a way 

translated between the two domains.

Normally, when we collaborate, as for example Mamykina, Candy et al (2002) report, it 

is necessary to develop a shared language. The work of Fischer and Ostwald (2003) 

and Wenger (1998) has been described above and explains that in order for experts 

from different domains to truly understand one another they must establish boundary 

objects. These are artefacts or concepts within the sphere of knowledge of both parties 

and can be used to help them understand and learn about one another's domains and 

to establish a new shared language specific to the project. In contrast to this, when we 

speak to another person through a translator we need not modify our language, that is 

the job of the translator. To an extent the developing system supported such 

translation The programmer could make a programmatic change saying 'what do you 

think of this' and the trombonist could hear a musical outcome and comment on that.

In addition, the ability to add graphical monitors and to hide complexity within sub

patches (patches within patches) assisted in the creation of boundary objects to assist 

the communication between the trombonist and the programmer. By abstracting away 

from the programmatic detail to create and object with almost a physical existence, an 

object such as 'clock' can be created that is within the domain of all parties. Sub

patches within Max/MSP, while they may be complex inside, appear as normal object 

'boxes', can be dragged around the screen and can receive and send messages.

The fluid nature of the system supported an experimental approach to the whole 

project. This is in contrast to more traditional software development methodologies.
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Traditionally, some specification is agreed between a client and a developer, the 

developer then builds something and delivers it to the client for evaluation and testing. 

The development and evaluation steps are often distinct and separate. Because 

development was done in this case largely face-to-face, there was opportunity for 

unexpected outcomes, and for the trombonist to see the results of unfinished 

modifications to the system or of programmatic errors. Much like working on a paper 

sketch, this led to the generation of new ideas.

Max/MSP is a particularly suitable environment for developing programs where the 

specification or requirements are unclear and emerge only as work progresses. It is 

possible to nest objects, creating sub-patches, and this can be used to hide the 

complexity of the system. At the same time, it is easy to add elements that show 

explicitly what is going on within the system as it is running

Discussion

As has been described above, during its development, the IME acted as a 

communication device, supporting the generation of new ideas, and to an extent 

translating the languages and actions of the two parties. While it was not intended 

particularly to do so, the system facilitated the communication between the 

programmer and the trombonist.

The two parties were in the same room and could see and hear one another but 

nevertheless the system added an important element to their collaboration. It was not 

enough for the programmer to be able to see and hear the trombonist playing. 

Likewise, the programmer's description of the way that the system was working lacked 

musical sophistication. With the developing system between them, however, the two 

parties were able to get different, and additional, information about what was going on. 

The trombonist could play sophisticated phrases, but the programmer could not fully 

understand the musical intent. Although the trombonist could 'push' information towards 

the programmer, some of it was lost. With the system as an intermediary, however, the 

programmer could extract data that was present in the playing of the trombonist 

although not put there deliberately. The programmer was able to pull information from 

that available, using the system which, even had he possessed musical expertise, he 

might otherwise have missed some of this.
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Sea.nee
Some light was shed on these issues of communication in the course of creative 

collaboration during the Sea.nee project (Neumark and Miranda 2004) Sea nce was 

an international collaboration between artists Norie Neumark and Maria Miranda, 

based in Paris, working largely with Greg Turner as well as with the author who were 

both based in Sydney. The Sea.nee project, described more fully in (Turner, Neumark 

et al. 2004) was a networked artwork, effectively an electronic seance. The aspect of 

this project that is of particular importance here is the communication that took place 

during the development of the system. In this case, the system itself was used both as 

a testbed and as a communications device. This gave rise to novel insights into the 

way that the artists envisaged the final system and how they might use it.

Figure 3.9: Sea.rice client application
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The piece was performed as part of the ISEA 2004 conference which was based 

aboard an international ferry in the Baltic Sea. Essentially it was a system that allowed 

users to log in and see a common screen which looked rather like a Ouija board with 

the letters of the alphabet around its periphery. Local users were in the room aboard 

the ship where the performance was held, additional remote users connected to the
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performance using the Internet. Each user had their own avatar (a pointer) that they 

could move around the screen. Initially in the centre of the screen was a movable 

planchette. Interaction from sufficient pointer-avatars caused the planchette to move 

from letter to letter and therefore to spell out a message.

In addition, as can be seen in figure 3.9, the Sea.nee interface provided a chat window 

so users could communicate using text. Also there was a camera in the performance 

space and its output, showing the protagonists could be seen at top left. As the 

performance progressed, several people joined the seance, each choosing a user 

name and being announced to the others. As can be seen in the text window in this 

figure, 'DoktorRumor' has just joined the seance. Each user had an avatar that looked 

like an arrow - several can be seen in the figure, and all avatars were identical. The 

avatar of each user followed their mouse around their screen and the movement of all 

avatars was relayed to all users. Active avatars remained bright in colour while those 

whose users moved them only rarely became faded. At the bottom right of the screen 

various instructions were displayed.

Very briefly, the performance involved a series of avatar 'training exercises' where the 

users were given tasks to perform such as wiggling their avatar or stroking another 

avatar. This was followed by the seance itself where questions were asked of the board 

and by their collective effort, the participants moved the planchette to spell out the 

answers

Development of the System
The principal interest here is with the events that took place during the testing of the 

system as it was developed, and so the technical aspects of the system itself shall be 

described only briefly here.

The system that was developed for the Sea.nee project had two aspects to it: on the 

one hand there was a client application (developed by Greg Turner) that each user 

would download and run on their own machine. Additionally, there was a special 

'administrator' client application that could control the performance. These clients would 

communicate with one another through a message server (developed largely by the 

author in consultation with Greg Turner). The users of the system did not have direct 

access to the message server.
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The Message Server
The message server was developed using PHP and was run as a service on a publicly- 

accessible server machine for testing. During the actual performances, the server was 

run from a laptop. The server accepted persistent tcp socket-based connections from 

each of the client applications and relayed messages to and fro between them. 

Messages were prefixed with a code indicating where they should go to- they could 

either be broadcast or sent to a specific user, or contained state information that should 

be stored within the system, query messages could be used to retrieve such 

information.

The Sea.nee server is scalable in that one or more of the clients of any server may 

themselves be servers. In this way, broadcasting to a large number of users can be 

achieved quite efficiently Most messages from clients are passed, via as many other 

servers as required, to the main server which in the case of the Sea.nce performance, 

was on the ship. This server, the Master Server, responds appropriately to each 

message with the most common response being a broadcast to all users although this 

need not be the case. When a server receives a message from a client, and where that 

server is not the Master Server, it prepends that message with the client's unique 

identification number and and passes that message on to its parent server. When the 

message finally reaches the Master Server, the headers are removed and stored in the 

form of a path back to the originating client. A response message is then constructed 

and sent. A sub-server receiving a message from its parent server will examine the 

header information. This information may be a simple instruction to broadcast the 

message contents, in which case the complete message including the header is 

passed to sub-servers and the message contents passed to individual clients 

connected to the server. Where the header contains a client identification number, the 

rest of the message (which may also contain additional headers) is passed to the 

specified client. In this way, messages may be routed directly through the network to 

individual clients.

The message server was configured to keep a log of the messages that it relayed for 

later analysis. These logs are extensive and in this discussion we shall concentrate just 

on the most interesting sections that deal with text chat. Below is a typical log extract, 

the 'b' at the start of each line indicates that the message was to be broadcast, the 

number following is the identification number of the user sending the message, and the
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word 'chat' indicates that it is to be displayed in the chat window of each user's client 

application. This extract has been edited for clarity but would normally include a time 

stamp:

b.4.chat.it's weird when it moves when no one is near it

The Client Applications
The client applications, written using Macromedia Flash, could make persistent 

connections with the server. Thereafter messages could be sent back and forth. The 

client, then, was designed to generate and interpret these messages, and display the 

results on screen. A typical message from the server might be a notification that a new 

user had joined the Sea.nee and the client would then display the new user's name in 

the appropriate place on screen. By far the most numerous messages passing through 

the system related to avatar positions. Such messages were of the form 

m~idNumber~newXPosition~newYposition. Each client would generate these and send 

them to the server to which it was connected. The master server would broadcast them 

to all clients. Within the client application, all avatar movement was controlled by such 

messages, this included the user's own avatar This, coupled with the fact that all 

avatars looked alike, had the effect of making it hard for the user to tell which was their 

own avatar and to keep track of it.

Testing the System
During the development of the system, a number of test sessions were held. When the 

system was being developed, the artists Norie Neumark and Maria Miranda were in 

Paris and the developers, Greg Turner and the author were in Sydney. In addition to 

telephone conversations and on one occasion video chat, it was possible to hold a 

number of test seances using prototypes of the system under development, and it is 

these that are most relevant to this discussion.

During these tests sessions, the artists and the developers used running prototypes of 

the server and the client applications to conduct experiments. While it was clear that 

not all of the functionality envisaged for the final system would be available, these tests 

were nevertheless useful and enlightening. What emerged during these sessions, as 

described in (Turner, Neumark et al. 2004), was that actually being able to use the 

system allowed the exchange of tacit knowledge about how it was being used by each 

of the parties concerned. As Turner et al. note: "We found that using the medium as the
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medium for collaboration on the medium calls for a certain discipline, but also that we 

quickly evolved a certain shared tacit knowledge—just by studying each others’ 

interactions with the embryonic piece we were able to get a sense of each others’ 

concerns with it and thus react accordingly. This tacit awareness could not have been 

gained from interacting via another medium or, indeed, face-to-face. Interacting 

through Sea nce gave rise to an experience uniquely rich in the contextualizing 

information that is so essential in the closely-coupled work that we associate with this 

sort of creative collaboration." (Turner, Neumark et al. 2004)

Discussion
This use of the system itself during testing is much like the experience of programming 

the Sparks piece while it was running. It was possible to see the way in which the 

system was being used and at the same time discuss it. While the artists were clear 

about their artistic requirements, they were not able, at the start of the project, to 

describe, for example, the exact movement that they required from the planchette. As 

is so often the case in creative work, the precise details of the specification only 

emerge as the development work progresses. It is very hard to imagine the whole 

system in advance, and harder still to describe it to someone else. This is one reason 

why prototyping is so valuable; not only does it assist in making sure that all parties are 

talking about the same thing, it gives them something to talk about. We can use a 

prototype to illustrate a point we are making as shown for example in this section of the 

log:

b.4,chat,do u mean right now u'll do that?

b,2,chat,It's doing it now

b,2, chat,so if we all move to "5" it should to

b,2,chat,come on! move to s

b,2,chat,just keep it still on s

b.2,chatj mean keep you avatar on s

At the same time a prototype, and sea.nee was a particularly good example of this, 

gives something to experiment with and to explore.

b.2,chat,Oh. it's the center of the Av!
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b,2,chat,my mistake

b,2, chat, centre of the planchette

It is often the case that studying a prototype gives rise to many more negative 

requirements than positive ones - the shortcomings of the test system or device readily 

become apparent. Exploring these gives rise to the specification of what is actually 

required as well as what is not. It is only when such a prototype can be studied, 

though, that the shortcomings emerge. This is again shown in the logs from the 

Sea.nee test session: here is an example:

b.l .chat, shouldn't we see what happens if we all follow the planchette

b,4,chat,so what do you think max

b,2, chat, OK, let's all follow the planchette

b,2.chat,ooh massive lag

b,4,chat,ok, but do we need to feel its responsive?

While the logs of text chat are illuminating in a number of respects illustrated above, 

they do not show everything that was going on during the test sessions. In addition to 

the vibrant text interchanges, there was of course the movement of each person's 

avatar which followed their mouse. It was interesting to note, for example, that one 

could see when someone was about to send a text message because their avatar 

would settle on the text entry box when they clicked on it and started to type. The 

movement of the avatars also showed the way in which people were attempting to 

move the planchette in different ways. Originally the planchette was drawn to a position 

which was an average of all the avatar positions. In a test session it became clear that 

this was not ideal and so a new strategy was adopted.

In this project we can see tacit knowledge being transferred. The ability to watch the 

artists using the system gave the developers new insights about what they wanted or 

expected. The developers could pull infomaion that they needed to supplement the 

developing specification written by the artists.

Summary
Schutz (1967) contrasts expressive acts with expressive movements. The first are 

deliberate actions taken with the intention of communicating something to someone.
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Speech and gesture are good examples of expressive acts. At times, as Sperber and 

Wilson (1986) describe, these acts may be extremely subtle, but they are always 

deliberate. Expressive movements, in contrast, communicate information even though 

they were made without that intention. They are part of the impression that we 'give off' 

and radiate from us and from places where we have left a trace of our passing. Our 

footprints are expressive movements as is our unconscious body language. A person 

may direct his or her communicative acts, 'pushing' them towards a particular target, 

and the target audience may receive them quite passively. Expressive movements, on 

the other hand, just happen and it is up to the observer to actively 'puli' them from a 

whole range of available information.

Figure 3.10: Expressive movements and expressive acts

A
Observer

expressive act

expressive
movements

Actor

The diagram above depicts a communicative exchange, here the active party at this 

instant in the communication, the actor, is making a deliberate expressive act and 

directing it towards an observer. At the same time, though, the actor is making a 

number of expressive movements which the observer may or may not pick up upon. In 

normal face to face communication actors push information towards the intended 

recipient. If they choose to do so, observers may supplement this with information that 

they pull from what is available. A person cannot push an expressive movement 

towards someone because then it would become an expressive act Likewise, it is not 

possible to pull an expressive act from someone except by prompting them with other
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expressive acts. However, technology may be used to do both these things, and this 

has been demonstrated in the projects described above.

A tool or technology may allow an observer to pull expressive acts when required. 

Writing a letter to someone is an expressive act that is mediated by technology. The 

receiver of the letter may read it when it arrives, some time later, or many times if they 

wish: the information is available for them to pull from the letter at any time. As has 

been described above, the archive material collected during the development of 

Sprung! comprised a set of communicative acts that were stored for the collaborators 

to study later. On revisiting this material they found it to be interesting and useful, 

second time around they were able to pull information that they had missed at first or 

had since forgotten

A tool or technology can push expressive movements from an actor towards an 

observer, although it must do this independently of the actor themselves. In the testing 

of the Sea nce project we saw that the programmers were able to draw more 

information from the system than the artists deliberately communicated to them. The 

system captured the artists' expressive movements and transmitted them to the 

programmers. In the development of the IME, as well as doing this, the system 

facilitated the programmer's job of interpreting these messages: it was able to translate 

them.

Access to these expressive movements allows the exchange of tacit knowledge. As 

Polanyi (1966) describes "we can know more than we can tell"; there are some things 

that we cannot explain. He uses as an example recognising a familiar face in a crowd: 

while we might be able to do such a thing, explaining just how it happens is much more 

difficult. Stenmark (1999) uses the example of the smell of cinnamon: while this is 

something that one might readily recognise, describing it to someone else is near 

impossible. In these two cases, the tacit knowledge is of something that we cannot 

describe In the example highlighted by the WISA evaluation, the knowledge that was 

exchanged remained tacit (unspoken) not because it could not be described but just 

because it did not occur to the one user of the system to say it to the other. In the case 

of the Sea.nee project, the programmers were able to learn things about the artists' 

requirements that they likely could not have described. In the development of the IME, 

the programmer was not equipped with the musical understanding to fully grasp what
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the trombonist was playing and therefore the knowledge or understanding would have 

remained unshared was it not for the system which could be used to present the 

information in a way that the technologist could grasp.

As has been described above, the WISA system does not support the deliberate 

transmission of expressive acts. The evaluators commented on this, asking for the 

inclusion of facilities, for example, that would allow them to highlight objects for others 

to see or to send messages to other people. The evaluation of the system did highlight 

occasions when one user was able to learn something new about another by observing 

an expressive movement: the collection of objects they had made. In fact WISA 

supports the sharing of expressive movements. Users of WISA may make collections 

of objects for their own purposes, it is quite incidental that these collections may be 

useful to others or may spark new connections between them. A project within WISA 

consists of a record of expressive movements that may be revisited at a later date.

The evaluation of WISA highlighted a number of issues with the current system that 

had to do with usability and particularly with its lack of support for alerting and facilities 

for directed communication generally. The fact that this was the case, though, allowed 

the value of expressive movements to become apparent. Had all the features such as 

alerting and the like been in place then it is unlikely that these other aspects would 

have emerged so clearly.

This chapter has set out several preliminary studies that are relevant to the thesis. The 

important connections between them are that, firstly they were to do with people 

undertaking design work, as it was defined in the previous chapter. That is, the people 

were finding creative solutions to ill-defined problems. In the course of these studies, it 

became apparent that expressive movements as well as expressive acts were 

important. The main studies which will be described in a later chapter had two aims. On 

the one hand they explored the nature of expressive movements and how they differ in 

content from expressive acts. This was done through an investigation that compared 

expressive movements to expressive acts made by the same person. Additionally, a 

series of interviews were carried out that explored in more detail the nature of 

expressive movements and the meanings they convey to different people. The second 

aspect of the main studies explored in a practical sense how the concerns of the 

evaluators of the WISA system could be addressed. The result of that part of the work
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is a prototype system that demonstrates how new technologies could be used to 

provide facilities such as alerting as well as providing a smoother and more refined 

style of interaction for the user without losing the benefits of the Web-based system. An 

important aspect of the work undertaken was the methodology adopted in the studies, 

this will be described in the next chapter
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4. Methodology
In this section, means for the evaluation of the creativity-support systems under 

consideration are discussed. Specifically in this case the concern is with the task- 

domain of design. It is commonly the case that a single designer cannot solve all the 

problems associated with a particular project and so must collaborate with others in 

order to gain access to expertise in areas outside their own domain. The concern of 

this work is with the establishment of collaborative relationships between people who, 

for a large part of their time, are not physically together. A key aspect is how designers 

locate the people with whom they are going to collaborate, as well as with how they 

approach and form relationships with these people. Both tasks involve some degree of 

'sizing up' of the other person and it is support for this activity that is the prime concern 

here. A framework is proposed for a series of investigations to evaluate the 

effectiveness of providing a range of types of information to support this process

A number of cues have been identified above that may be important in the 

establishment of a close collaborative relationship. As has been explained, these cues, 

in the face-to-face condition, may consist not just in deliberate expressive acts but also 

in expressive movements, such as the books a person chooses to put on their shelf. 

The question that is of concern here is how to evaluate the provision of this information 

in order to decide such things as what information is valuable and in what ways it might 

usefully be presented This evaluation presents particular difficulties because of the 

nature of the cues involved Clearly, to take just one example, the arrangement of 

books on a shelf might hold more or different significance for an observer who was 

familiar with those books (or with books in general) than one who was not. In the rich 

face-to-face environment there is an abundance of cues, not all of which may be 

significant to every observer.

While it may not be possible to make specific recommendations as to exactly what 

information would be useful, except in very specific circumstances, instead it may be 

possible to propose some useful categories of information and explore the differences 

between them.

The concern of this section is with how such an exploration could be carried out and 

what issues would be raised by the choice of methods used. Initially, a few relevant
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issues will be discussed and this will be followed by a review of how these matters fit in 

with the current project. This chapter, then, describes the rationale behind the methods 

adopted in the main studies which are to be described in the following chapter.

Acquiring Knowledge
The research described here concerns, in part, how designers acquire knowledge. In 

this case the knowledge is primarily of other people but also includes knowledge about 

the world. A concern is with how designers make assessments about what potential 

collaborators know about and are interested in and how they may come to use this 

information in the way that they approach these potential sources of help. Also relevant 

is how they increase their understanding of the world during the course of a project, 

learning about new methods, processes, materials and so on. The outcome of this 

work will be an increased understanding of some of the ways in which the Internet can 

be used to share and exchange such knowledge.

An important aspect of this work concerns the way that we acquire knowledge and 

understanding of one another and of the world This has its basis in the more 

fundamental, epistemological, question of the nature of knowledge and therefore of 

reality itself This is a huge area of human enquiry and there are many varied views 

and standpoints, far more than can be adequately covered in this text and so this will 

not be attempted. It was necessary, though, in the course of this work, to adopt one 

epistemological standpoint as this choice would effect the selection of methods and 

approaches used in the practical work undertaken. In this section, two contrasting 

views will briefly be addressed and then it will be explained which was felt to be most 

appropriate for this work and why. The discussion will continue with a description of the 

approaches taken by others carrying out related research and the effect that the choice 

had on the work undertaken here.

The two epistemologies that will be addressed here are objectivism and 

constructionism. Objectivists hold that there is a reality separate from and outside of 

the human mind. In contrast, constructionists suggest that the meaningful world in 

which we live resides largely within the human mind (Crotty 1998). This contrast can be 

illustrated, as has often been done before, by considering the question of whether or 

not a tree falling makes a sound if there is no-one there. The objectivist view is that the 

tree has properties such that its falling would cause that vibration in the air which we
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call a sound quite independent of the presence or absence of a person. The object 

itself has these properties, as will be revealed by close study of that object together 

with an understanding of the laws of physics. Constructionism has it, however, that if 

there were no humans (at all) then there would be no concepts such as 'tree', 'falling' or 

'sound'. One couldn't say that a sound was produced, then, because the concept of a 

sound is embedded within human culture and society.

Adopting this second view, one can start to see that the nature of knowledge, even the 

nature of reality can change across cultures and across times. The concept 'tree' may 

have very different significance to an Amazonian Indian than it does to a Tasmanian 

logger (Burr 1995). Constructionism, particularly social constructionism, suggests that 

our knowledge and understanding of the world is a consequence partly of the society 

that we live in as well as of our past experiences.

Crotty (1998) defines constructionism as the view that: "all knowledge, and therefore all 

meaningful reality as such, is contingent upon human practices, being constructed in 

and out of interaction between human beings and their world, and developed and 

transmitted within an essentially social context". This is well illustrated by the tree 

example above. Burr (1995) meanwhile suggests that, while there is no single 

universally-accepted definition of a social constructionist, they generally hold the 

following beliefs or views:

1. A critical stance to knowledge that is often taken for granted.

2. A belief in the historical and cultural specificity of knowledge

3. Knowledge is sustained by social processes

4. Knowledge and social action go together

Constructionists, Burr suggests, tend to be keen to revisit and reassess knowledge and 

assumptions that are often taken for granted. Typically they might argue that accepted 

beliefs about the nature of things are merely one construction or view out of many 

possible views. While some constructions present convenient ways of thinking about 

the world or about objects or events within it, there is no universally 'correct' one. 

Arguments in favour of this standpoint typically present examples of how people's 

views have changed over time, or how different cultures perceive things differently to 

one another. Constructionism itself, then, is just another view, a way of looking at the 

world that is more convenient for some things than others.
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Constructionism is a way of viewing the world that is anti-essentialist. The implications 

of this are significant as this is one of the ways in which it differs from objectivism. Very 

broadly, the term implies that objects and, importantly for this discussion, people do not 

have innate or essential characteristics just waiting to be discovered or exposed. 

Essentialism is the domain of objectivism and, one might suggest, of scientific method 

which seeks to uncover the truth by close and impartial observation. The anti- 

essentialist standpoint instead suggests that objects and indeed people behave or 

appear differently depending upon their interaction with the observer and depending 

upon the observer themselves. In this way, objects can have different significance, and 

even different meanings, at different times or in different settings and to different 

people. This is illustrated in point four above: as Butt describes, knowledge can be 

viewed as something that people do together rather than posses individually.

Most clearly embodied in the scientific method, one might say that the objectivist 

viewpoint is that, by careful examination, under controlled conditions, it may be 

possible to expose and understand some object or phenomenon. By removing 

extraneous variables, and limiting the experiences of experimental subjects, then 

subjecting them to psychological or physiological tests, one might begin to understand 

how, to take an example relevant to this work, they view other people.

The key point is that it is in the object that the truth is to be found (Crotty 1998). It has 

an essence that can be exposed and with sufficiently close study of the object, 

everything will be revealed. This view does not cater for differences in interpretation in 

quite the same way that constructionism does. Instead it privileges a view where there 

are absolute truths about the nature of objects and phenomena.

Objectivism was the epistemological standpoint behind the positivist movement (Crotty 

1998) which itself was behind the development of scientific method. Here, rather than 

being grounded in the metaphysical and in speculation, theories and understandings 

were based upon 'something that was posited' (Crotty 1998): a given of some sort. 

Crotty links positive religion which was based upon 'divinely revealed truth’ with positive 

science which was based on 'given' or observable facts. Natural religion by contrast, 

which had preceded it, was something arrived at by reason based upon 'the nature of 

things'. As Harre (1981) puts it: "The positivist tradition in scientific methodology has 

been based upon the principle that the only reliable knowledge of any field of
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phenomena reduces to knowledge of particular instances of patterns of sensation": 

scientific observation is the key here

It was at this high, epistemological, level, that a decision had to be made before the 

investigation could proceed. One of the main issues related to how a subject's sizing 

up process could be assessed. The objectivist approach might seek to measure the 

'correctness' of the subject's sizing up. A constructionist might argue, on the other 

hand, that there could not be a single right answer and that instead each subject would 

draw their own individual conclusions, none 'better' or more correct than any other. The 

first approach might yield precise answers but it might be necessary to restrict such an 

investigation to quite specific areas. The second view might lend itself to a more wide- 

ranging investigation but would it be possible to apply what was learned?

One of the methods employed in the investigations was content analysis. Krippendorff 

(2004) suggests that there are three views of content analysis to be found in the 

literature. One view is that content is something "inherent in a text". The others will be 

covered below but here this particular view, which is an objectivist one, will be 

discussed briefly. Krippendorff draws on the work of Berelson (1952), a proponent of 

this view. Berelson defined content analysis as a technique for the systematic 

description of the "manifest content of a communication". It is the use of the word 

'manifest' here that Krippendorff objects to as it does not allow for the possibility of 

'reading between the lines'. Krippendorff suggests that in fact experts can read 

between the lines of a text reliably and with 'good intersubjective agreement'. 

Berelson's insistence that analysts concentrate only upon the manifest content reduces 

the analysis to its lowest common denominator: the things that everyone can see.

When we 'size up' a person, we do not generally restrict ourselves in such a way. 

Rather than concentrate on just what might be called the objective facts: height, weight 

and so on, we tend to interpret and elaborate our view. Walther, Slovacek et al. (2001) 

introduce the hyperpersonal perspective which describes among other things how 

people who had only a small amount of information about others nevertheless formed 

elaborate and sophisticated impressions of what they might be like

As Crotty describes, the world of scientific, positivist thought is not always quite the 

same one that we experience in our day-to-day lives. As he explains "The world 

perceived through the scientific grid is a highly systematic, well-organised world. It is a
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world of regularities, constancies, uniformities, iron-clad laws, absolute principles. As 

such, it stands in stark contrast with the uncertain, ambiguous, idiosyncratic, changeful 

world we know at first hand." While Berelson's definition aimed for reliability and 

replicability, and likely achieved them, his process does not quite mirror what we do 

when we read a text for ourselves. As can be seen, the insistence on finding replicable, 

universally true results can restrict what can be uncovered.

Consideration of such issues had a considerable influence on the direction that the 

studies adopted. One study sought to see what differences there were in the 

impressions that people formed based upon a person's curriculum vitae (an expressive 

act) compared to an image of their bookshelf (an expressive movement). The study 

was concerned with first impressions, so it would not have been appropriate to 

measure the change in a subject's impression of someone they already knew before 

and then after seeing the new information. Additionally, the nature of the information 

presented did not seem to lend itself to the formation of any specific impression: a 

person's curriculum vitae could mean many things to many different people. The work 

was taking on a constructionist bent.

For some time, this work had been leaning towards the view of Hollan and Stornetta 

(1992) who suggested that applications should embrace the opportunities presented by 

new technologies such as the Internet rather than trying to mould these technologies to 

mimic face to face interaction. It was in reading the work of Coyne that the appropriate 

side for this work in the objectivist-constructionist discussion emerged, this shall be 

described in the next section.

Push, Pull and Presence
Communications systems, as described in an earlier chapter, on the one hand can 

push information to their users and on the other hand can make information available 

for the users to actively pull from the system. The advantage of affording the user the 

ability to pull is that they can extract the exact portion of the available information that 

is required at a particular time. Push, on the other hand, requires that someone, either 

the designer of the system, or another user, knows just what would be useful and what 

should therefore be sent

Of course it is not always easy to know, moment by moment, what would be useful and 

this has led to an effort among some system designers to send as much data as
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possible in the hope that the important information will be included somewhere. 

Walther (1993) discusses how some authors view communications systems as 'filtering 

out' conversational or communicative cues and have tried to design systems that 

minimise this filtering. In remote communications technology, such a view was 

espoused by Short, Williams and Christie in 1976 who suggested that lack of network 

bandwidth was a significant contributor to the lack of social presence felt. Coyne (1995) 

describes this sort of approach as 'data centred'; it views the human body as a sort of 

passive receiver of information, the more data we can provide, the more lifelike or 

realistic will be the experience.

This data-centred approach is exemplified by some virtual reality systems where head- 

mounted displays displaying high-resolution images are coupled with high quality 

audio; even thought-control (Friedman, Leeb et al. 2004) systems have been used to 

try to create a realistic experience. Research into the experience of feeling that one is 

actually inside the virtual environment goes under the name of 'presence'. Generally 

this is a shortening of the term 'telepresence' which was coined by Marvin Minsky in a 

1980 discussion (Minsky 1980). His concern was largely with how technology could be 

applied to remote operation of devices in dangerous situations- underwater remotely- 

operated vehicles for example. In such situations it is important for the operator to feel 

directly in control of the remote device- to feel 'there'.

More recently (Ijsselsteijn, Freeman et al. 2001; Ijsselsteijn and Riva 2003), the term 

'presence' has been used to refer specifically to the sensation of 'being there’ in the 

virtual environment. Much research has been carried out into just how we come to feel 

transported to some other place when presented with a virtual reality representation of 

it. There are a great many uses for such technology in the world of simulation, for 

training as well as medical applications. Surgeons might use it to practice a delicate 

operation without risking injury to a patient. This sort of simulated environment is also 

used in the treatment of phobias (Rey, Alcniz et al. 2004). The phobic can practice 

being in some stressful situation in the virtual environment while under the guidance of 

their counsellor There has also been work done in the area of social presence (Biocca, 

Harris et al. 2001) and co-presence which studies the feeling of being together with 

another using mediated communications technology.
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Much of this research concerns the study of virtual reality environments and the 

effectiveness of virtual reality technologies. For example, a group from the Max Planck 

Institute in Tubingen, Germany (Riecke, Schulte-Pelkum et al 2004) have studied the 

perceived sense of self-motion in such environments. When one sits on a train which is 

waiting at the platform and the train at the next platform starts to move, one often 

experiences a momentary confusion about which train is moving. It was this sensation, 

the perception that one is moving, that the group were interested in engendering. They 

sat a number of subjects in front of a large screen upon which was displayed a moving 

image of the town of Tubingen. The image was displayed in such a way that it 

appeared that the subject was turning and looking in different directions. The finding 

from the study was that when the image was projected onto a screen with a few dirty 

marks on its surface (rather like dirt on the window of the train) then the perceived 

sense of self-motion was higher than with a clean screen.

This sort of attention to detail exemplifies Coyne's (1995) data-centric approach which 

involves providing physiological stimuli to the subject which match in quantity and detail 

as closely as possible the real world. The theory behind this approach is that if 

sufficient data, at a high enough level of detail, can be provided then the sensation of 

presence will result.

Some research, however suggests that the feeling of presence, or 'being there', 

transported to some other place, is not always strengthened by the addition of so much 

data. The sensation of presence was found to be nearly as great in subjects who were 

presented with low quality images of their virtual surroundings as in subjects who saw 

photographic quality images in a study by Welch, Blackmon et al. (1996). Some 

subjects reported that their sense of presence remained the same and some even said 

that it had become weaker. Sanchez-Vives and Slater (2005) report that 'the evidence 

so far does not support the contention that visual realism is an important contributor to 

presence'. Such results have led researchers like Slater (2005) to attempt to see what 

is the 'minimal set of significant features' that can induce presence. That is, what are 

the things that a person monitors in order to answer the basic question 'where am l?‘-is 

it the virtual world presented through a head-mounted display, or the physical world 

beyond the headset? This set of minimal cues may be relatively small: the mind is able 

to fill in many missing details, it seems As Murray (1997) explains, when we become
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present in the virtual world "We do not suspend disbelief so much as we actively create 

belief".

Examples of systems offering only minimal sensory information but nevertheless 

allowing their users to feel ‘transported1 are quite common. Known as 'the book 

problem' (Schubert 2002) among presence researchers this phenomenon relates to 

how the sensation of transport can arise even when reading a book. Here there is no 

physiological sensory input, at least none which is directly related to the place one 

might feel transported to. Instead, the mind is responsible, based on textual cues for 

constructing the virtual environment unaided. And this is where we return to Coyne: 

systems like books that offer less data exhibit, he says, a constructivist approach. The 

user must construct the reality that they momentarily perceive from the cues that are 

available In order to do this, they pull data from their surroundings, ignoring what is not 

relevant and using their prior knowledge and experience to flesh out and enhance their 

experience.

We might suggest, then, that systems which predominantly push communicative data 

exemplify a data-centred, objectivist approach That is they rely on the assumption that 

everything that the user requires can be contained in the data, so long as there is 

enough of it. Similarly objectivists might suggest that everything essential about a tree 

is there in the tree itself, waiting to be discovered by those who look closely enough.

Systems that mainly facilitate pull of data, on the other hand are constructivist in their 

approach. The user is able to draw upon what is available as much as is necessary, 

and they can combine this with their past experiences and prior knowledge to construct 

their reality.

As was described above, the WISA scrapbook system that was the basis for this work 

facilitated pull, but had few facilities for push. In the terms just set out, then, WISA can 

be thought of as sitting most comfortably within the constructionist tradition of 

psychology. It was this realisation, coupled with the difficulty of designing an 

investigation that would yield objective results that confirmed the epistemological 

background for the main studies
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Understanding other people
The work described here is concerned with how we can come to meet, to understand 

and to know others, specifically in this case with how networked computer systems, 

which afford hugely greater scope and range than face to face meetings in this 

endeavour, might be more effectively utilised. This raises some basic issues: whether 

or not we can truly understand an other, how such understanding can develop and how 

it might be investigated In this section, we will explore some of the most relevant work 

in this area in order to clearly define the approach and aims of the work presented 

here.

We may make assumptions about other people, as Schutz (1967) would have it, based 

on observations of their activity, but there is no guarantee that our assumptions are 

correct. Adopting Weber's example of the woodcutter, Schutz explains that knowledge 

of the motive behind the actions of another is particularly hard to come by. Watching a 

person chopping wood with an axe, for example, one might start to make assumptions 

about what they are doing and why. This is where Schutz' issue lies: while it is relatively 

easy to figure out what they are doing the question of why is quite a different matter. 

They wield the axe, in the example, in order to chop the wood: that is clear. The 

woodcutter's motive behind these actions, meanwhile, could be one of a whole range 

of things: they might be preparing to make a fire, they might be taking exercise, or they 

might be building a house. While the woodcutter's actions are clearly observable, their 

intentions are not so.

Schutz is a phenomenologist, concerned with the lived experience and parts of his 

discussion are echoed in the works, for example of Polanyi (1966) Polanyi describes 

the blind person's use of a cane as they walk. To start with, he suggests, they are 

acutely aware of the cane in their hand and the way perhaps that it rubs against their 

skin as it moves. With practice, though, the cane becomes almost an extension of the 

body, and instead of being aware of the sensation in the palm of their hand, they start 

to become, through the cane, conscious of their surroundings. Their actions recede 

from consciousness, allowing them to concentrate on aims, such as avoiding 

obstacles, instead. Heidegger presents a similar discussion, this time using the 

example of a person hammering a nail. The hammer itself recedes from consciousness 

as the person concentrates on hammering the nail, Heidegger says that in this state
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the hammer is 'ready to hand'. If something goes wrong, the hammer slips maybe, then 

the person becomes conscious of it once more: it is 'present at hand'.

While an observer can see the person's actions, but not their aims, the person them

self tends to be more aware of their aims than the minutiae of their actions, Schutz 

suggests. When walking, we tend to concentrate on where we are going rather than 

the movement of our muscles or limbs. As Schutz explains: (Schutz 1967) "...by merely 

'looking' I can grasp even those of your lived experiences which you have not yet 

noticed and which are for you still prephenomenal and ^differentiated. This means 

that, whereas I can observe my own lived experiences only after they are over and 

done with, I can observe yours as they actually take place." The observer may make 

assumptions about the aims based upon the actions and their prior experience. These 

assumptions, though, are always subject to revision as new information comes to light. 

We tend to start by assuming that the person we are observing belongs to one of a 

number of 'ideal types' that we have in mind. They might be a 'shop assistant' for 

example. As we interact with the person, we discover how they differ from the model 

and we also discover how the model might need to be revised.

This is an allied view of what happens to that espoused by those taking the social 

constructionist view. Here, both the self and the other are constructed in the course of 

an interaction, or several interactions. Indeed, we may construct different 'selves', that 

is we may behave differently, in different situations and when interacting with different 

people. Meyrowitz (1985) explains that as our situation changes, we may adopt 

different personae: if a child walks into the room, the adults already present may modify 

their behaviour accordingly. Meyrowitz' explanation that he might describe his recent 

holiday very differently to his parents than to his close friends is a case in point here. 

Neither explanation would be the universally 'true' one, each is instead the 'truth' as 

constructed in or adapted to the present situation.

Of course as Goffman (1959) suggests, things may be even more complex than that 

because we sometimes actively present a particular 'self, thinking that we are being 

observed. Meyrowitz (1985) explains: "...Goffman suggests, people are constantly

mobilising their energies to create socially meaningful 'impressions.' Through dress, 

gesture, muscle tonus, and arrangement of furniture and other props, we set the 

stages of our lives and define general roles for ourselves and for other people."
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Goffman contrasts front stage and backstage behaviours in, for example, waiters. In 

the kitchen they may behave in a way that would be inappropriate in front of restaurant 

guests. Passing through the door from front- to backstage he describes a complete 

change in demeanour and deportment that sometimes takes place resulting in the 

professional attitude that restaurant-goers are familiar with. As Meyrowitz explains, this 

change in behaviour does not necessarily mark the onset of a deception, the two 

characters are equally the same person who may adopt many other personae at 

different times and in different settings. Their personality, in fact, changes to suit the 

setting in which they find themselves.

We have seen that the WISA system records and retransmits some of the actions of its 

users, and we have considered how this may include actions that they did not effortfully 

generate; adopting Schutz' term, these were described as expressive movements. In 

fact it is hard to deliberately transmit information using WISA: there are no alerting 

facilities. In the evaluation, some of the users came to know one another, or to at least 

think that they did, by using this system. It has always been an issue of contention that 

what appears to be a purposeful arrangement of resources in a WISA project might in 

fact just be a completely random grouping Moreover, a group of objects, even if it has 

been deliberately assembled, might be there because the user is intending to discard 

those objects, or because they do not see where they fit in with the rest of the project. 

But in light of the discussion above, one might make similar claims about any 

observation of another. A person who looks busy at their desk may not be working, they 

might be busy booking a holiday for example. In fact, thinking that they are being 

observed, they might just be 'looking busy'. It is only when we come to interact with the 

person further that we can arrive at a deeper understanding of them and their aims.

Measurement of Impression Formation
The work of Schutz and others which covers from a philosophical point of view how we 

come to understand and to know others as well as the impressions they may give or 

give off has been briefly reviewed above. A related area in the social psychology 

literature is known as impression formation. Much work has been done on how we form 

impressions of others and come to know them, or to believe that we know them. Some 

of this will be reviewed here with a particular emphasis on the methods employed.

A. J. Weakley: Internet-Based Support for Creative Collaboration 93



Early work in impression formation by the likes of Asch (1946) for example was 

concerned with how people piece together information in order to form an impression. 

As Asch states "We look at a person and immediately a certain impression of his 

character forms itself in us". The way that impressions were formed, and the influence 

of the initial information was an area where he carried out numerous experiments. In 

perhaps the most well known, he presented subjects with a list of character traits. One 

group were given the following list: intelligent, skilful, industrious, warm, determined, 

practical, cautious. A second group were given an identical list but with the word 'warm' 

replaced by 'cold'. Both sets of subjects were then presented with several pairs of 

additional traits ('popular-unpopular' being a typical example) and were asked to 

choose which they thought would be the most appropriate one from each pair 

according to the impression that they had formed of the person. A significant difference 

was found between the 'cold' subjects and the 'warm' ones. Asch explains: "... the 

terms 'warm-cold' did not simply add a new quality, but to some extent transformed the 
other characteristics".

As Hamilton (2005) explains, in a further experiment, Asch was able to demonstrate 

that so-called primacy effects occur. Here Asch presented his subjects with identical 

sets of character traits but in different orders, finding that the ordering had an effect on 

the impression formed. Hamilton demonstrates by inviting consideration of the 

implication of the last in the following list of traits 'kind', 'wise', 'clever' and comparing it 

with its implication in this alternative list: 'cruel', 'shrewd', 'clever'. It can be seen that 

the same word takes on a different tone according to the words that precede it. Asch's 

work, then, illustrated that our very first impression has an influence on further 

impressions. Additionally, he found that a change in just one aspect can colour our 

whole impression of a person and that the full implication or meaning of a character 

trait only becomes clear when it is considered in conjunction with others. Relationships 

between traits are important and as they are explored, some traits, he says, become 

'central' and "these set the direction for further view of the person...". Bierhoff (Beirhoff 

1989) describes Asch's work as being 'in the tradition of Gestalt psychology' as it 

suggests that the impression formed of a person is more than the simple sum of their 

characteristics.

Baron and Byrne (2003) report that there has been considerable development in 

research on impression formation in the past thirty years. They draw attention to recent
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work from De Bruin and Van Lange (2000) which compared subjects' level of interest in 

descriptions of different aspects of a person. This investigation will be described in 

some detail as it has a bearing on the main studies described below.

In De Bruin and Van Lange's study, two types of subjects were compared: those 

described as pro-self and those described as pro-social. The subjects’ social 

orientations were assessed as either pro-selfs who "value outcomes for both self and 

others positively", 'individualists' who "only assign positive value to their own 

outcomes" or 'competitors' who "assign positive value to their outcomes and negative 

value to others' outcomes". This was done by means of 'nine decomposed games' 

where the subjects had to choose between three options representing the three 

orientations. The groups of 'individualists' and 'competitors' were combined to form pro- 

selfs.

The subjects were told that they would be taking part in a decision-making task with a 

partner. In fact the partners were fictitious. The task was rather like the famous 

Prisoners' Dilemma as used by Axelrod (1990) which he described thus: "the game 

allows the players to achieve mutual gains from co-operation, but it also allows for the 

possibility that one player will exploit the other, or the possibility that neither will co

operate" In this case the game rewarded pairs who both collaborated fully combined, 

their reward would be the greatest. Where there was no collaboration there was no 

reward but no penalty. Where the subject collaborated but their partner did not, there 

would effectively be a penalty to them: that is they would end up worse off than at the 

start. Subjects who did not collaborate, but whose partners collaborated fully and 

therefore who exploited their partner, would end up in the best possible position at the 

end but the overall total of their score plus their partner's would be lower than if they 

had both collaborated fully. The subjects had to decide to what extent they would 

collaborate with their partner and to what extent they thought their partner would 

collaborate with them.

In the first experiment, the subjects were asked to choose whether they would like 

information about their partner's morality or their competence before making a 

decision. In each case either positive or negative descriptions were presented at 

random For example one description (moral information) began: "X is a considerate 

person, somebody who is always ready to help other people. ". The contrasting
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description (immoral) began: "X is not a very considerate person, not really somebody 

who is always ready to help other people. X is not very interested in other people...". 

Similarly, the 'competent' description began: "X is very competent. X always knows 

exactly how things work...", and the 'incompetent': "X is not very competent. X never 

knows exactly how things work...".

The experiment was arranged so that the information took some two minutes to arrive. 

Once they had seen the first set of information, the subjects were asked if they would 

like to see the other (morality or competence) information before making their decision 

on how much to collaborate. They were reminded that this would take a further two 

minutes to arrive which was an attempt to discourage them from asking for the 

information unless they really felt that it would help with their decision.

In the second experiment, subjects were presented with both types of information, 

starting with morality information. They were presented with positive or negative 

information at random. The length of time that they spent reading each type of 

information was measured.

The findings, broadly, were that negative morality information has considerable 

influence on impression formed. Where the morality information was negative the 

subjects tended to be less interested in the competence information. Also, where the 

morality information was negative, the competence information did not have a great 

influence on impressions, whereas with positive morality information, competence 

information had more of an influence.

Both Asch's work and that of De Bruin and Van Lange is based upon impressions 

formed from data that was created specifically for each investigation. Asch presented 

typical lists of personality traits, and the other study used very brief descriptions of 

fictitious people. In these cases, the data presented was very limited. The results of the 

investigations set out above are interesting in that they tell us about how impressions 

of others are formed and some of the ways in which they can be influenced. The 

approaches adopted were basically positivist. A theory, or set of theories, was 

advanced and an experiment devised to test these. In both cases extraneous variables 

were excluded where possible. The results are interesting and significant, but shed 

light on only a small aspect of impression formation under specific conditions.
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Walther's (1993) study set out to measure the development of impressions between 

face to face collaborators and to compare it with the development between remote 

collaborators. Here, the collaborators were actively involved in real-life work. The 

subjects were offered a set of personality traits and they were asked to rank their 

collaborators on a likert-style scale according to how strongly they felt the collaborator 

exhibited each trait. Walther counted the number of 'don't know' answers and 

measured how this number changed over time, thus arriving at a measure of how the 

subjects' impressions of one another strengthened over time. An important aspect of 

Walther's discussion of this work covers measurement of the accuracy of impressions 

formed.

As Walther (1993) points out, the accuracy of impression formation has historically 

been measured by means of recall or recognition. In the first approach, subjects are 

presented with a description of a person and then later asked to recall the salient 

details. The difference between what the subjects remember and the description they 

were given can be measured and used to flag any distortions in the impression. This 

sort of approach relies upon there being one objectively 'correct' answer- that exactly 

matching the initial description, and so is not ideal if one wants to leave the subjects 

free to form their own impressions.

An alternative approach, Walther reports, is that of measuring attributional confidence. 

Attribution in this sense has to do with forming an understanding of the reason behind 

someone's actions. As Hamilton (2005) explains, when a perceiver is "determining the 

reasons for an actor's behaviour, thereby inferring the causes of the behaviour" they 

are engaging in attribution. Walther draws attention to Clatterbuck's Attributional 

Confidence Scale (Clatterbuck 1979). This measure is described by Graham (1994) as 

a versatile instrument although she does point out that the test was specific to 

American culture. The test asks the subject to give percentage ratings for questions 

about another person such as "How well do you know him/her?" and "How confident 

are you of your general ability to predict how he/she will behave?". As Walther 

describes, attributional confidence is believed by some to increase as people come to 

know one another better and this was relevant for his study as he sought to measure 

how impressions developed over time.
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In the work described here, the emphasis was on understanding what prompts the 

formation of impressions and less on whether the impressions formed matched some 

ideal or goal. In addition, the change in these impressions over the course of time was 

not so relevant. One aspect that was important, however, was that the impressions, as 

they were in Walther's study, be based upon real people. One thing that this work set 

out to investigate was the role of expressive movements, those unintentional but 

nevertheless communicative actions, in the formation of impressions. Were the 

investigator to dream up a description of a person, or to try to create some fake 

bookshelf collection, for example, these unintentional communicative clues might or 

might not be present It was decided that the data used should be collected from real 

people.

While it was recognised that the details of the impressions formed would differ from 

subject to subject, it was hoped that there might be some commonalities or patterns 

within them that could be observed. The investigations set out then, in contrast to the 

first two described above, to examine impressions formed from real data. Furthermore, 

the impressions should not be constrained, as they were for example in Asch's 

experiments where subjects were given a list of character traits as part of a 

questionnaire. One approach that was employed was the role construct repertory test. 

This is a way of reaching an understanding of how a person perceives some situation 

or object without imposing the interviewer's views upon them. This will be described in 

the next section. The other investigation used open ended questions and content 

analysis techniques were used to analyse the data. Content analysis will be discussed 

in a later section.

Personal Construct Psychology
Kelly's theory of personality (Kelly 1955) is an approach allied to constructionist theory. 

He suggests that, in fact, there are many ways that an individual can construct their 

world and that their personal history as well as their culture influence the way that they 

see things. A different person might see very different meaning or significance in the 

same events or objects. Kelly describes this as his principle of constructive 

alternativism: there are many ways of interpreting the available information.

Kelly practised as a psychologist in the US working in the mid-west during the time of 

the depression (Butt and Burr 2004). One thing that struck him was that, despite similar
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circumstances, and similar degrees of adversity, his patients responded very differently 

to one another. While some were cast down by their experience, others were able to 

'rise to the challenge'. As Butt and Burr describe, it was the interpretation of their 

circumstances, the constructions that they placed upon events that were different: the 

events themselves were largely similar.

An important aspect of Kelly's work was the desire to understand how people construe 

these things as a step towards understanding their behaviour or emotions. His 

approach offers a methodology for arriving at an understanding of others that, unlike 

many of those outlined above, allows for and indeed seeks to understand differences in 

people's interpretations

Kelly views people as scientists, suggesting that they adopt a quasi-scientific approach 

to understanding and seeking to control their world. They form theories about the 

world, constructs in his terminology, upon which they then base their understanding. 

Constructs are tested by 'man-the-scientist' according to how well they support 

prediction of future events (Kelly 1955). Many constructs tend to be reinforced over 

time: the farmer’s poor harvest is just another confirmation of their unlucky nature if that 

is the way they have come to construe their world.

Acknowledgement of the possibility that one can revise one's view of the world is an 

important tenet of Kelly's theory. Psychologists working in Kelly's tradition might try to 

help their patients to construct the world in different ways as a form of treatment. As 

Kelly himself describes: "We are concerned with finding better ways to help a person 

re-construe his life so that he need not be the victim of his past" (Kelly 1955). This is in 

contrast to earlier psychoanalytical thought which viewed much of a person's makeup 

as created by past events, childhood experiences perhaps, and therefore 

unchangeable. As Kelly explains, while earlier psychological theories identified that 

there were differences between people, and gave rise to predictions about how people 

would behave or perform under specific stimuli, little attention was paid to how a 

person might change or improve their performance.

Kelly sets out his theory using a 'fundamental postulate' and eleven corollaries. The 

fundamental postulate is as follows: "A person's processes are psychologically 

channelized by the ways in which he anticipates events." (Kelly 1955). The ways in 

which people construe past events and, adopting the scientific approach he suggests,
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therefore use to anticipate future ones causes them to behave in the ways that they do. 

Once a person has started to construe a particular behaviour, object or situation in a 

particular way, this tends to colour and direct their subsequent thinking.

Kelly's individuality corollary, second of the eleven, states: "persons differ from each 

other in their construction of events" (Kelly 1955). As he explains: "[pjeople can be 

seen as differing from each other, not only because there may have been differences in 

the events which they have sought to anticipate, but also because there are different 

approaches to the anticipation of the same events" As has been described above, 

even people with similar past experiences may interpret events differently. Where 

people construe events in similar ways, their experiences are alike: this is set out in the 

commonality corollary: "to the extent that one person employs a construction of 

experience which is similar to that employed by another, his psychological processes 

are similar to the other person" (Kelly 1955).

Kelly defines a construct as a way in which two things are alike but different from a 

third. "In construing, the person notes features in a series of elements which 

characterise some of the elements and are particularly uncharacteristic of 

others" (Kelly 1955). It is not always possible for a person to articulate the constructs 

that they place upon situations or events and it is the elicitation of such constructs that 

is the aim of the Role Construct Repertory test. Here, subjects are commonly 

presented with three concepts or objects and asked to think of a way in which two are 

alike but different from the third. The results of a series of such questions are typically 

collected for comparison and analysis into a repertory grid

The repertory grid (Jankowicz 2004) sets out a series of construcls in such a way that 

they can readily be compared. It is a convenient way of displaying a number of 

elements and how they relate to each of a number of constructs. Analysis of the grid 

can reveal relationships between elements and between constructs as well as 

uncovering how the subject construes the elements. Typically the interviewer is 

involved in discussion with the subject as they arrive at the constructs. A technique 

known as 'laddering' is used to help the subject arrive at more general or more specific 

constructs where those they come up with are limited in application. Briefly this 

technique involves the interviewer asking questions that encourage the interviewee to
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generalise (laddering up) or make more specific (laddering down) the constructs that 

they have in mind.

The Role Construct Repertory test and the associated repertory grid technique provide 

a way for an interviewer to frame their discussion with the interviewee without at the 

same time forcing it in some direction or other. This technique aims to help the 

interviewer understand the interviewee's views without imposing their own point of 

view. It is therefore well suited to assessment of impression formation, particularly if the 

work adopts, as this work does, a constructionist approach

Experimental Method in This Context
In two of the investigations that will be described below, an experimental method was 

adopted. The experimental method is traditionally associated with objectivism: by 

removing extraneous variables and isolating some phenomenon or object for close 

study, one can grasp its nature. As has been described above, though, this work is 

more closely allied with the constructionist view This seeming contrast does not 

preclude the use of experimental method, although it does colour the way in which the 

results of such an experiment are interpreted.

The investigations will be described in greater detail below but broadly the method for 

the Internet-based surveys was as follows:

1. Take two randomly-selected groups of people

2. Show one group a set of volunteers' curricula vitae

3. Show the second group photographs of the same volunteers' bookshelves

4. Ask both groups to complete identical questionnaires, consisting mainly of open- 

ended questions, about what they thought each volunteer was like

On the face of it, this has all the hallmarks of experimental method. Two groups of 

people were taken and the only difference between them was the treatment they 

received: exposure to either the text data or the photograph data. The fact that the 

groups were randomly-selected, and therefore presumably each contained a similar 

mix of people, should ensure that the only reason for any differences in their responses 

would be due to the data with which they were presented.

The traditional two-group experiment (Mitchell and Jolley 2004) seeks to create two 

substantially identical groups of subjects and, by giving different treatment to each, to
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identify any effect of that treatment. Laboratory or other tightly controlled conditions are 

often used in order to try to ensure that the only difference between the two groups is 

the treatment that they receive rather than any other external variable. The classic 

psychological experiment seeks to compare some aspect of a group that has received 

some treatment, with another, control, group that receive no treatment. Sometimes a 

treatment is not administered, but the experiment instead seeks to compare groups 

that are different in some way- old versus young people, perhaps. A variant on the 

design is to measure a single group before and after the treatment

There are well recognised threats to the validity of such an experiment. Campbell and 

Stanley et al. (1966), for example have identified eight threats to validity: selection, 

selection by maturation interaction, regression, mortality (attrition), maturation, history, 

testing and instrumentation. As Mitchell and Jolley (2004) explain:

• Selection relates to how the makeup of the two groups may effect the results- 

were the groups selected in such a way that they can be considered sufficiently 

alike that any measured difference between them could only be due to the 

treatment? Random assignment of subjects to the groups, as described below, aims 

to combat this.

• Selection by maturation interaction: where the members of each group may 

change or develop over the course of the investigation in some way that is not 

influenced by the treatment. As Mitchell and Jolley explain: "participants who are 

similar in one respect may grow apart because they differ in other respects". This is 

generally a problem in longer term investigations.

• Regression: again this relates to the selection of groups. For example if a group of 

high achievers in some pre-treatment test is to be compared with low achievers, the 

two groups' post-treatment results might be affected by regression towards the 

mean. While high achievers in the initial test are likely to be good at whatever is 

being measured, it is also likely that those scoring most highly are both good and, at 

least in the first test, lucky. In the second, post treatment, test, they are likely not to 

be so lucky again and so their scores would naturally drop independent of any 

treatment. Again, random assignment of subjects to groups avoids this problem.
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• Mortality relates to the fact that some people may drop out of an investigation 

without completing it. This may skew the results as those that remain at the end may 

be unusually tenacious, for example. As will be described, a number of subjects did 

not complete the whole of investigation one, and to avoid mortality effects, 

investigation two was made shorter.

• Maturation of the subjects can effect results of an experiment because people's 

responses may change over time irrespective of any treatment.

• History relates to the effect that events in the subject's life quite separate from the 

experiment may have on their responses. In fact the investigations set out to expose 

such differences between subjects.

• Testing refers to the fact that certain measurements may change the participants' 

responses to later measures.

• Instrumentation: it can be very hard to make repeated, accurate measurements.

One argument against experimental method espoused by social constructionists 

suggests that far from removing unwanted variables, the isolation of experimental 

subjects into tightly controlled situations changes the world view that they construct. 

This concern has led to alternative research methods such as ethnography where 

people are observed in context as far as possible without changing or interfering with 

that context.

In the work described here, the ultimate aim is to inform the design of Internet based 

systems which afford their users some sort of social interaction from which they can 

construct understandings of others and from these ultimately form working 

relationships. In this case, then the Internet-based survey was in a way a prototype 

system presenting two alternative sets of information about the people. The subjects 

were recruited, as far as possible, from the academic community as were the 

volunteers who provided the data; people, in fact, who might conceivably be interested 

in forming collaborative relationships with one another. In this case the subjects were 

recruited by e-mail via a mailing list (Association of Internet Researchers) that was 

likely to relate more to their professional rather than their leisure interests. While it 

would not be possible to know whether the subjects were physically at work or not, the 

fact that they were responding to an invitation from a message on a list relating to their
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professional life would very likely mean that they were in 'work mode' when responding. 

The subjects, then, were not removed from their everyday surroundings in order to take 

part in the investigation, indeed the investigation took place in just the sort of 

environment that WISA, or any new development of that system would likely be used. 

Here, the only laboratory-style control of the subjects' experience was in the 

information that was presented to them by the experimental system.

The design of the questionnaire, and the analysis of the data sought to accommodate 

and explore differences in interpretation between subjects.

Content Analysis
Content analysis is defined by Krippendorff (2004) as "a research technique for making 

replicable and valid inferences from texts (or other meaningful matter) to the contexts 

of their use". Texts in this case may include any form of readable communication such 

as artworks or films. The historical background of this technique lies in areas such as 

analysis of newspaper articles or propaganda. As Berelson (1952) describes, it has 

been used to answer questions like: "How have the slogans of May Day propaganda in 

the U S S R, changed during the Soviet regime?" and "What are the dominant images 

in Shakespeare's plays?". Of interest to this research is analysis of responses to the 

open-ended questions in the survey questionnaires. It would be useful to be able to 

summarise and compare such responses as well as try to get an understanding of how 

the respondents interpreted or construed the material presented to them.

Krippendorff suggests that there are three approaches described in the literature:

• those that assume content to be "inherent" within the text- something that is there 

waiting to be discovered independent of the reader,

• those that assume content is a "property of the source of a text" and has been 

encoded there by the author of the text.

• those that believe content emerges "in the process of a researcher analysing a 

text relative to a particular context"

As Krippendorff points out, and as has been described above, the first approach 

assumes that text will mean the same to all readers, at least to some degree. There is
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one 'correct' interpretation and any elaboration or reading between the lines is 

discouraged.

The second approach views the meaning as having been placed into the text by its 

creator and views the content analysis as a torm of decoding. Again, the role of the 

analyst and the context in which the analysis is carried out is largely discounted.

The third approach allows for a text to have different meanings for different readers. It 

is the context in which the text is examined that is of prime importance, Krippendorff 

explains. This is one shortcoming of automated content analyses: typically it is not 

possible to tailor the analysis to a specific context.

In the investigations described below, interview and survey subjects were invited, by 

one means or another, to present their interpretation of data that described a volunteer. 

Here, the 'text' used was either literally text data - a curriculum vitae, or else it was a 

photographic image of a part of the volunteer's workplace. In the first set of 

investigations described below, the subjects were asked open-ended questions about 

what they thought the person whose data was presented to them might be like. 

Techniques associated with content analysis were used to summarise responses to the 

open-ended questions included in the questionnaire.

The subjects themselves, therefore, were invited to carry out a form of content 

analysis. They were presented with a text of one form or another and were asked for 

their interpretation of that text. As has been described above, this work is in the 

constructionist tradition of psychology. The investigations described make the 

assumption that meaning is not wholly contained within the text. If this were the case 

then the subjects would likely all have reached the same conclusions about the 

volunteers. As shall be described below, this was not the case. In fact the subjects 

made different and in some cases contrasting inferences about what the volunteers 

were like based on the material presented to them. The investigations, then, revealed 

something about the context in which the subjects interpreted the data. As well as 

revealing information about the volunteers, they uncovered information about the 

subjects themselves and about how the presentation of information influenced the 

stance they took when interpreting it.
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Bolland and Smith (2004) identify two practical approaches to content analysis: 

conceptual analysis and relational analysis. The first involves "the detection and 

quantification of the presence of predefined concepts within the text" The second, 

meanwhile seeks to assess how different concepts within the text are related to one 

another

The Leximancer content analysis application, whose use will be described below, 

adopts the second approach. It is not restricted to simple counting of words but 

attempts to analyse patterns of word use. It carries out both semantic and relational 

information extraction based on word co-location (Smith and Humphreys 2005). 

Leximancer was used to give an overview of the questionnaire data and this was 

supplemented by manual analysis of the text.

The manual analyses were largely exercises in categorisation based on the 

bootstrapping process (Holsti 1968). This type of technique is commonly adopted in the 

analysis of texts where elements are 'tagged' or otherwise identified as belonging to 

one category or another This technique was particularly effective in the analysis of 

answers to questions that asked for a single word or short phrases as the text was text 

was divided into convenient elements by the subjects themselves. As Krippendorff 

describes, such unitisation of texts, when it must be done as part of the analysis, is an 

area where variability can creep in.

Summary
This chapter has laid out the theoretical underpinnings of the practical work 

undertaken. At the highest level, the work adopts a constructionist epistemology. This is 

exemplified in the assumption that for example in the Internet-based survey, the data 

presented to the subjects will not have the same meaning for each of them. The 

studies therefore did not seek to measure how closely any impressions formed from 

the data matched some target or goal. An interest in constructionism led to a study of 

the work of Kelly on personal construct psychology. This presented a theoretical 

standpoint from which to approach the studies. Kelly's principle of constructive 

alternativism would be adopted and the studies, particularly the interviews, would seek 

to understand how the subjects construed the data with which they were presented.

The methodologies adopted include experimental methodology in that subjects in the 

investigation involving curricula vitae versus photograph data would be presented with
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one type of data or the other and their reaction compared. Also the Role Construct 

Repertory (rep) test and repertory grid would be used.

In terms of the specific methods to be adopted, these were questionnaire and 

interview. The investigations are framed by the assumptions that in terms of the 

impressions that are formed in response to either expressive acts or expressive 

movements, there is not necessarily a universal truth that subjects who perform 

particularly well will guess 'correctly'. Instead the work assumes that, as Krippendorff 

describes in the domain of content analysis, the subjects' interpretation will be based 

upon the context from which they approach the information they are given. This 

context, and the consequent effect on their interpretation of the data, their construal of 

its meaning, would be partly revealed by the investigations.

In contrast to some of the impression formation studies presented above, the 

investigations would use real data and would attempt not to constrain the subjects' 

reactions to it. Instead the construction of the questionnaire and the analysis of the 

results, as well as the use of repertory grid would allow interpretation of wide-ranging 

viewpoints. The investigations will be described in the next chapter. In the following 

chapter, the results will be discussed along with a description of the development of 

WISA2: a prototype of an improved version of WISA that applies some of the findings. 

Additional work that applies the findings will also be covered and from this more 

general conclusions and implications of the work will be drawn.
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5. Main Studies
In this chapter, the main studies will be described. There were three strands to the 

work: a Web-based survey, a series ot interviews using repertory grid and the 

development ot a prototype system. In this chapter, the studies and interviews, 

including the results and the approach taken to their analysis will be described. Where 

appropriate, to put into context later analyses or work, the results will also be 

discussed. A more general discussion drawing together all the results ot the new work 

and their significance will follow in the next chapter.

Introduction
As has been described above the foundations of this work lie in the development of 

systems to support creative collaboration. Of particular relevance is the WISA system 

which effectively captures clues about its users and makes them available to others 

within the group This work is concerned with how we form and sustain collaborative 

relationships especially with how we 'size up' one another in order to decide whether or 

how to approach them

One important aspect of the WISA system is that information is shared without the 

deliberate action of the users of the system. In this way, WISA supports the sharing of 

Schutz' expressive movements. As has been noted above, the system does not 

effectively support sharing of expressive acts. This is in contrast to many existing 

collaboration-support systems where users can, and indeed often must, explicitly mark 

information resources as 'public' so that they may be viewed by others. This deliberate- 

sharing approach has the drawback that the user must make assumptions about which 

of their data may be of interest to others.

In contrast, when we visit a person's office, for example, a whole host of information is 

available to assist in our sizing up of them and this goes far beyond what they think to 

deliberately share. Drawing on such information we can form new connections and 

discover common interests. WISA supports the serendipitous formation of similar 

connections, as has been described above, and the studies that will be described in 

this chapter aimed to explore this issue further. These were inspired by the real-world 

experiences as well as the earlier evaluation of WISA and the other preliminary studies.
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The theory that emerged from the results of these, and from the early work, has been 

embodied in a software prototype; WISA2 which will be described in the next chapter.

Ethical Clearance
Ethical clearance for the practical work was sought under the Creativity & Cognition 

Studios' group clearance. Clearance was granted with the CCS reference number 

0404.

Essentially the ethics application describes the approach of collecting some publicly 

available information from one person and showing it to another in order to gauge the 

impression that they form and this covers the work described here. The conditions of 

granting the ethical clearance were that children should not be involved in the 

research, and that informed consent must be obtained from those providing the 

information. In order to comply with this, for the Web survey which will be described 

below, the request for participation specifically asked for adults, and the first page of 

the questionnaire included a section for subjects to give information about their age. 

Those choosing the 'under 18' option were excluded from the rest of the survey. This 

was done by means of a browser cookie which, while not impossible to circumvent, 

would at least make things difficult for an excluded person to still take part. In the 

event, no-one clicked the 'under 18' box. For the repertory grid interviews, which again 

are described below, those volunteering information were asked to sign a consent form 

as were the interview subjects.

Bookshelf Photograph Survey
introduction
The initial investigation that was carried out was aimed at starting to explore the 

impressions that observers form based on the information presented to them. One 

group of subjects would be presented with information that was deliberately generated 

with the intention of forming an impression, and the other group would be shown 

information generated non-deliberately.

In this case, based on the experiences of the WISA evaluation, it was decided that 

volunteers would be shown information about a small number of real people. This 

information was presented in one of two forms: on the one hand an anonymous version 

of their curriculum vitae, and on the other hand, photographs of their office 

bookshelves. The first set of information, then, was a deliberate conscious presentation
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of self by the people, while the second was not deliberately created with the aim of 

sharing information with others, instead it was an incidental by-product of their working 

activity. Goffman might call the first a sharing of the information given by the volunteers 

and the second a sharing of some of the information given off by them. Bookshelf 

contents have been used by others as a way of discovering information about people 

and for social networking. Masui (2005), for example proposes a system whose users 

can register their collection of books on a Web site, and in addition browse the 

collections of others. The Connect Via Books Web site (http:// 

www connectviabooks.com/home.aspx) is a social networking tool where people can 

connect with one another through the books they are interested in. In both these cases, 

the bookshelf is not photographed, rather the collection of books is recorded and 

presented graphically, usually with an image of the book cover. On the popular 

photograph-sharing Web site flickr.com there are many interest groups centred around 

photographs of particular subjects. One of these groups exchanges photographs of 

bookshelves. From their discussions, it seems that the arrangement of the books on 

the shelf is important and interesting.

For this investigation, an experimental method was adopted. The investigation was a 

two-group between subjects design and it was carried out online. Subjects taking part 

in the investigation were divided randomly into two groups. The first group were shown 

the text information about the volunteers, and the second were shown photographs of 

the same people's bookshelves. The survey questions were the same for each group. 

More broadly there were therefore two groups of people involved in the investigation: 

those providing the information who from now on will be called the 'volunteers', and 

those taking the survey who will be called the 'subjects'. The subjects, of course were 

further divided into the two groups: those seeing the text descriptions and those 

presented with the photographs.

Two phases of the investigation were carried out and these will be described below as 

investigations one and two. In the first investigation, subjects were presented with six 

sets of data; either bookshelf photographs or curricula vitae. Subjects were recruited 

from the Association of Internet Researchers' mailing list (AOIR 2005) for investigation 

one and additionally from the PhD Design mailing list (PHD-design 2005) for 

investigation two.

A. J. Weakley: Internet-Based Support for Creative Collaboration 110



Over the course of the four days of investigation one, 59 subjects completed the 

survey. The response data was saved in a database as will be described below. Each 

subject generated a number of records in the database; one 'response' record 

represents the responses that a single subject gave to the questionnaire about a single 

curriculum vitae or the photographs of a single person's bookshelf. Overall there were 

158 responses in investigation 1; it was therefore clear that on average, subjects were 

prepared to complete the survey in investigation one for three sets of data each. For 

this reason, to avoid effects of mortality from skewing the results, in the second 

investigation only three sets of data were used. The three data sets used in the second 

investigation were chosen from the initial six.

Method

Volunteer Data Collection
Volunteers were recruited by e-mailing all of the staff in the Faculty of Information 

Technology at University of Technology, Sydney. The e-mail that was used is 

reproduced in Appendix I

In all, there were some sixteen volunteers from whom data was collected. The 

collection of the photographic data was straightforward: photographs were taken of 

each volunteer's bookshelf with sufficient resolution that book titles could be read. In 

some cases it was necessary to take several photographs in order to cover large 

bookshelves with sufficient clarity.

For the text data, volunteers were given two options. Firstly, they could provide a copy 

of their existing curriculum vitae which was made anonymous. The volunteers were 

then asked to check the data to ensure that no sensitive or identifying information was 

revealed. Alternatively, for those who did not have a curriculum vitae available, a 

questionnaire was developed. The questionnaire was based on the University of 

Technology, Sydney's (UTS) Web page for students about preparing a curriculum vitae. 

In this way, a standard text self-description could be prepared quickly by the 

volunteers. In order that no personal or sensitive information should be divulged, 

sections from the UTS web page relating to date of birth, marital status and address 

were omitted from the questionnaire. The layout of the text data gathered was 

standardised for use on the web-site.
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By standardising the layout of the text intormation, differences in individual style were 

removed. What remained, just the words, was the information that had been written 

with the explicit intention of its being shared. In contrast, the bookshelves were 

photographed in their natural state, subjects were asked not to tidy or rearrange them 

before they were photographed Moreover, the arrangement of objects on a bookshelf 

does not lend itself to deliberate, purposive communication of detailed information in 

anything like the same way as text. Impressions formed by the photograph-viewing 

subjects, then, would be based as far as possible completely on information that was 

not deliberately generated by the volunteers.

Design of the Survey Questionnaire
The interest here was principally in two areas: to what extent the volunteers have a 

presence in the data displayed, and what impression this allowed the subjects to form 

of them. There has been a considerable amount of work in the area of measurement of 

presence and measures concerning social presence (the feeling of being together with 

another) would seem to be most relevant here (Biocca, Harris et al. 2001; Vorderer, 

Wirth et al. 2004). However, in the majority of cases, these measures involve subjects' 

participation in some shared task and so for this investigation at least, these appeared 

to be of limited application

Walther (1993) measured the development of impression formation in groups working 

together face-to-face compared with remote workers. In order to do this, he compiled a 

list of fourteen adjectives that could be used to describe a person's character. These 

were: honest, unintelligent, lazy, sociable, interesting, unpersuasive, unfriendly, 

aggressive, romantic, conservative, easygoing, serious minded, compulsive, religious. 

Subjects were asked to rate appropriateness of each adjective on a four-point Likert 

scale with a fifth 'don't know' option. The test was repeated as work progressed and he 

used the number of 'don't know' answers as a measure of how impressions of the other 

person developed over time. In the present study, the concern was specifically with 

what sort of impression was formed rather than with the strength of the impression. 

Walther's work, on the other hand, sought to compare the strength of impressions 

formed between face to face workers and remote workers.

Other studies have been described in the methodology chapter. Here, though, the 

concern was principally with finding out about the sorts of impressions that may be
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formed and so for this initial investigation it was decided to adopt an almost completely 

open-ended approach. Accordingly, the following questions were used for the survey:

• What three words do you think best describe this person?

• Thinking about the data presented, on a scale of 1 to 100 where 1 represents 'I 

don't know anything about the person' and 100 represents the sort of knowledge 

that you would expect to have of a close relative or friend, how well do you feel you 

now know this person?

• What three things do you find most striking about the data presented?

• Please provide a short description of what you think this person might be like:

The second item was based on the 'rating question' in Dinh, Walker et al's (1999) 

presence questionnaire which was: "If your level of presence in the real world is "100" 

and your level of presence is "T" if you lack presence, rate your level of presence in 

this virtual world (presence is a "feeling of being there"). Enter a number 1-100.". This 

item sought to get some rating of the degree to which a feeling of knowledge of the 

person could be obtained from the data presented.

The third question aimed to explore which items within the data, text or photograph, 

stood out most in the interviewee's mind. This might give an indication as to which 

parts of the data presented were most important in creating any impression

Conducting the Online Survey
Subjects were recruited by sending the invitation e-mail (reproduced in Appendix I) to 

the Association of Internet Researchers' mailing list which has some 1600 members. 

The specific request for academics was intended to discourage children from taking 

part and was a condition of the ethical clearance granted by the Creativity & Cognition 

Studios ethics committee Additionally, one of the first questions that the subjects were 

asked was their age group. Those indicating that they were under 18 years of age were 

thanked for their interest and excluded from taking part in the survey.
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Practical Implementation
The survey web-site was built using PHP and data was stored in a MySQL database. 

When subjects reached the last page ot the survey, which was a message thanking 

them for their time, the database file was automatically backed up to a safe location.

Random Assignment of Subjects to Groups

It is normal in a two-group experiment such as this one for the subjects to be assigned 

at random to one group or the other. One way that this can be done, descirbed in 

(Mitchell and Jolley 2004), is as follows:

1. Take a table of random numbers. There is an issue here that relates to the degree 

of randomness of the number table and this may be addressed by obtaining a list of 

random numbers that is known to be random to an acceptable degree. Such a list, 

for example, comprising one million random numbers is available online: (Rand- 

Corporation).

2. By rolling dice, pick a column and row within the table at which to start.

3. Working from that point, allocate one number to each subject in the list of subjects 

for the experiment

4. Reorder the subject list so that their assigned numbers are in ascending order

5. The top half of this, randomly-ordered, list are allocated to one experimental 

group and the bottom half to the other.

The issue, of course, with applying such a process in this case is that, at the start 

neither the names of the subjects nor how many there would be of them was known. In 

this case it was not known who the subjects were, beyond the fact that they were likely 

to belong to the group of people who were invited to participate nor was it known when 

they would take the survey; instead they would arrive essentially in random order. 

Therefore the subjects were assigned to either the photograph group or the text group 

in turn. Initially, one of the groups was chosen at random and this was entered in a 

database table. With each new visitor to the web site, the group value was read from 

the database. The database was then updated so that the next visitor would be part of 

the other group. The random assignment, then, was a factor of the subjects' random 

order of arrival
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At the start of the survey, subjects were presented with the following description:

"Thank you for taking the time to participate in this research. On the following pages, 
you will be shown a number of sets of data which in some way describe a number of 
different people. In each case you will be asked questions about what you think the 
person might be like.

All questions are optional.
If you wish to know more about what is going on here, please contact Alastair Weakley" 

Additionally, they were asked to indicate their gender and their age group.

Practical Investigation Two
The second phase of the bookshelf photograph investigation was substantially the 

same as the first. In this case, bearing in mind that the majority of subjects responding 

to the survey did not complete the questionnaires for all six sets of data, it was decided 

to use only three data sets for phase two. This would reduce any mortality effects on 

the results. Mortality in this context, as has been described above, has to do with the 

fact that only unusually tenacious people might carry on to the end of an overly long 

questionnaire. Of course what is desired is that the results should come from a random 

selection of people, some tenacious, some not.

In the first instance, those where the CV data was not from an original CV were 

excluded. In phase one, there had been a clear difference in the responses to original 

CVs and those generated from the questionnaire. This left four of the original six data 

sets, and from these one more was excluded to bring the total to three.

The only other change that was made to the online survey system was to include a 

section where subjects could optionally enter their occupation. The results of the two 

investigations will be considered in tandem below. In the tables and charts of results for 

investigation 1, the reference numbers for the volunteers have been adjusted so that a 

direct comparison can be made with the results from investigation 2. The order that the 

data was presented to respondents in investigation 1 was as follows: 7, 3, 8, t, 2, 6. In 

investigation 2 the data was presented as follows: 1,2, 3.

Results of Investigations One and Two 

Response Profile: Investigation 1
Over the course of four days, 59 subjects completed the survey. There were 22 male 

and 37 female respondents. In terms of age, of those that gave an indication, the vast
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Figure 5.1: Response profile for investigation 1
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Investigation 1: number of responses for each data set., experiment 1

majority (47) were in the 25-50 age range. None of the respondents indicated that they 

were under 18 years of age.
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Overall there were 151 responses to individual photographs or CVs, of which 38 were 

blank. In this system a blank response indicates that the subject has viewed the page 

of data (either a photograph or a CV) but did not complete the questions for that data. 

Ten subjects completed the questions for all six sets of data. Figure 5.1 shows the 

number of responses to each set of data.

The blank responses for investigation one are shown in the chart below. Interestingly, 

while the number of blanks steadily increases for the text group as the survey 

proceeds, it actually decreases for the photograph group after an initial peak. It seems 

that while there was a steady drop-out rate for the text group, while some people did 

not feel engaged by the photographs in investigation 1, those that were engaged 

tended to be sufficiently interested to continue to the end.

Response Profile: Investigation 2
In the second phase of the investigation, 101 people took the survey between 14th 

March and 12th April. In total there were 125 responses, and of these 29 were blank. 

Of those that chose to indicate their sex, there were 50 male and 42 female 

respondents. In terms of age, of those that gave an indication, there were 10 aged

Figure 5.3:

Number of Blank responses to each set of data in investigation 1
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Figure 5.4:

Number of Blank responses to each set of data In Investigation 2
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Data set

18-24, 39 aged 25-36, 35 aged 37-50 and 8 aged 51 and over. Blank responses were 

as indicated in figure 5 4

This time, respondents were invited to disclose their occupation and 88 people did so.

Of these, the vast

Figure 5.5: Investigation 2- respondent occupations majority, as had been
hoped, were from the 

academic community, 

students, researchers 

and academics 

accounted for 66 of 

the total. Figure 5.5 

summarises the 

occupations.

Number of 
Responses by 
Group
It is significant to note 

that, in investigation

Occupation Number

Academic/educator 39

Engineer/designer 15

Student 14

research 13

IT 3

Architect 2

DHT 1

Freelance 1

Total: 88
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2, there were 83 responses by members ot the photo group while the text group 

provided only 42 responses. Overall, there were 55 members of the photo group and 

46 members of the text group.

In investigation 1, there were 31 members of the photo group and 28 members of the 

text group. In all 61 responses were given to photographs and 53 to text.

This lack of perseverance within the text group at least in investigation 2 is typified by 

such comments as: This is enough for me... seems that my answers and impressions 

don't vary much from one to the next', 'can't tell from a cv' (for every question..), 

'Depends on the purpose for reviewing the CV'

Having said that, the combined responses for the text group in investigation 1 came to 

some 2047 words, and for the photograph group, 2479 words. In investigation 2 the 

figures are 2170 words for the photo group and 1814 words for the text group.

It seems that, particularly in investigation 2, the photograph-viewing subjects were 

prompted to look at and respond to more data, although on average they wrote fewer 

words. In investigation 2, the average was 26 words per volunteer photo data as 

opposed to 43 words in response to the text. In investigation 1 the averages are 38 

words for the text group and 40 words for the photo group.

There was a difference in the makeup of the subject group in investigation 2 because 

they included those who had been invited from the PhD Design mailing list, and who 

therefore presumably had an interest in design and things visual. The other difference 

that may have been significant was that the respondents in investigation 2 knew that 

they had only to respond to three sets of data whereas those in investigation 1 were 

not aware of the total amount.

Each of the volunteer data sets used in investigation 2 had been previously used in 

investigation 1 and this allows comparison between responses to these sets of data 

which shall follow

Results
Key questions to be answered by the analysis
The analysis of the results of the two phases of the investigation sought to find 

answers to a number of questions within the data. These included:
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1. Is there any difference in responses from the photograph-viewing and text-reading 

groups? That is, did the survey subjects form different impressions about the 

volunteers depending on what sort of data they were presented with. Was there any 

consistency in the responses such that generalisations can be made about the types of 

impressions that photograph data gives rise to and the types of impressions 

engendered by the text?

2. Is there consistency among responses to individual volunteers' data? That is, do 

many people form the same impressions about each volunteer? Again, in what way is 

any consistency dependent upon whether or not the subject saw a photograph or text?

3. If there are consistencies amongst the responses, can any patterns be discerned? 

For example, is gender or age a factor- can survey respondents be grouped in some 

way?

4. Looking at individual respondents' answers, does the information about different 

volunteers generate different responses? That is, do some respondents give nearly the 

same answers for each set of data or are they encouraged to distinguish between 

volunteers based on the information they see?

5. Are any aspects of the texts or the photographs more striking than any other?

Initial analysis of questions 1 and 2
The first two questions were considered in the initial analysis of the responses to the 

survey. In the first place, it was important to see whether there was a difference 

between the responses to the photographic data and the text data. The second issue of 

particular interest was whether, and to what degree, there was consistency in the 

responses to each volunteer's data; that is, whether there was some information 

contained within it that the majority of subjects picked up on, or whether each subject 

interpreted the data differently.

The initial, first-pass, analysis of the data, then, was looking for differences between 

the responses to photographs and CVs for each volunteer. Also it was looking for 

consistency within the comments made by the photograph group and the text group for 

each volunteer. The data from the completed questionnaires was analysed in a number 

of different ways. Initially, to get an overview of the differences in content from the 

photograph-viewing group and the text-reading group, the text responses from all 

questions were combined into two files for each volunteer. These text files were then 

compared using the Leximancer text analysis tool
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Using Leximancer
As Krippendorff (2004) explains, computer systems to support the analysis of text may 

adopt any of a number of approaches. The first approach is a lexical analysis that 

presents lists of the number of times each word occurs in a document. Typically one 

can exclude certain words ('a', 'the1, 'at' and so on) that occur often but do not 

necessarily contribute to the meaning of the text. Some systems also group like words 

either according to the word's stem or using some predefined thesaurus. Such analysis 

is not always ideal, Krippendorff says, because it is very often in the juxtaposition of 

words and in the context in which they are used that the meaning resides. Mitchell, for 

example, (Mitchell 2005) points out that the word 'fire' has a very different meaning 

when shouted to a firing squad than to the audience in a crowded theatre: it's very 

often the context in which a word is used that makes it meaningful. While an analysis 

might identify many occurrences of a particular word within a text it is by no means 

certain that its intended meaning is the same in each case. An automated analysis 

must go beyond simply finding words and should include the context in which these 

words are found.

Other tools assist the researcher in their reading of a text by allowing them to highlight 

and tag sections that are important for one reason or another. Krippendorff describes 

these as supporting an 'interactive-hermeneutic approach' Another category is 

described by Krippendorff as ‘computational content analysis' where the system aims 

to create some representation of the text that assists the researcher in finding the 

answers they require.

Leximancer (Smith 2000-2004) is a tool that analyses text and provides an alternative 

representation for the user: it therefore falls into the last category of tools for 

computational content analysis but it also exhibits aspects of the first category as well 

as the second. Leximancer (Bolland and Smith 2004) is described as "a software tool 

used for extracting the main concepts contained within electronic documents", these 

concepts can be shown graphically and are displayed arranged on screen in 

accordance with their comparative location in the text. Concepts which frequently occur 

together, or in similar situations in the text, will be displayed close to one another in the 

diagram. Concepts that occur frequently in the text are highlighted in the diagram, with 

those that occur most frequently being enlarged.
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The program carries out the analysis in several stages. Firstly there is a text

preprocessing stage. At this stage punctuation is excluded and proper names, 

identified by their initial capital letter, are flagged. Additionally, at this stage members of 

the 'stop words' list are removed from the text. The stop word list typically consists of 

such words as 'at', 'the' and so on: the user can add words to or remove words from 

this list as required. Potential concept 'seeds' are identified by looking for the most 

frequently occurring words that are not in the list of stop words. This is followed by a 

stage called 'concept editing and learning' where the software generates a thesaurus of 

terms associated with the concept seeds identified in the earlier stage. This is done by 

assessing which words are commonly to be found close together in the text to the key 

words. Concepts, then, consist of sets of words that are often found together and they 

are identified by one single, central term. The analysis is iterative and so the sets of 

words making up the concepts may change as the program works; occasionally the 

original seed words are dropped in favour of some more central term that emerges.

As it works, the Leximancer program identifies and tags portions of the text: as Bolland 

and Smith (2004) describe, this is similar to the process often used in manual content 

analysis. The tags indicate which of the identified concepts are contained within each 

block of text. Additionally, the tags can be made to indicate which file, or folder full of 

files, the text came from. In this way, comparisons can be made between several tiles 

of text.

The final visualisation of the data extracted from the document is created by first 

plotting all of the identified concepts on the screen in random positions. Each concept 

is made to exert an attracting force on the others proportional in strength to how often 

they occur close together in the text. The concepts are then allowed to move into a 

position where all the forces acting are in equilibrium. In this way, concepts that often 

occur together tend to end up together in the final representation. In addition, concepts 

that occur in similar situations in the text, even if they themselves do not occur 

together, tend to end up close to one another.

This type of analysis, based as it is on word co-occurrence, is most effective with 

reasonably large documents, Green (2004) for example recommends documents at 

least 500 words in length. In most cases in the analysis described below, the files 

under consideration were larger than 500 words. In this analysis, the Leximancer tool
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was used mainly to give an overall picture of the documents under consideration and 

more detailed analysis was carried out manually.

Using this tool it is possible to compare two files and to see which concepts extracted 

from the texts relate most closely to each file; the files themselves are represented on 

the diagram in a similar way to the concepts that have been extracted. It was this 

relatively straightforward analysis of the data that was carried out in the first instance in 

order to get an overview of the differences between the two documents for each set of 

data. It is possible to control which concepts are extracted from the text, and in this 

case it was necessary to specify that some concepts should be ignored. One concept 

that occurred frequently within the data of the photograph viewers was 'shelf and, 

unsurprisingly, this did not crop up in the responses of the other group and so this was 

excluded from the comparison. Other concepts, such as 'person' presented a different 

problem, however. While the concept 'shelf cropped up frequently in references such 

as "It looks like this shelf is next to a white-board" for example and might therefore be 

compared to the concept CV which was likewise excluded, the concept 'person' is 

different. The use of such a word in the responses indicates that the subject was 

thinking of the volunteer themselves as a person, and not just looking at what was 

presented merely as a set of abstract data. Clearly, care had to be taken not to remove 

important concepts from the analysis.

Results of the initial analysis
In order to make a start at addressing the first question which related to whether or not 

the subjects formed different impressions based upon the data they were presented 

with, the initial analysis was carried out on all the data collected. Here, the responses 

from all of the subjects in the photo group for investigation 1 were collected into a 

single file and the responses for the Text group were collected into a second file. Below 

we can see the results of the initial Leximancer comparison and analysis of these two 

files at once. In the other figures below each of the two files has been analysed 

individually. To carry out these analyses, three Leximancer projects were set up, and 

the project settings (which control such things as the number of concepts to be 

extracted from the text, for example) were kept the same. The only difference was that 

in the analysis of the photo group's responses, the concepts 'book' and 'books’ were 

merged into one
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Taking the diagram ot the two tiles, the two groups' responses are identified by the 

names 'TG-ALLDATATEXTGROUP_TG' and "TG_ALLDATAPHOTOGROUP_TG'. As 

can be clearly seen, they appear to be different as they have been displayed at 

opposite sides of the diagram. It can be seen that 'person' is a central concept within 

the text and this is not surprising. It is interesting to note that the word 'creative', while it 

occurs some eight times within the responses of the text group, is only mentioned twice 

within those of the photograph group. It is only in the combined analysis that this 

concept is sufficiently frequently mentioned that it appears in the diagram, and naturally 

is displayed near the icon for the text group's responses. Other concepts that are quite 

strongly associated with the text group include 'intelligent' and professional. Concepts 

such as 'organised' or 'busy' are most strongly associated with the photograph-viewing 

subjects.

Figure 5.6: A Leximancer Map of all data for investigation 1
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Figure 5.7. A Leximancer map of responses to text (CV) data for investigation 1
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Figure 5 8: A Leximancer map of responses to photograph data for investigation 1
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Lexmiancer Analysis of Results for Volunteer #8

Even from the initial analysis it is evident that the text files are quite different from one 

another. The results for volunteer #8, for example, present a clear contrast between the 

concepts extracted from the responses of the photograph group and those of the text 

group. Here all of the text from all of the responses to volunteer #8's data from 

members of the photograph-viewing group in investigation one was collected into a 

single file A similar file was created for all of the responses from the text-viewing group 

for that investigation. These files, as well as including the three words or phrases that 

the subject thought best described volunteer #8 also included their descriptions of what 

they thought the person might be like and the three things that most struck them within 

the data. Excluded from this data were the numeric responses to the question about

Figure 5.9. A Leximancer map of the responses to volunteer #8's data
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how well the subject felt they knew the volunteer. The Leximancer program was used 

to make a comparison of these two files.

The concepts 'well-travelled', 'tidy1 and 'scientist' are strongly associated with the 

photograph-viewers' responses and not at all with those of the text-readers. They, 

meanwhile, have associations with 'high-level', ‘skills', 'positions', 'objectives' and 

'interests'. The concept 'older' is larger on the diagram than the others which signifies 

that it occurred more frequently and it is slightly more strongly linked with the 

photograph viewers than with the others. Overall, the documents themselves (labelled 

as TG_DATA8PHOTOGROUP_TG and TG_DATA8TEXTGROUP_TG) are placed a 

long way apart, indicating that the document contents are quite different from one 

another.

Manual Analysis of the Text
The initial analysis that was carried out using the Leximancer tool indicated that there 

were differences between the responses to the text and the responses to the 

photographs. An additional analysis was carried out to explore the results in more 

detail, this time considering the responses from each subject. Responses from 

individual subjects could be identified and in this section the responses from different 

subject are identified.

The following tables show the answers the question 'please give three words that you 

think best describe this person' from the photograph group and from the text group in 

both investigation 1 and investigation 2. This was the first question in the questionnaire 

and had the greatest number of responses.

In the tables each column represents one volunteer's set of data (that is, a set of 

photographs or CV) and each row represents one subject's responses.

Figure 5.10: Investigation 1, photo group responses to question 1

Photo-viewing
group
(investigation

1)

Volunteer 1 Volunteer 2 Volunteer 3 Volunteer 6 Volunteer 7 Volunteer 8

Subject 1 M 51
+

older working 
organized

student
working
organized

untidier
working
likeable

non-english
working
artistic

student
business
driven

anal
acquisitive
older
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Photo-viewing
group
(investigation
1)

. Volunteer 1

% •.
Volunteer 2 Volunteer 3 Volunteer 6 Volunteer 7 Volunteer 8

Subject 2 F 
37-50

disorganized
busy
overwhelmed

young new 
to field trying 
hard

disorganized
busy
computer
geek

student
traveler
young

student
organized
literate

professional
organized
traveled

Subject 3 F 
25-36

geek
technologist
designer

reader geek 
organized

researcher
computer
science
advisor/
mentor

Subject 4 F 
25-36

vivacious
reader
indiscriminant
unorganized

not tall cluttered
thirsty
programmer

not a reader 
very practical 
person

organized 
technology- 
oriented male

pack-rat 
organized 
older (not a 
student)

Subject 5 F 
37-50

webdesigner
multimedia
producer
researcher
and teacher

professor 
graduate 
student avid 
reader

Subject 6 F 
37-50

unorganized
busy
established

busy mid
career policy 
maker

busy
unorganized
frantic

minimalist
traveller
creative

contemporary 
reader busy 
eclectic

older
established
organized

Subject 7 F 
25-36

busy
overwhelmed
well-
educated

student
conscientiou 
s achiever

knowledgable 
busy messy

minimalist
student
temporary

knowledgable
busy
academic

knowledgable
organized
careful

Sub|ect 8 F 
25-36

australian
academic
male

student untidy
computer
geek

male
educated
developer

female
australian
academic

Subject 9 F 51 
+

artistic social 
scientist
technical

business-
oriented
programmer
financial
planner

traveler
programmer
administrator

Subject 10 M 
37-50

technic 
al academic 
untidy

technical 
knowledgeabl 
e focused

Subject 11 F 
25-36

messy
instable
working

versatile not
messy
psychologist

Subject 12 F 
37-50

boring literate 
male

Subject 23 M
51 +

academic
technophiie
programmer
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Photo-viewing 
group
(investigation

Volunteer 1 Volunteer 2
■

■ ■

Volunteer 3

~ ■- ■

Volunteer 6 Volunteer 7

. »
'

Volunteer 8
■

- ' '

Subject 24 M 
25-36

computer 
savvy fun 
technical

Subject 25 M 
18-24

educated
organized
comfortable

Subject 26 F 
25-36

academic
informatic 
busy person

Subject 29 M 
25-36

logical
analytical
practical

Subject 30 F 
37-50

messy arty 
thirsty

literate
programmer
native
english-
speaker

organized tidy

Subject 32 M 
25-36

programmer

Subject 33 M 
25-36

nerd geek 
academic

Figure 5.11: Investigation 2, photo group responses to question 1

Photo-viewing Group 
(investigation 2)

Volunteer 1
’ -

Volunteer 3

Subject 35 male, 25-36, 
Principal Environmental 
specialist

Busy Knowledgeable 
Resourceful

Student Organised Pack- 
rat

Professional Ambitious
Student

Subject 36 male, 51-over, 
Design teacher

Curious Academic 
Organised

Teacher Academic 
Systematic

Graphics Designer
Teacher Professional

Subject 37 female, 25-36, 
PhD researcher

disorganised haphazard 
inefficient

Subject 38 female, 25-36, 
Student

Literate Knowledgeable 
Intelligent

Subject 39 male, 25-36, 
design researcher (PhD- 
student)

disorganized busy 
multitasking

accounting technical ad 
hoc

designer programmer web

Subject 40 female, 51 - 
over, teacher

busy untidy stressed

Subject 41 male, 37-50, science reader no
manager

Subject 42 male, 51 -over, 
design Educator

unfocused disorganised 
academic

semi-organised report 
reader accountant

focused
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Photo-viewing Group 
(investigation 2)

Volunteer 1 Volunteer 2 Volunteer 3

Sub|ect 43 male, 37-50.
Art director/Professor

interesting broad collect study organised internet designer internet 
practising

Subject 44 female, 25-36, 
research associate

Busy academic TEACHER academic young unorganised

Subject 45 male, 37-50,
PhD research candidate

unsystematic unorganised 
overworked

Subject 46 male, 51-over, 
ICT teacher

me busy lots of ideas science teacher filed 
losing stuff despite

programmer paper 
hoarder single tasker

Subject 47 male, 37-50, 
professor

manager academic 
student

inconsistent organisational 
moving

engineer doer 
organisational

Subject 48 female, 25-36, 
researcher

academic active positivist bored careless 
passionless

practical young active

Subject 49 male, 18-24, 
Postgraduate student

diligent scholar researcher

Subject 50 female, 37-50, 
Lecturer

organised logical

Subject 51 male, 25-36, 
Assistant Professor of HCI

reader sloppy student note taker student

Subject 52 female, 37-50. 
Researcher

interesting busy educated

Subject 53 female, 25-36, 
Research Associate

busy well-read expert focused organised 
methodical

leaner designer multi
dimensional

Subject 54 male, 25-36, 
consulting mechanical 
engineer

cntical diverse sensitive neat dry studious intelligent computer- 
literate energetic

Subject 55 female, 25-36, 
Industrial Design Lecturer

messy busy well read orderly intelligent depth creative healthy non
conformist

Subject 56 female, 37-50, 
Freelancer

ACADEMIC
RESEARCHER BUSY

fairly organised
Administrative/collage
Student

web designer graphic 
designer busy/studio/work 
place

Subject 57 female. 18-24, 
PhD student, architecture

hardworking well read 
relaxed

young organised careless male active young

Subject 58 male, 18-24,
Post graduate trainee

Disorganised

Subject 59 male, 25-36, 
teacher, design course 
head

reader researcher 
organised

accounting finished work 
archivist

computer freak workaholic 
mouth bigger than belly

Subject 60 male, 51-over, 
architect

academic hoarder reader reader academic student designer contemporary 
interested
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Figure 5.12: Investigation 1, text group responses to question 1

Text-viewing
group
(investigation
1)

Volunteer 1 Volunteer 2 Volunteer 3 Volunteer 6 Volunteer 7 Volunteer 8

Subject 13 M
51 +

stick to 
university 
format varied 
interests 
trying to 
impress

mid career 
doer socially 
minded

geek early 
career pianist

junior
academic
interest in art
multicultural
exposure

IT specialist 
academic
would be 
entrepreneur

senior
academic
operational
research
wishful
change
seeker

Subject 14 F 
37-50

academic 
high achiever 
good 
educator

academic
programmer
musician

academic
successful 
grant writer 
industry 
partner

nonprofessio
nal
unemployed? 
not happy

Subject 15 F 
25-36

accomplished 
overly 7 self 
confident 
traditional 
career path

wants to keep 
learning 
sounds like 
junior acad

onented to 
applications 
self-driven 
outgoing

innovative
casual
communicatin
g across
fields

innovative 
interdisci plina 
ry organised

Subject 16 M 
37-50

practitioner
philosophical
strategist

ethical
educator

techie web 
developer 
multimedia

broad
humanist
extrovert

accomplished 
deluded ;-) 
improbable

unknown

Subject 17 F
51 +

artist more
balanced 
than others 
clear, 
organized

intellectual
overachiever
fairly
introverted

short to the 
point busy not 
out to 
impress 
anyone

Subject 18 F 
25-36

senior
experienced
academic

australian
outgoing
capable

creative
outgoing
ambitious

cosmopolitan
creative
adventurous

Spanish
academic
intelligent

lazy
overconfident
imperious

Subject 19 F 
37-50

conservative active
ambitious

tedious (long 
descnption) 
self-centred 
(use of T) 
confident

young
international 
interdisci plina

ry

active
international
skilled

fairly old 
unfocused

Subject 20 M 
37-50

technological
creative
musician

intelligent
organized
productive

bizarre flaky 
weird

Subject 21 F 
37-50

interesting
balanced
clever

academic
organized
motivated

lad back
careless not 
professional

Subject 22 M 
25-36

career
oriented
achiever
versatile

Subject 27 M 
25-36

technical
musical
creative

technical
business-
oriented
academic

busy decision 
maker older
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Text-viewing
group
(investigation
1)

Volunteer 1 Volunteer 2

iSii&i 1
Volunteer 3 Volunteer 6 Volunteer 7 Volunteer 8

Subject 28 F 
25-36

creative self-
directed
communicativ
e

analytical
scientific
positivist

poor wnting 
skills free 
spirit
educated but
hurned

Subject 31 F 
25-36

technically 
literate driven
scholar

Subject 34 F 
18-24

articulate
analytical
educated

Figure 5 13 Investigation 2. text group responses to question 1

Text Group (e2) Volunteer 1 Volunteer 2 Volunteer 3

Subject 61 female, 25-36, 
designer

experienced academic 
technical

diverse multilingual 
committed

active early career 
ambitious

Subject 62 female, 37-50. 
principal lecturer of design

career person technology 
freak theoretist

Subject 63 male, 37-50. 
Professor

Academic Professional
woman

Dedicated Passionate
Educator

Overachiever 
untrustworthy male

Subject 64 female, 37-50, 
research and education

cross-disciplinary strategic 
powerful

idaealistic cross 
disciplinary intnnsically 
motivated

Subject 65 female, 51 - 
over, User Experience 
Engineer

creative thinker good 
communicator good 
networker (social)

personable other/ user 
oriented social
consciousness

energetic creative youthful

Subject 66 male, 25-36, 
academic

eclectic older enigmatic committed diligent 
recognised

student proficient unfixed

Subject 67 female, 25-36, 
designer

smart academic focused people-focused talkative 
communicator

skill-focused detail-
onented

Subject 68 male, 18-24, 
developer

Academic Researcher
Post-Doctoral

Subject 69 male, 37-50,
IT Director

Academic Expenenced 
Professonal

Subject 70 female, 37-50, 
Professor

expenenced no 
publication should retire

energetic collaborative 
good human relations

technically qualified 
cooperative promising 
future

Subject 71 female, 37-50 
researcher

academic intelligent 
interesting

intelligent educated 
interesting

creative intelligent artistic

Subject 72 male, 37-50. 
academic

focused career minded
ambitious

concerned active involved dedicated single self 
important
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Text Group (e2) Volunteer 1 Volunteer 2

Subject 73 male, 25-36, 
student

academic proffesional

Subject 74 female, 37-50, 
grad student

detail-oriented busy 
comprehensive

activist busy 
comprehensive

multitalented diverse
interests flexible

Subject 75 male, 25-36,
R&D Engineer

experienced specialized 
aged

dynamic volunteer 
scattered

passionated volunteer 
proficient

Subject 76 female, 25-36, 
Research Fellow 
(eleaming)

ambitious successful male 
(!)

In the tables above, similarities within columns would indicate that many subjects used 

similar words to describe a single volunteer. Similarities within rows, on the other hand, 

would indicate that a single subject was using similar words to describe several 

volunteers. This issue is raised by question four above ("Looking at individual 

respondents' answers, does the information about different volunteers generate 

different responses? That is, do some respondents give nearly the same answers for 

each set of data or are they encouraged to distinguish between volunteers based on 

the information they see?").

Looking at subject #1, who was in the photograph group for investigation 1, it can be 

seen that some similar words are used in their responses. The words 'working' or 

'student' appear in five of their six responses. However, while this subject appears to be 

using similar words, in combination they show quite a different impression of each 

volunteer. While volunteer #1 is described as 'older, working, organized', volunteer #3 

is described as 'untidier, working, likeable' and volunteer 8 as 'anal, acquisitive, older'. 

Similarly, subject #7 uses these sets of similar words 'knowledgeable, busy, messy', 

‘knowledgeable, busy, academic' and 'knowledgeable, organized, careful' but they 

again, when combined, suggest that the subject is forming different impressions of the 

different volunteers. Looking through all the tables above, none of the sets of 

responses from any of the subjects suggest that they were not encouraged to 

distinguish between the volunteers based on the data presented. It appears that, in 

answer to the key question four, the subjects did form different impressions about each 

volunteer.

The next of the key questions that was considered was whether there was consistency 

in the responses to each volunteer: did many people form the same impressions of
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each volunteer? Looking at the tables above column by column, first for the 

Photograph group in investigation 1, we can see that for Volunteer #7, words such as 

'geek', 'nerd' and 'technophile' occur 8 times and 'programmer' or 'developer' a further 5 

times. For the Text group, in Volunteer #7 there is no mention of programming or 

anything like 'geek' but words such as 'technical' or 'IT specialist' crop up 4 times. In the 

photograph group, the word 'male' is used three times, but not at all by the text group. 

While this is interesting, with such a large set of data to compare, it became clear that 

further refinement of the data was required in order to be able to get an impression of 

what was going on. The sets of responses to question 1 were therefore categorised as 

described below

Categorisation of Data

One method of categorising a set of elements is known as bootstrapping (Holsti 1968). 

Here, one takes each element in turn. Where there is a category already defined to 

which it neatly belongs, the element is assigned to that group. Where there is not a 

suitable group, a new one is created. At this point, existing groups and assignments 

are reviewed to see if they need to be updated.

It was this technique that was used to categorise the responses to the question "Please 

give three words that you think best describe the person who provided the data above". 

Initially this was done by considering the responses to a single set of data- that of 

volunteer #7. Using the bootstrapping technique ihe following categories were devised:

• position: this included references to the volunteer's occupation or professional 

status

• state of mind: this category principally dealt with references to the volunteer's 

current mood; whether they were busy, disorganised or stressed, for example

• personality: this covered references to the type of person that the subjects thought 

the volunteer might be, typical entries here were, acquisitive, very practical person, 

pack rat, minimalist, creative, conscientious

• education: this category was used for references to the volunteer's level of 

education as well as references to specific knowledge or the level of knowledge that 

they were assumed to posses, typical entries here were: well educated, 

knowledgeable, literate, accomplished, experienced, skilled
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• physical traits which included such things as the volunteer's nationality, their age 

and even their height

• interests: this category related to the person's leisure as well as work interests, 

typical entries were: varied interests, geek, pianist, interest in art, would-be 

entrepreneur, operational research, wants to keep learning.

The responses for the other volunteers' data were grouped in the same categories for 

consistency. In the chart below the words and phrases given by the subjects were 

arranged into the appropriate groups. Then the number of responses falling into each 

group was counted for each set of subjects - the photograph viewing group from 

investigation one, the text group from the same investigation and so on. It was 

therefore possible to plot a chart showing which sorts of information the subjects were 

gleaning from the data presented.

Broadly, the shape of the two curves for the photograph groups are alike as are the two 

curves for the text-viewing groups. The chart shows that the text groups concentrated 

mainly on comments that relate to the personality of the volunteer. The photograph 

viewers, meanwhile, were concerned with the volunteers' state of mind, and their

Figure 5.14: Responses to question one for the photograph and text groups in 
investigations 1 and 2

Qlabc, number of responses by group

inv 1 photoiiiigfi

inv 2 photo

position personality

inv 1 photo

inv 2 photo

category
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position or occupation as well as to a lesser extent their interests. Even though most of 

the curricula vitae would have had sections detailing the volunteers’ qualifications, this 

has given rise to relatively little comment. In both cases the subjects appear to have 

concentrated on things that they were able to deduce from the material presented 

rather than merely repeating parts of it. It seems clear that the photograph data gave 

stronger impressions as to the volunteers' state of mind and that this was not normally 

offered by the text data. An exception to this is the volunteer listed as Data 8 whose CV 

prompted considerable comment in the 'state of mind' category. Nearly half of all the 

comments (7 out of 15) falling into this category from the text group in investigation 1 

were about Data 8. This CV appeared to be hurriedly written and the volunteer was 

variously described as 'careless', 'lazy' and 'unfocused'. This data was not used in 

investigation 2.

Figure 5.15: Responses categorised as 'state of mind'

chart for ‘state of mind' text group photo group

data t focused (2 times) 
busy, philosophical (1 
each).

busy (11 times) 
unorganized (4 times) 
disorganized (4 times) 
overwhelmed (2) 
organised (4 times) 
unfocused, messy, 
sloppy, relaxed, untidy, 
stressed, 'multitasking', 
active, indiscriminant (1)

data 7 busy (2)
scattered (1 each)

organized (4) 
careless (2) 
busy, semiorganized, 
fairly-organized, losing 
stuff despite, bored, 
neat, trying hard, ad- 
hoc (1 each)

data 3 energetic, more bal
anced than others, clear 
& organised (1 each)

busy (3) 
messy (3) 
untidy (2) 
thirsty(2) 
unorganized (2) 
frantic, cluttered, unti- 
dier, busy studio/ 
workplace, disorgan
ised, active, focused (1 
each)

data 6 casual (t)

data 7 organized i3) 
deluded ;-), motivated 
(1 each)

Organized (6) 
busy (2)
focused, not messy, 
busy person, comfort
able (1 each)

data 8 busy (2)
not happy, unfocused, 
careless, laid back, lazy (1 
each)

organized (5) 
tidy (1)

The chart in figure 5.14 

demonstrates that the 

photograph-viewing group 

formed impressions about 

different aspects of the 

volunteers whose data they 

saw to those of the text

viewing group. This answers 

the first of the key questions 

that the analysis set out to 

address. The second 

question above related to 

whether many people 

formed the same 

impressions about the 

volunteers. Whereas the 

chart above shows the 

aspect of the volunteer's 

makeup under

consideration, it does not 

show whether or not there 

was general agreement
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between the subjects. The next section will explore the responses to question 1, this 

time separated by the volunteer whose data was presented. The same categories are 

used to group the results.

Responses categorized as relating to 'State of Mind'
It seems that the photograph-viewing group tend to be concerned more with the 

volunteer's state of mind than do the text-viewing group. There are considerably more 

responses that fall into this category from the photo viewing group. There are many 

references to whether or not the person in each case is organised or messy. By and 

large, the responses are fairly consistent in this regard. It seems that volunteer #1 is 

generally regarded as disorganised, while volunteer #7 is thought to be relatively

Figure 5.16: Responses categorised as 'personality'

chart for ‘personality* text group photo group

data i good communicator, good net- 
worker, trying to impress, inter
esting. overly7 seif confident, 
detail-oriented, enigmatic, crea
tive thinker, good educator, am 
bitious, conservative, successful, 
career minded, career person, 
strategic, stick to University 
formal, powerful (1 each)

interesting (2)
me (as in ‘like me’), hardwork
ing, hoarder, sensitive, logical, 
curious, lots of ideas, positivist, 
resourceful, no manager, dili
gent, critical, inefficient.

data 2 Committed (?.) 
active (2)
3Ctivist(2)
interesting, idealistic, collabora
tive. energetic, good human re
lations. dynamic, passionate, 
intrinsically motivated, dedi
cated. communicator, people- 
focused, talkative, ambitious, 
outgoing, ethical, doer, socially- 
rninded, personable, diligent, 
sociai consciousness, other/user 
oriented, concerned, involved.
U each)

passionless, dry. systematic, 
methodical, studious, achiever, 
conscientious, notetaker. or
derly, depth, organisational, in
consistent, study, pack-rat, 
filed.

data 3 creative (6) 
outgoing {?.)
ambitious, dedicated, flexible, 
self-important, active, coopera
tive. untrustworthy, passionated. 
detail-oriented, skill-focused, 
self -driven, interesting, comm - 
nicative, self-directed, confi
dent. self-centred, tedious, ar
tistic. multitalented, ambitious, 
unfixed, overachiever, balanced.

mouth bigger than belly, worka
holic, practical, non-conformist, 
single-tasker, paper hoarder, 
energetic, ambitous, likeable, 
arty, interested, contemporary, 
creative, multi dimensional, 
learner, doer, instable, artistic (1 
each)

data 8 creative, adventurous, innova
tive, extrovert, humanist, multi
cultural (1 each)

minimalist (2>
creative, very practical person, 
artistic ( l each)

data 7 analytical (2)
active, career-oriented, achiever, 
improbable, positivist, driven, 
business-oriented, fairly intro
verted. articulate, versatile, suc
cessful. more balanced than 
others.

business-onented. driven, bor
ing. nerd, fun. inforrnatic, logi
cal. analytical, versatile, practical

data 8 free spirit, wishful change seeker, 
imperious, bizarre, flaky, weird, 
shod to the point, not out to impress 
anyone nonprelessionai, os'erconli- 
dent. productive

anal, careful, acquisitive, pack-rat

organised or not 

messy. There are a 

number of large 

groupings here with 

responses (such as 

'busy') appearing up 

to 11 times in one 

case. These 

groupings are larger 

within the

photograph group 

and there is greater 

variation within the 

text group. It should 

be noted that here 

no attempt has been 

made to group the 

words except where 

variations in spelling 

of the same word 

are used.

Personality:
While responses
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falling into the category of 'state of mind' seem to be more numerous from the 

photograph-viewers, in the 'Personality' category, there generally seem to be more 

responses from the text-viewers. In this case there seem to be fewer of the large 

groupings seen before Here, the largest group is the word 'geek' which appears 4 

times, in this case as a response to the photograph of volunteer #7. Here, particularly 

within the text group, there seem to be some negative impressions formed: 

'untrustworthy', 'self-centred', 'tedious', 'trying to impress', 'should retire', 'deluded' are 

some examples of words that were used. Meanwhile, with the photograph group there 

seem to be fewer negative impressions: 'boring' appears once, but the same set of 

data generated the response 'fun'.

Position/Professional Life:

In this case, the largest grouping is 'academic', a response to volunteer #1. The text 

group used this word 9 times while the photo group used it 7 times. The results for 

volunteer #3 stand out here because there are so many more responses from the 

photo group (24 in total) than the text group (12). It seems that there might be 

something within the photograph of volunteer #3 that gives an impression of their 

profession and that Figure 5 17: Responses categorised as 'profession' 

this is not present 

within the text.

Similarly, while the text 

associated with 

volunteer #2 prompted 

6 responses that 

related to their 

profession or 

occupation, the 

photograph elicited 21 

responses. Volunteer 

#1, on the other hand, 

is the other way round, 

here the text prompted 

26 responses, and the 

photograph 13.

chart for
position/

profession*

tot group Ph0l09rOUP
date 1 academic (9) 

expenenced(5) 
ambitious (2) 
prcfesstor.a (2)
pos1-coctorai. researcher, practitioner, trad - 
tionoi carce* path, high achiever accom
plished prolessorias. strategist. Iheoretist. 
cross-disciplinary

'esearcher (2)
working, teacher, student, established

date 2 educator {2
volunteer. mid caret}- sounds like junior 
acad recognised, cross-disc plinary (1 
each)

student (6) 
acacemit (3)
administrative, science teacher teacher 
mid-career, policy-maker, working, new'o 
>etd.accounting, accountant, archivist, fin 
shec work (1 each)

date 3 early career (?)
student volunteer, aTisl, academe, pro
grammer, web developer promising future
(1 each)

designer (4)
programmer (3)
professional (2)
student (2)
working (2)
web designer (2)
graphic designer (2)
eacher. practicing, multimedia, engmee',
researcher and teacher, social scientist.
web. academic (1 each)

cate b junior academic 
comrnumca ing across fields

student (2)
working, temporary (1 each)

Cate 7 academic (5)
4 specaHsl. industry par.ner. scholar, over- 

acruever

programmer (4) 
acacemic (4) 
student (2)
graduate stuoent. prolessor, developer, 
business, financial planner psychologist 
professional

date 8 unemployed'7, senior academic, not profes
sional. decision maker, unknown (1 each)

acaoemic (2)
established, computer science, advisor.' 
men-.or. administrator, programmer, profes
sional researcher
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Figure 5.18: Responses categorised as 'physical traits' It would seem that the

photographs of Volunteer #2 

and Volunteer #3 prompt 

more impressions relating to 

professional interests 

whereas the photograph of 

Volunteer #1 reveals more 

about their state of mind. 

The photographs are 

reproduced in Appendix II

Physical traits

In the physical traits 

category, again there are 

more responses from the photo group, particularly in response to the photographs of 

volunteer #8's bookshelf. This set of data generated eight responses falling into the 

’personality' category whereas the next most numerous (the photo group's responses 

to volunteer #2 and #7, and the text group's responses to the CV of volunteer #1) have 

only four responses The consensus seems to be that volunteer #8 is an older female 

Australian. As can be seen in the appendix, volunteer #8 has quite an extensive book 

collection. A number of comments related to the length of time required to collect so 

many books which suggested to the subjects that the collection's owner must have 

been collecting for some

time. Figure 5.19: Responses categorised as 'education'

Education:

In the education category, 

there seems to be greater 

consistency between the 

photograph group and the 

text group. Again there are 

instances (volunteer #1 and 

#7) where responses from 

the photograph group are 

more numerous in this

chart for •education' text group photo group

data I smart, intelligent 11 each) well-read (2)

knowledgeable (2)

well-educated, intelligent, 
literate, educated (1 each)

data 2 educated, intelligent, mufti 
lingual, capable (1 each)

intelligent (1)

data 3 intelligent, clever, profi
cient. technically qualified 
(1 each)

intelligent, knowledgeable 
(1 each)

data 6

da la 7 intelligent (2)

skilied, educated, intellec
tual, accomplished (1 
each)

literate (3)

educated (2j

knowledgeab e (2)

data 8 educated but hurried, poor 
writing skills (t each)

knowledgeable (1)

chart for ‘physical traits' text group photo group

data 1 male ('). woman, aged, 
olde- (t each)

male, australian, older

data 2 australian i 1) young (3)

not tall (11

data 3 Single, youthful, male j i 
each)

young (2)

male, healthy

data 6 young, international {t ncn-engiish. young (1
each) each)

data 7 Spanish, international (t 
each)

male (3)

native English speaker

data 8 fairly old. oldef (1) femaie (2)

australian (2)

oldar (3)

riidei (mil a student) (1)
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Figure 5.20 Responses categorised as 'interests' category.

Interests:
In terms of 

interests, the text 

group appears to 

be more diverse in 

the descriptions 

they have used. 

Whereas there are 

several cases 

where members of 

the photograph 

group have used 

the same word to 

describe a 

volunteer, this did 

not occur at all in 

the responses of 

the text group.

chart for interests’ text group photo group

data 1 eclectic, technical, tech
nology freak, specialised, 
varied interests, compre
hensive (1 each)

reader (4)

broad, diverse, science, 
vivacious reader, (t each)

data 2 wants to keep learning, 
oriented to applications, 
diverse, comprehensive

technical, reader, report 
reader, internet (1 each)

data 3 diverse interests, techni
cal, techie, technological, 
geek, pianist, multimedia, 
musician, musical (1 each)

computer geek (2)

technical (2)

geek, computer freak, 
computer literate, internet

data 6 interdisciplinary, cosmo
politan. interest in art, 
broad

traveller (2)

not a reader (1 each)

data 7 technically literate, scien
tific. technical, interdiscipli
nary, would be entrepre
neur (1 each)

geek (4)

reader (3)

technical (2)

avid reader, technology- 
oriented, eclectic, contem
porary, computer savvy, 
travelled, tehnophile (1 
each)

data 8 operational (1) travelled, traveller, com
puter science (1 each)

Are the subjects alike?
These tables of course do not represent the extent of the data that was collected, and 

so to broadly assess the similarity of the responses, all the data that was entered by 

the subjects was analysed using Leximancer to assess the inter-subject similarity. To 

do this, firstly a script was written to extract data from the results database. In this 

case, it was possible to select both one volunteer and one experimental group. Initially, 

volunteer #1 was chosen, and the full contents of the database retrieved into one file 

for the photograph-viewing group, and into a second file for the text-reading group. 

These files were then further subdivided into multiple files, one per subject The final 

structure that was analysed therefore consisted of one folder for the photograph group 

and another for the text group. Each folder contained many files, each one consisting 

of the responses of one subject to one set of data. Because Leximancer can be used 

to compare the similarity of documents, it was possible to make an initial analysis of all 

the files quite quickly. It was possible to compare the relative similarity of responses to
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Figure 5.21: Leximancer map of photo group subjects' responses to volunteer #1
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the photograph data in one Leximancer chart, and likewise the similarity of the 

curriculum vitae responses in another. In this case, the only concepts that have been 

combined for the analysis are 'computer' and 'computers'.

We can see in the figure showing the comparison of files for the photograph group's 

impression of volunteer 1 that there appear to be a few groupings of responses. 

Subjects 11 and 2 are close together, as are subjects 9 and 30. There is a group of 

subjects around the concepts 'works' 'arranged' and 'fairly' comprising subjects 8, 25 

and 6. Another, larger group is around 'programmer', ‘computers', 'academic', 'technical' 

and in this group we find subjects 26,3,7,23,5,33,4,and 10. Subject 12, meanwhile is 

on its own separate from the others
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Figure 5.22 Leximancer map of text group subjects' responses to volunteer #1
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In comparison, and surprisingly, there appears to be a greater diversity in the chart for 

the text group. Here four subjects' responses appear quite separate from the rest. In 

this diagram, no concepts have been excluded. It seems that the responses of subjects 

34, 22, 17, 19 and 31 are quite different from one another, and from those of the rest of 

the subjects.

For volunteer #1, the responses appear to be more diverse from the text group than 

from the photograph group. In order to explore further any similarities that could be 

discerned between subjects, a further manual analysis was carried out.

Analysis of the descriptions given
One of the aims of the analysis of this data was to see if any patterns could be found 

within the data between subjects. That is, for example did the younger people respond
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differently from the older ones? It was clear from the initial analysis that even though 

they had been presented with the same data, the subjects tended to form different 

impressions of the person. Figure 5 19 above illustrates this. Here, in the photograph 

group four people used the word 'disorganised' to describe Volunteer #1, four more 

used the word 'unorganised' but at the same time a further four described this volunteer 

as 'organised'. This table shows the full responses from the subjects: the words have 

not been removed from their context here and so it would seem that the data does 

indeed have different implications for different subjects. The question that this part of 

the investigation set out to address was whether it would be possible to predict a 

subject's response to some data if one knew a key fact about them

In order to see if there were any clear groupings within the subjects, an exercise was 

carried out that compared some of their responses. Here, firstly the most commonly 

occurring word in the responses to question 1 ("What three words do you think best 

describe this person?") for the photograph group and for the text group was found. In 

this analysis, the responses from investigation one and investigation two were 

combined. For the text-viewing groups, the most commonly chosen word was 

"academic" and this was used 9 times in the responses to Volunteer #1. For the 

photograph groups, the most commonly chosen word was "busy": chosen 12 times, 

also in comments about Volunteer #1 As these were the largest groups, it was decided 

that it would be useful to see if there were any similarities between these subjects' 

other responses. Additionally, a comparison was made of the personal data that was 

known about each of these subjects: their sex and approximate age.

In the photograph group, twelve subjects used the word 'busy' to describe Volunteer 

#1. Of the twelve subjects, only three were male and the remaining nine were female. 

The most common age group was 25-36 with six subjects, four subjects were aged 

37-50 and two were 51 or over.

In the text group, nine subjects used the word 'academic' to describe Volunteer #1. Of 

these nine, five were female and the rest male. Four were in the age range 25-36, a 

further four were aged 37-50 and the remaining one was aged 18-24

Presented below are the responses to the question "Please provide a short description 

of what you think this person might be like:" from these same subjects:
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Photograph group, responses to question 4 of the people using the word 'busy' in their 

responses to question 1 for Volunteer #1:

Investigation 1

Subject 2, (F 37-50) "a busy, scatterbrained professional, involved in many projects but 
doesn't finish many of them.”

Subject 6, (F 37-50) "This person has too much on the go. but is established in his/her 
profession. She/he is a scholar, and works from this office but not at home.”

Subject 7, (F 25-36)"" <- blank 
investigation 2
Subject 44, (F, 25-36, research associate) "works in a university, busy.”

Subject 35, (M, 25-36, Principal Environmental specialist) "The person seems like 
someone who needs to look at their books on a frequent basis and does not know what 
book they will need at what time, so they have decided that it is not worth spending the 
time to arbitrarily organize them."

Subject 55, (F, 25-36, Industrial Design Lecturer)"/ think they might be well read & 
knowledgeable but also scatter-brained. They are probably too 'busy' to find a better 
way to store the books, but not busy enough for it to be crucial to access information 
imediately. Hopefully he/she has a good memory."

Subject 52, (F, 37-50, Researcher) "an academic not particularly concerned with visual 
organisation very busy”

Subject 39, (M, 25-36, design researcher (PhD-student)) "probably creative somehow. 
And an academic"

Subject 40, (F, 51-over, teacher)"" <-blank 
Subject 46, (M, 51-over, ICT teacher) "Bearded"

Subject 56, (F, 37-50, Freelancer) "Probably working in information technology, 
research or educational sector. 'The relevant documents/books are placed in the front of 
the others to indicate recent projects. As the title of books indicates management, 
information and technology it most probably is an Information Management person or 
working in this kind of environment that is why this sort of research materials are used."

Subject 53, (F, 25-36, Research Associate) "A professor who has advised a number of 
graduate students. Someone who is well-established in their career and field of 
expertise, but working on the boundary/intersection of several fields. Someone who 
might be directing a program or a center or is otherwise too busy to keep the books 
well-organized. Also. 1 would imagine that the stacks mean something particular to the 
books' owner. Someone interested in design, problem solving, mental models, cogntive 
science, visual reasoning, management, technology, penguins and volcanoes. 'This 
person looks like a cogntive engineer based on book titles.”
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Text group, responses to question 4 of the people using the word 'academic' in their 

responses to question 1 for Volunteer #1:

Investigation 1:
Subject 14, (F 37-50) "This person could be male or female, but I guess the "his" in the 
first para indicates a male. There's a strong leaning towards the technical skills but also 
a strong emphasis on learning. Bit of a mix presented here with Deleuze and Foucault 
mixed in with information systems. It all sounds very intelligent and philosophical, but 
to reach this far in different directions, might be a phoney."

Subject 18, (F 25-36) "This is an experienced academic, someone probably close to or 
over 60 years old. intelligent, fatherly, someone who is exploring outside the original 
boundaries of his expertise, probably enjoys travel."

Investigation 2:
Subject 61, (F, 25-36, designer)"" <- blank
Subject 71, (F, 37-50, researcher) "a typical academic type, interesting to talk to. well 
collected and knowledgable"

Subject 69, (M, 37-50, IT Director) "An experienced IS academic with extensive 
professional experience. Somewhat conservative, not likely to be a particularly original 
thinker."

Subject 67, (F, 25-36, designer) "serious, driven, focused, intent, not that interesting to 
have dinner with, i would guess male."

Subject 73, (M, 25-36, student) "" <- blank
Subject 63, (M, 37-50, Professor) "I think this person (who in my mind is a woman - 
based on just one little clue...) is tall, professional. European (not necessarily British 
even though the survey has a UK URL). Seems quite accomplished though has received 
relatively little research funding for a person who is head of department"

Subject 68, (M, 18-24, developer) "There's no way to know a person from their CV. 
However you could predict certain character traits such as patience from teaching 
days."

In both cases, the key words ('busy' or 'academic') occur quite frequently in the text of 

the comments. Apart from fhe predominance of women in the first group, there does 

not appear to be a second common theme within each set of texts.

Analysis of the numbers that people chose for the 'how close do you feel' 
question
The average number chosen for the question: "On a scale of 1 to 100 where 1 

represents 'I don't know anything about this person' and 100 represents the sort of
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knowledge that you might expect to have of a close relative or friend, how well do you 

feel you now know this personwas as follows:

Investigation 1

Photo group: 22 

Text group: 26

Investigation 2

Photo group: 23 

Text group: 30

In both cases the text group report that they feel they know the volunteer better, but the 

results are not hugely different.

Analysis of the things that the people remembered
This section will present the responses to the question "What three things do you find 

most striking about the data presented?". In this case the bootstrapping approach was 

not so straightforward. While the photograph-viewing group tended to concentrate 

largely upon objects in the photograph - often books or comments about how they were 

arranged, the text-viewing group tended to be concerned with the writing style as well 

as the content of the text.

For this reason, a preliminary categorisation was made using two groups: form and 

content. Further categorisation within these groups was made as necessary. In this 

case, form included writing style, structure or presentation for the text group and for the 

photo group it included such things as the arrangement of objects or general 

observations about the messiness or otherwise of the bookshelf. Content, for the photo 

group, was concerned with the specific contents of the shelves. For the text group, this 

category included information about the person gleaned from the text.

Although the comments relating to the form of the presentation of information have 

many references to the messiness or organisation/disorganisation, there are not a 

great many comments specifically about the person here. Overall 199 comments fell 

into the 'form' category and only 10 of these were categorised as "assumptions about 

the person, personality, nationality occupation, interests etc ". This may be due to the 

phrasing of the question - it was looking for objects that they remembered, or things 

that struck them while the other questions related more to the person themselves. The
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coding of elements is as follows: the initial 'e1' or 'e2‘ indicates which investigation the 

comment came from, this is followed by either a letter 'p' for the photograph group, or a 

T for the text group, the number that follows indicates which volunteer's data this was a 

response to.

A few examples are:

el -pi-not over organised (books on their sides suggest this)

el-p3-this really comes across like a 'student' bookshelf, and not just because of the 
folders; it's the combination of disarray and intellectual issues that give the image an 
impression of 'ongoing'

el-p7-very neat for a student. Are these books partly for show or really used every day? 

e2-pl-the person must be busy 

e2-p3-left in a hurry 

e2-G-not a skilled CV writer

Within this sub-category, only one comment (the last in the list above) was from a 

member of the CV-viewing group. Overall within the whole of the 'form' category, from 

the total 199 comments, some 64 were from the CV-viewers and the remaining 135 

were from the photograph-viewers. In the 'content' category, there were 322 comments, 

160 of these from the CV-viewing group.

In the Content section, out of 322 comments, 68 fell into the sub-category 

"assumptions about the person, personality, nationality occupation, interests etc ". 

Some examples are:

el-p6-lntelligent •

el-t2-seems involved with community 

el-pi-the person is a dabbler

el-pi-older because it takes a long time to accumulate so many [books] 

el -p3-The water bottles! this person drinks a lot of water 

el-p3-These materials belong to someone who is interested in HCl.. 

el-p3-looks as if the person is in the middle of a project
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el -p8-The number of books - out to impress

el -t2-takes teaching and students seriously

el-t3-Hyperactive

el-t3-obviously a good programmer

e2-tl-a life-long learner

e2-t3-Distinctly a male

e2-t2-very active

Within this sub-category, 27 of the entries were responses to photograph data and the 

remaining 41 were from those who viewed the text.

The chart in figure 5.23 displays the figures for each investigation, there is not a great 

difference in the responses between the investigations in this case.

Figure 5.23: Chart of responses to question 3:

Responses to Question3: What most struck you...?

Form: Form: Form: Form: Content: Content:
about about other: other: about about

the the CV photo the the
person: person: person: person;

cv photo , cv photo
V____ A. ___ J V____ J"V"

otfter:
CV

Other:
photo

One thing that stands out in the chart above is the number of responses (126) from the 

photograph-viewing group that did not relate to impressions about the person, but that 

were comments on the form of the data presented. These responses consist almost
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exclusively of comments about the way that the books on the shelf are arranged, but 

do not contain opinions about the owner. Some typical examples follow:

el-pi-Pretty untidy 

el-pi-disarray-

el-pi-it seems the books could fall out 

e 1 -p 1 -overwhel m 1 ng

cl-p2-Again this is well organised but not over-organised 

el-p2-For use not to impress 

el-p2-uninteresting 

el-p3-lt's pretty messy!

el-p3-Not ludicrously untidy but about my level of disorder, 

e 1 -p3-disorganization 

e 1 -p.3-messy

el-p6-seem to be temporarily placed 

el -p6-stacked but not shelved 

el -p7-It's relatively tidily arranged! 

el -p7-bcoks are arranged by size 

el-p7-books placed back in a hurry 

Summary
The survey described above was an efficient way of assessing the different 

impressions formed by people of another when they were presented with, on the one 

hand an expressive act and on the other a non-deliberate expressive movement. Once 

the survey system had been established and set up, conducting the surveys was quick 

and easy. Generally, the majority of responses arrived within 48 hours of the invitation 

e-mail being sent.

Analysis of the data gathered used both the Leximancer content analysis software and 

manual categorisation techniques. The analysis set out to answer five questions:
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The first question related to whether the responses from the text-reading and 

photograph-viewing groups were different to one another. The answer to this question 

can most clearly be seen in the chart which shows the categorised responses to 

question one (Figure 5.14). Here it can be seen that while the text group tended to 

concentrate on responses that related to the volunteers' personality, the photograph 

group were more concerned with state of mind, and professional position. Another 

notable difference in responses can be seen in Figure 5.23 which shows that the 

photograph group were more struck with aspects of the form of the data presented (its 

tidiness or otherwise, for example) than were the text group.

The second question sought to establish whether there were instances when several 

subjects formed the same impression about a particular volunteer. An answer to this 

question is to be found in the tables of responses to question one which have been 

divided by category and by volunteer (Figures 5.15 to 5.20). Here, while there is not 

universal agreement by any means, it appears that the photograph group tend to be 

more consistent while the text group appear more diverse in their views. The data in 

figure 5 15 for example suggest that the photograph group generally believe that 

volunteer #1 is disorganised and busy while they believe volunteer #7 is more 

organised. Looking at figure 5.16 ('personality' category) on the other hand, where the 

text group is more prolific, there are far fewer groupings of identical words used.

The third question asked whether it was possible to find other similarities between 

subjects giving similar responses. In the absence of much detail about the subjects 

themselves, this is hard to answer and this issue will be addressed by the next 

investigation. One thing that was striking was that in investigation 2, there were 83 

responses by members of the photo group while the text group provided only 42 

responses. In investigation 1, the numbers had been much more evenly matched. 

There was a difference in makeup of the two groups of subjects because investigation 

2 had respondents from the PHD-Design mailing list. It seems that these subjects were 

more engaged by the visual images.

The fourth question sought to ascertain whether subjects tended to give the same or 

similar responses to each set of data or whether they were prompted to form different 

impressions about each subject. While there are broad patterns in that the text group 

were more concerned with the volunteers' personalities than they were about their
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state ot mind, for example, there is not great repetition across the rows of figures 5.10 

to 5.13. There were a few subjects who gave the same answers repeatedly, for 

example This is enough for me... seems that my answers and impressions don't vary 

much from one to the next', 'can't tell from a cv' (for every question..), both from the 

text-viewing group. It seems clear that while some people became engaged in the 

survey, (the longest response comprised some 300 words), a few others did not.

The fifth question to be answered by the analysis sought to establish whether any 

aspects of the data presented were more striking than others. This is covered in the 

discussion above about the aspects of the data that the subjects found most striking. 

The result that stands out is that the photograph group were particularly struck by the 

form of the data presented: its degree of organisation and the like. The fifth question 

was also addressed in the next study: a series of interviews using repertory grid. This 

will be reported upon in the next section.

Repertory Grid Interviews
Introduction
To supplement the data gathered in the online impression formation survey, and in an 

attempt to delve more deeply into some of the issues raised, a number of face to face 

interviews were held. As described above, it was clear that people form impressions 

about different facets of a person's makeup depending on both the form and the 

content of the information that is available. These interviews set out to investigate 

further exactly what sorts of impressions were formed from different aspects of a 

scene. The interviews were carried out using the repertory grid technique.

Application of the Repertory Grid Technique
The repertory grid technique which is well described in (Jankowicz 2004) is often used 

in assessing how people construe the world around them. It is a technique often 

associated with personal construct psychology (Kelly 1955) which, as has been 

described above in the methodology chapter, aims to explore and understand 

individuals' constructions of the world. Most broadly it is a way for an interviewer to 

carry out a structured interview without imposing their own views on the subject. 

Essentially, it aims to elicit from a subject a number of constructs about a set of 

elements. The constructs are typically expressed as polar scales If the elements were, 

for example, places to go on holiday some typical constructs might be:
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has good weather <--> weather not very good,

near the beach <-> inland,

mountainous <-—> tlat,

cheap to eat out <-> expensive to eat out,

lots ot interesting things to do <-> not very many things to do.

The subject is usually asked to rank the elements (which would be the holiday 

destinations in this example) on each scale. Typically 5 or 7 point scales are used, and 

a 1 indicates that the element belongs (in the subject's mind) at the left hand end of the 

scale whereas a 5 (or 7) indicates that it falls at the right hand end. By way of example, 

Figure 5.24 shows a typical grid that was the result of one of the initial repertory grid 

interviews.

Figure 5.24: a typical repertory grid

careless/laid back 1 3 1 2 2 2 2 4 serious ■
used/worn 5 5 1 1 1 2 2 2 5 less used

messy 5 5 2 2 1 1 1 1 4 neat
Work 8 2 2 5 1 2 2 2 1 Rest/a break

obvious/identifiable 5 1 1 1 1 1 4 4 1 mystery
individual items 1 1 1 1 1 5 5 5 5 a collection of items

Personal 1 1 1 1 2 I 4 2 2 5 Impersonal
deep thinker 3 1 2 3 3 3 2 2 4 not a deep thinker

Unusual/interestmg 1 1 2 3 4 4 2 2 4 Routine
exploration 1 1 2 4 5 4 2 2 4 mundane

someone interested in humans 1 1 2 3 5 2 3 3 5 Techno dudes
cool 3 2 2 4 5 3 3 3 5 nerdy

interaction with others 3 3 2 4 4 1 3 3 5 individual
Programming books 

A lot of stuff 
Paper piles

Lots of UTS business cards 
Disused Monitor 

Used Coffee Cup 
Apple powerboek laptop 

Philosophy book 
Strange tartan object

In this case, looking at the top row of the grid, which represents the ranking of 

elements for the construct: 'careless/laid back - serious', we can see that the element 

'Used coffee cup' has been given a ranking of 1. This means that, to the interviewee's 

mind, this element belongs at the left-hand end of the scale: careless or laid-back. The
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'philosophy book' on the other hand has been given a ranking of 5 in this case so it 

belongs at the right hand end of the scale and is therefore something that the 

interviewee regards as 'serious'. The 'Apple Powerbook Laptop', meanwhile, has been 

given a ranking of 3- it is neither careless nor serious, or perhaps exhibits both traits.

Butt and Burr (2004) point out that "the meaning of any construct is defined in terms of 

its relationship with others" and it is the analysis of relationships between constructs 

and between elements that is a key part of the technique. In the example above, if the 

destinations that were ranked as ‘near the beach' were also ranked towards the 

'interesting' end of the 'lots of interesting things to do' scale, then one might start to 

make inferences about what the person's interests were.

In order to make analysis easy, the grid is typically arranged, after analysis, so that 

similarly ranked elements lie close together as do similar constructs. This is done using 

a process known as cluster analysis (Jankowicz 2004). Here, for every possible pair of 

constructs (1 and 2, 1 and 3, 1 and 4 etc.), the absolute difference in rating value for 

each element is calculated, these are added together to generate a sum of the 

differences for this construct pair. This sum of the differences is divided by the 

maximum possible difference imagining that for the first construct each element had 

been given a 1 and for the second each had been given a 5, therefore giving a 

maximum possible difference of 4 x (number of elements). By multiplying by 100 we 

can arrive at a percentage difference and subtracting from 100 gives a percentage 

similarity, which is the number commonly used. In the same way, percentage 

similarities for element pairs can be calculated and elements can be grouped too. This 

allows identification of which elements are alike, in terms of how they contribute to 

each construct, as well as which constructs are alike.

Once the grid has been rearranged, grouping like elements together and like 

constructs together, the percentage similarities are often illustrated by means of a 

dendrogram which is displayed at the edge of the grid. Here, a line is drawn from each 

row or column of the grid (see Figure 5.29), the point at which the lines meet indicates 

the percentage similarity between the respective element- or construct-pair This gives 

a quick visual impression about groups of elements or constructs and about oddities. 

As can be seen in Figure 5.25, the constructs 

cool <-> nerdy
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interaction with others <--> individual

are similar while the element 'programming books' is viewed as something of an odd 

one out. Exploring the similar constructs for a moment, we can see that the 

programming books suggest 'nerdiness' (rank 5) and 'individualness' (rank 5) to the 

interviewee, whereas the laptop is regarded as 'cool' (rank 2) and at the same time 

suggests 'interaction with others' (rank 2).

Figure 5.25: a grid with dendrogram

careless/laid back 

used/worn 

messy 
Work

obvious/identifiable 

individual items 

Personal 

deep thinker 

Unusuai/lnteresting 

exploration 

someone interested in humans 

cool
interaction with others

.60

100 90 80 70 60

Rest/a break 

mystery
a collection of items 

Impersonal 

not a deep thinker 

Routine 
mundane 

Techno dudes 

ricrdy 

individual 

Programming books 
A tot of stuff 

; Paper piles 
Lots of UTS business cards 

Disused Monitor 
Used Coffee Cup 

Apple powerbook laptop 
Philosophy book 

trange tartan object

An additional analysis of relationships emerging from the grid interview involves 

principal component analysis. Here, statistical techniques are used to detect patterns in 

the data. These patterns are then extracted from the data, and the analysis is repeated. 

The principal component in the name refers to the most significant pattern in the data. 

Normally results of a repertory grid interview are plotted on a graph whose two axes 

represent the two most significant components. For illustration see Figure 5.26. Here 

the principal component analysis graph for the grid shown above is displayed. Here,
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Figure 5.26: principal component analysis

* Programming bookstoss used'

neat

sa collection of items
individual /s' 

obviousrra«fitifiable 

vjata deep thinker 

Work

^Techno dudes 

Routine
■*------1: 33,3%
;f UTS business cards

exploration

someone interested in humansstr-dts 
mystery | 

Unusuat/interesfing)

:mundaneJot of stuff

scareltss/taRkJjack ■Disused MonitorRest/a break */ 

individual items | 

cool

Apple powerboofc laptop

interaction with others

messy

2: 22.1%

the x-axis represents the principal component which accounts for some 38% of the 

variance of the results. The construct routine-unusual/interesting is strongly aligned 

with this component. The construct serious-careless/laid back is aligned closely with 

the second component In this analysis, similar constructs appear at similar angles on 

the chart. It is generally accepted that if the first two components account for at least 

80% of the variation in the data, then the chart that is produced is significant. Where 

the figure is less than 80%, additional analyses should be carried out. In such cases, 

additional components should be identified until a total of 80% of the variance is 

accounted for. It is then necessary to plot charts for all possible combinations of two 

components in order to find patterns in the data.

In the investigation described below, principal component analysis was not used 

because the first two components never accounted for more than 80% of the variance 

and it would therefore be necessary to create many charts. As Jankowicz (2004) 

describes, such charts are "...less easily described to .. [the] .. interviewee in terms of 

comfortable analogies like ’cutting up the grid with a pair of scissors"1. In this case it 

was felt that the investigation would be best served by discussion with the interviewees
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centred upon the grids and dendrograms. These were easy to explain and could be 

generated and discussed during the interview itself.

Triadic Elicitation
While it is acceptable practice to provide the subject with predetermined lists of 

elements and constructs, one way of obtaining a list of constructs from the 

interviewees themselves is known as triadic elicitation. In this method, a set of 

elements are either chosen by the subject or provided by the interviewer. In order to 

arrive at a construct, three elements are picked at random and presented to the 

subject. The subject is then asked to think of a way in which two of the elements are 

alike but different from the third. For example, they might suggest that Sydney and Nice 

are near the beach but London is inland, this arriving at the second construct listed 

above. All the other elements would then be rated on this scale with 1 representing 

'near the beach' and 5 representing 'inland'. As successive triads are presented to the 

subject, it sometimes emerges that the elements are ranked alike for different 

constructs and in these cases it may be necessary to explore the matter in more detail 

in order to draw out the way that the subject is thinking. Were many of the elements 

ranked alike for 'near the beach - inland' and 'lots of interesting things to do - not very 

many things to do', for example, it might be useful to ask the subject to try to think of 

another destination that was near the beach but that had not very many interesting 

things to do. Their answer to this question might then shed light on what it is about 

other beach locations that they find interesting.

Once the interview is complete, the subject is typically shown the grid, and any 

relationships that appear to have emerged are discussed. This allows errors to be 

corrected and it may also provoke further discussion as the interviewee starts to 

examine relationships that they perhaps have not thought about before. The repertory 

grid technique can be viewed as providing a framework for a discussion with the 

subject. As the interview proceeds, new concepts or relationships emerge, and using 

the technique they are recorded and can be explored in further discussion. It provides 

a structure to the interview that helps the subject to uncover their views about a 

situation which they may not have thought about in great depth before.

The REP-IV software
The REP-IV program (Gaines and Shaw 2005) has been devised to facilitate carrying 

out interviews using the repertory grid technique. It is available in a number of versions,
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here the Personal Version which was used for the practical work undertaken will be 

described

The REP-IV program can be used during the course of an interview, with data being 

entered in real time as the subject speaks. The software allows the interviewer to enter 

a list of elements and, optionally, also a list of constructs. Where constructs are not 

provided by the interviewer, the system can be used to carry out triadic elicitation. 

When the interviewer types in the construct, the system presents all of the other 

elements in turn, and they can be rated. Where elements are ranked alike for several 

constructs, or where constructs have many elements ranked alike within them, the 

system prompts the interviewee to think of new constructs or elements that will provide 

a differentiation. Thus, if many of the elements that the interviewee thought were 'cool' 

also related to 'interaction with others' then the system might ask them to try to think of 

a new element that, while cool, did not relate to interaction with others.

Once the elicitation and ranking process is complete, the REP-IV program can be used 

to generate the grid and perform cluster analysis. Additionally, the program can 

automatically carry out principal component analysis and display the appropriate 

diagram.

Practical work: the interviews
Two sets of interviews were carried out. The initial interviews were explorations into 

how to carry out repertory grid interviews and into what source material might be 

appropriate for the main interviews. In the first set of interviews described here, the 

subject was asked to look at a person’s workplace. From this they were asked to say 

what items or impressions most struck them about the workplace, in terms of what it 

told them about the owner. This list, usually eight or ten items in length, were the 

elements used in the rest of the interview. The interviews were carried out face-to-face, 

and the computer program Rep IV (Gaines and Shaw 2005) was used to record and 

analyse the results. In order to elicit the constructs from the subject, the triadic 

elicitation technique was used.

It became clear that there were a number of issues caused by using a real-life 

workplace. It was not possible to avoid distractions from passers-by, also there was a 

chance that the interviewee might, from the setting, guess something about the owner 

of the workplace. For this reason, it was decided that in future interviews, a photograph
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of a person's workplace would be used as the source material. This meant that 

identical material could be shown to each interviewee, the interview could be carried 

out in a convenient place and at a convenient time for the interviewee and their 

opinions would relate just to the material in the photograph and would not be affected 

by extraneous data.

Report on the Initial Interviews

In the three initial interviews, the subjects were asked one at a time to come to a 

workplace in an open plan office. The owner of the workplace was not present, but 

otherwise the situation was as it would be on any normal working day. The subjects 

were given a few minutes to look around the space and were then asked to identify 

items of interest that were present. Typically seven or eight items were chosen and 

these were noted down by the interviewer. In the next phase of the interview, the 

subject and interviewer moved to a nearby table and worked together using the REP-IV 

program on a laptop computer. The subjects were postgraduate researchers in 

Information Technology and the workspaces in question belonged to similar 

researchers. Because these interviews were exploratory, aiming to assess and 

evaluate how such interviews might be carried out in earnest, subjects were asked to 

disregard the fact that they might already be acquainted with the desk or its owner.

Firstly, the elements that had been identified were entered into the program, and then 

the triadic elicitation technique was used to elicit constructs. At the same time, the 

other elements were ranked for each new construct.

Lessons from the Initial Interviews:
Because the initial interviews involved the subjects actually visiting a working office, 

albeit with the owner of the desk themselves not present, their experience was not 

limited to the desk space. As the interviews were carried out it became clear that the 

setting surrounding the workspace was giving clues as to the occupation of the desk 

owner as well as to their identity. Even the process of arriving at the workspace- on the 

way necessarily passing a number of revealing signs, was something of a give-away 

as to the likely identity of the workspace owner. For this reason, it was determined that 

in future interviews it should be made much harder for the subject to guess the identity 

of the desk owner.
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One option that was considered was that the interviewees and the workspaces should 

come from different industries or different organisations. Of course the drawback of this 

approach was that it would then be necessary for fhe interviewees to travel outside 

their normal environment, or for a fake workspace to be set up in a laboratory setting- 

neither solution seemed appropriate. There was also the question of potential matching 

between workspace owner and interviewee. The earlier web-based survey specifically 

targeted academics as creative knowledge workers with a need to collaborate with one 

another, matching them with pictures or descriptions of other academics and this 

seemed a reasonable precedent to follow. The three initial interviews were carried out 

in an academic setting and much time was spent planning how a series of visits to a 

remote academic office could be arranged. Of course it was necessary that the remote 

office should belong to someone unfamiliar to the interviewees but at the same time it 

should not be so remote that they were removed from their normal working setting.

In the end a slightly different approach was adopted- by taking a photograph of the 

remote workspace, problems of travel could be eliminated. At the same time, 

anonymity of the workspace owner could be preserved by making sure that the 

photograph contained no specific personal references.

Conducting the Main Interviews
The first stage of the investigation was the preparation of the source material This 

consisted of a large-scale photograph of a person's desk at their workplace. In this 

case several images were taken and joined together to make a single high-resolution 

file that was printed out at a size of approximately 1.2m x 0.8m. The image is 

reproduced in Figure 5.27 and in Appendix IV at higher resolution. This image was 

shown in turn to some sixteen interview subjects. The interviews consisted of fwo 

consecutive phases: in the first phase the elements were identified and in the second 

phase the triadic elicitation process was used to elicit the interviewee's constructs 

about those elements.

At the start of the interview the subjects were told what its purpose was to be and the 

process was also described to them. In the first stage, the subject was presented with 

the large-scale image of the person's workplace. It was made clear to each subject that 

the interviewer was neither the owner of the workplace nor were they personally 

acquainted with the owner beyond having met them for the purpose of taking the
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Figure 5.27: Volunteer L's photograph data

photograph. The subjects were informed that the interview was aimed at finding out 

what information about the person could be gleaned from study of their workplace via 

the photograph.

The first phase of the interview involved asking the subject to pick out from the 

photograph any interesting objects, groups of objects or overall impressions that struck 

them as telling them something about the owner of the workplace. Typically eight or 

nine elements were chosen. As the subject chose each element in the picture, this was 

marked with adhesive tape so that it could be readily identified later in the discussion. 

During the subsequent interview, the subject was occasionally asked to look again at 

the objects they had chosen. This was to ensure that they were thinking of those 

specific objects in the photograph and not just of general classes of objects.

The interviews were conducted using the Rep IV (Gaines and Shaw 2005) computer 

program which is designed for repertory grid interviewing. Using this software, it was 

possible to enter the list of elements as the subject identified them. The triadic 

elicitation phase of the interviews were also done using the software to select sets of 

three elements at random from the list. The subject was then asked to think of a way, in 

terms of what the elements told them about the owner of the workplace, in which two of 

the elements were alike and different from the third. A typical answer might be that 'the 

biscuits tell me something about what the person is doing just at the moment but the 

spray adhesive and the recorded CDs tell me about what they usually do'.
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The repertory grid technique was found to be useful in helping to stimulate 

conversation with the interviewees. Occasionally, though, conversation dried up and 

during these times a new construct was proposed to the interviewee. This was "tells 

you a lot about the person <-> doesn't tell you anything about them". Interviewees were 

asked to rank their elements for this construct. Although this was only used a few 

times, such a strategy might be useful in future interviews of this sort.

It was deemed important that the interviewer, or any other person apart from the 

interviewee, should not select the elements within the photograph. This would allow the 

interviewee to choose elements that were relevant and interesting to them personally.

Results
One striking thing about the data obtained from the interviews was the range of 

impressions that were prompted by the same photograph data. For example, on being 

presented with the photograph, one interviewee said almost straight away that they 

thought the desk looked messy and it became clear during the interview that this 

perception underlay several of their constructs about the person.

This particular grid will be considered in a little more detail (see Figure 5.28: grid of 

interview #13), all of the grids are to be found in Appendix III Firstly, a number of the 

elements chosen by interviewee #13 seem significant: "messy- no space, lots of CDs

Figure 5.28: grid of interview #13

home (where th«*y were born)where rhey travelled to |Jj§ 1 1

collection of junk or sts;f 1 1 ;
the wav they live- daily habits. mess 2 3 1

personal* IT Yj 1 2 “
5 4 B 5

5 4 3 2 3i t s m
5 5 5 5they work long hours 

suggest englishness
doesn't suggest -hat they work long hour* 
donT suggest englishness -
nol part of a collection or not a collector -

i i 3 s :s

messy- no space
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with scribble on, coffee mugs everywhere (one on its side)". Not surprisingly, these 

elements were strongly related to the left hand end of the following constructs: 

collection of junk or stuff - their area of research/work

[about] the way they live, daily habits, messy - their job

This is usefully contrasted with interviewee #4 whose elements included: 'organised 

paper tray', 'neatish impression', 'the book collection is focused'.

Similarly, interviewee #17 thought that the coffee cups and the graphics books told 

them something about what the person was 'doing at the moment'. However, the same 

objects told interviewee #19 about 'what they always do’.

The same photograph data, in fact in some cases the exact same elements, then, gave 

rise to different impressions formed on the part of the interviewee about the desk's 

owner This is in accordance with constructionist theory in general, and Kelly's principle 

of constructive alternativism in particular, which suggests that there are any number of 

ways of construing the world and interpreting what we see. The results seem to 

demonstrate these principles quite well: different interviewees construed what they saw 

in different ways. Trying to say that one or other of them was 'correct' in some sense, 

would be imposing the interviewer's set of constructs on the data. Instead, the rationale 

behind this set of interviews was really to try to get some picture of the types of 

impression that were formed. The arrangement of objects on the desk, and the 

ordering of books consistently gave rise to comments about whether or not the person 

was organised or tidy in their habits. Similarly, in the web-based survey, there were 

more comments about neatness or organisation form the photograph viewing group 

than from the CV reading group.

For this reason, an analysis was carried out aimed at assessing the type of impression 

that was formed The question that this set out to answer was whether, for example, 

the books in the photograph always gave an indication as to one facet of the person's 

makeup.

Selection of Elements

There were a number of elements that were selected several times by different 

interviewees. Also, it was possible to group a number of the elements; many people 

referred to the books in the image, for example. Below is a list of all of the elements
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chosen by all of the interviewees. The number at the start of each line indicates how 

many interviewees selected each item.

32 the dolls

{11 general dolls; 10 the simpsons dolls; 6 thatcher doll; 3 the flyswat; 2 plastic 

crab}

27 books

{9 typography; 8 graphics; 6 general; 4 packaging}

16 postcards and pictures

{5 coke signs; 4 swimming pool postcard; 3 general postcards; 3 beach photo; 1 

kangaroo postcard}

15 snow domes

13 the overall impression

{6 messiness / lots of stuff; 3 neatish; 2 general; 2 division between work and 

play}

9 cartoons 

8 university things 

7 cds

6 underground sign 

6 biscuits 

5 spray adhesive 

5 newspaper article 

5 french curves 

5 fan

5 coffee and tea cups 

5 book for sale sign 

4 water bottle 

4 mac connectors 

3 slide carousels 

2 scanner

2 notice hanging from a shelf 

1 print out of an email 

1 overhead transparencies 

1 spray bottle 

1 umbrella
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1 in trays

It is interesting to note that of the five elements that were only chosen by one 

interviewee, four were chosen by interviewee #5. These were: print out of an e-mail, 

overhead transparencies, spray bottle, umbrella. Perhaps interviewee #5 studied the 

image more closely or become more engaged with it than the other interviewees.

Grouping of Elements and Constructs
In order to summarise data from multiple grids, Jankowicz (2004) suggests that one 

may assemble and categorise all of the constructs from all of the grids. Here the 

constructs from all the interviews were grouped into categories by bootstrapping (Holsti 

1968). All of the constructs from all of the interviews were taken one by one. In each 

case where a suitable category had already been created for the construct, it was 

assigned to that category. If there was nothing appropriate, a new category was 

created and at that time previously-created categories and previously-assigned 

constructs were reviewed to see if reassignment would now be appropriate. Using this 

system, eight categories of constructs, broadly in line with those arising from the 

analysis of the Web-based survey, were created as follows:

• to do with sense of humour,

• to do with personal interests,

• to do with personality,

• to do with the person's personal habits,

• to do with the person's current situation (what they are doing today),

• to do with the person's past, high points or memorable events,

• to do with what the person does for a living,

• to do with the person's personal situation, their sex, age and so on

Reviewing the assignment of constructs to categories, it was possible to see which 

interview subjects had come up with constructs that fell into each category. This 

information is represented below in Figure 5.29. Here, the interviewees have been 

given one column each and the different sections in the column represent the number 

of constructs that they came up with in each category. In this representation, the 

interviewee columns have been ordered so as to bring similar ones together. We can 

see, for example, that subject #18 concentrated mainly on the personal interests of the 

desk owner: seven of the constructs that they arrived at were to do with personal
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Figure 5.29: Subjects' construct groupings

BC 1- humour BC 2- interests (personal)
E C 3- personality BC 4- habits
eC5- current situation □ C 6- past, travel...
SC 7- profession me 8- situation- income, kids, sex etc

#6 #16 #11 #19 #20 #17 #5 #8 #14 #10 #4 #12 #9 #15 #18

interests and only one related to the person's professional life. Subject #20 on the other 

hand, shows a much greater spread in the range of constructs that they arrived at. We 

can see that interviewees #19, #20 and #17 have responded in a similar way, having a 

similar mix of types of constructs. It is important to note that we are not looking here at 

the exact nature of the constructs, merely the subject area to which they relate. 

Subjects #20 and #17 may have had very different views about what the person was 

like, but they were both concerned with the same mix of subject areas.

While the discussion above indicates that the interviewees tended to concentrate on 

different aspects of the person represented in the photograph, there were nevertheless 

a number of elements that were consistently chosen. That is, a number of elements 

seemed to stand out in the image to several of the interviewees. The description above 

explains how the constructs were grouped. The next step in the analysis was to try to 

find out if there were any patterns in the elements that were associated with each 

group of constructs. That is, accepting that they may have given rise to different 

impressions, did, for example, the collection of snow domes, often lead to an 

impression about the person's past or their sense of humour?

In order to address this question, an analysis was carried out to see which elements 

were associated with each group of constructs. Within each construct group, firstly all
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Figure 5.30: Listing of the constructs categorised under category C1- things that make 
the person laugh or are to do with their sense of humour'

T n r Cl- things that make the person laugh or are to da with their sense of humour
► S #6 serious vs frivolous
► S #20 tells you about Ws sense of humour vs doesn't
► B #8 Numerous vs serious
► B #13 about sense of humour vs not about humour (more about work)
► B #11 about fun vs about misery
► 0 #18 tells you about the person's sense of humour vs doesn't
► 0 #5 tells you about their sense of humour vs not
► 0 #17 suggests that the person has a quaky sense of humour, someone who has passions about things
► B #16 more general sense of humour vs tells y ou something about their sense of humour and their politics
► B #16 a funny memento vs a deeper humour, a little bit related to their work, perhaps
► B #19 something to sustain them, to brighten up their work life vs just to do with work

the associated constructs from all of the interviews were listed. For example, the 

construct group 'C1- things that make the person laugh or are to do with their sense of 

humour' contains the constructs listed in fig 5.30. At the start of each line is the 

interviewee's identification number; interviewee #16 has three constructs that fall into 

this category, therefore, whereas interviewee #20 has only one.

Of course, within each of these constructs the interviewee has ranked all of the 

elements that they selected from the image. The grid for interviewee #5 is shown in 

figure 5.31. We can see that this interviewee ranked their elements such that they 

thought that the snow domes, the Simpsons dolls and comics, and the Australian 

swimming pool postcard and flyswat told them about the person's sense of humour 

These elements were all given a ranking of '1' indicating that they belong at the far left 

of the scale "tells you about their sense of humour - does not tell you about their sense

Figure 5.31: The grid for interviewee #5
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of humour". Elements such as the typography books and the UTS letterhead were 

given a score of 5 - they did not tell the interviewee about the person's sense of 

humour. The postcard of a Coca-cola sign was given a ranking of 3- it told the 

interviewee something, but not a great deal, about the person's sense of humour.

In the case of this construct, we can see that those elements given a ranking of 'T 

contributed to the interviewee's impression about the person's sense of humour. Those 

elements ranked with a '5' did not contribute to this impression.

A different style of construct arose in some of the other interviews. For example, in the 

interview with subject #14, shown in Figure 5.32. In this case the construct was: "#14 

more to do with general interests - part of a collection with a specific interest". This 

construct falls within the category C2: "things of personal importance or interest- which 

might tell you about what they're interested in or what they know about". Elements such 

as 'the dolls and memorabilia' and 'the cds' have been given a ranking of T for this 

construct by interviewee #14. Meanwhile, elements such as 'the snow domes' and 'the 

typography books' were ranked '5', that is they related to a specific interest. In this 

case, the element 'accounting book for sale' which related to a sign visible in the 

photograph, was ranked '3' as the interviewee thought that it belonged at neither end of 

the scale In this case, both those elements ranked 'T and those elements ranked '5' 

contributed to the interviewee's impression about the person's interests.

In order to find out which elements contributed to each category of constructs, it was 

first determined that only those ranked with either a '1' or a '5' should be considered. A 

ranking of '3' was often an 'uncertain' ranking and rankings of '2' or '4' were deemed to 

be only partly certain. It was unclear how to count these in the accounting of which

Figure 5.32: The grid of interviewee #14
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elements contributed to the impression - should they be given half a point for example? 

For this reason it was decided that these should be ignored from the analysis. In 

addition to this, where the construct was single-ended as was interviewee #5's 

construct described above, then only those elements at the end of the scale that 

contributed to the impression should be considered. For double-ended constructs like 

that of interviewee #14 just described, it was appropriate to include elements from both 

ends of the scale.

Using this process, it was possible to count up the number of times that each element 

was ranked for a construct such that it contributed to the impression formed. By 

grouping using the groups derived from the bootstrapping process it was possible to 

see which elements contributed most strongly to each group of constructs.

Overall, the interviewees selected some 188 elements but of course within this list 

there were many duplicates as well as a number of elements that were never ranked '1' 

or '5'. Initially, by excluding those never making an important contribution to an 

interviewee's impression and combining the duplicates, the list was reduced 48 

elements, but such a large number was still hard to graph effectively. The list of 

elements was further grouped to give the following list of 18 element groups:

• the books

• the newspaper article,

• university things,

• notices etc hanging from a shelf,

• the cds,

• the spray adhesive,

• slide carousels, ohp etc

• the biscuits,

• the water bottle,

• coffee and tea cups,

• the fan, umbrella

• the French curves,

• the dolls / memorabilia,

• book for sale sign,

• the cartoons,

• the snow domes,
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• the pictures and postcards,

• the overall impression

Even with this grouping, it was difficult to spot any pattern in the contribution of each 

element group to each construct group. After further grouping and categorizing, again 

using the bootstrapping approach, the following list was obtained:

• food and drink- coffee cups etc.

• administrative- notices

• the overall impression

• work tools- adhesive etc

• collections of objects

• books, news article

In order to arrive at this grouping, great care was taken to be as objective as possible. 

Each element was taken purely at face value and no attempt was made to interpret its 

significance in any way. Using this grouping it was possible to count the number of 

times that elements from each group were ranked with either a '1' or a '5‘ (for double- 

ended constructs) or with the appropriate one of '1' or ’5' for single ended constructs 

within each construct group. From this the chart shown in figure 5.33 was plotted

Figure 5.33: Chart of element groups against construct categohes

Element Groups and Construct Categories

@ books, news article 

sa collections of objects 

□) work tools- adhesive etc 

0 the overall impression 

a administrative- notices 

0 food and drink- coffee cups etc.
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Figure 5.34: Makeup of the 'collections of 
objects' element group

1 0 final Grping: collections of objects
0 more Grpd: the pictures and postcards,

0 significant el: the underground sign,
0 significant el: the pictures and postcards, 
D significant el: the beach photo,
□ significant el: swimming pool postcard,
□ significant el: the kangaroo postcard,
0 significant el: coke signs,

* d more Grpd: the snow domes,
□ significant el: the snow domes,

^ 0 more Grpd: the dolls / memorabilia,
0 significant el: the dolls / memorabilia,
□ significant el: thatcher doll,
□ signif icant el: the flyswat,
0 significant el: plastic crab,
0 significant el: the simpsons,
0 significant el: #19 oscar
0 significant el: #20 asian shoes 
0 significant el: #4 strange ornament 

0 more Grpd: the cartoons,
0 significant el: the cartoons.

It can be seen that the 'collections ot 

objects’ make large contributions to 

the 'humour', 'personal interests', 

'personal habits', 'past' and 'personal 

situation' categories of constructs, 

that is they played a large part in the 

impressions that the interviewees 

formed within each category.

Because this is obviously an 

important set of elements, its 

contents are listed in figure 5.34

As can be seen, this group consists 

of four sub groups and within them, 

16 elements that have been marked

as significant for this analysis Where an element's name begins with a # followed by a

Figure 5.35 'Collections' element group and construct categories

'Collections’ Element Group and Construct Categories
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number, such as '#20 Asian shoes' this means that it was chosen by only one 

interviewee. Elements having a name in plain text, such as 'the underground sign' in 

this diagram, were chosen by several interviewees.

Looking into this category of elements in more detail, figure 5.35 shows just the 

elements from this category plotted against the same construct groups. Here we can 

see that the subgroup 'the dolls and memorabilia' seems to be the most influential in 

the interviewees' impression formation process. This is closely followed by 'the pictures 

and postcards' and 'the snow domes'. The element sub group 'the cartoons' meanwhile 

seems to crop up relatively infrequently and makes its main contribution to impressions 

about the person's sense of humour.

Looking in more detail at these two groups, the pictures and postcards group plotted 

against the construct groups (figure 5.36) reveals that the 'coke sign' postcard is 

important in this group, giving impressions about the person's interests as well as their 

profession. Looking at the beach photograph gave the interviewees an impression 

about the person's interests.

Figure 5.36: ‘Pictures and postcards' element group and construct categories

'Pictures and Postcards' Element Group and 
Construct Categories

S coke signs,
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Of particular interest here is the postcard that showed the London Underground sign. It 

seems to have given rise to several different impressions; about the person's sense of 

humour, their personal interests, their personality, their personal habits, their past 

history and their occupation as well as their personal situation. To unravel this 

element's significance a little more, below is a list of the constructs where the 

Underground sign postcard was a significant contributor. The constructs have been 

arranged here such that in each case the 'underground sign' element was placed at the 

left hand end:

Category: c1 things that make them laugh or cheer them up- to do with their sense of 

humour, something that they do for a minute between work
Interviewee 16 more general sense of humour vs tells you something about their sense of humour 

and their politics

Interviewee 16 a funny memento vs a deeper humour, a little bit related to their work, perhaps

Category: c2 things of personal importance or interest- which might tell you about what 

they're interested in or what they know about
Interviewee 20 an aesthetic thing, a reminder ol something vs not an aesthetic thing 

Interviewee 20 something they collected themselves vs something given to them, work related 

Interviewee 16 life outside work vs life at work

Category: c3 something that tells you about them as a person- personality 

Interviewee 13 personal(ily) vs about their work 

Interviewee 4 about their personality vs about their work

Interviewee 9 something to do with personality vs something to do with occupation 

Interviewee 9 tell you about the person vs don't tell you about the person 

Interviewee 10 static, a block vs dynamic, (lowing swirly

Interviewee 10 not pedantic and maybe interesting vs pedantic and maybe not very interesting

Category: c4 something about their personal habits - messy/organized etc 
Interviewee 13 the person collects stuff vs not part of a collection or not a collector 

Interviewee 20 a bit more out there, travelled vs suggest the person stays in a lot. works a lot 

maybe

Interviewee 10 make collections of things they're interested in vs hoard things even though they are 

not interested

Category: c6 about their past- high points or memorable events, travel etc
Interviewee 20 suggest travel (maybe for work) vs less suggestive of fravel (patriofic)

Interviewee 4 indicate travel vs don't
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Category: c8 things that tell you about what they do for a living or their professional 

interest
Interviewee 5 tells you that they are interested in signage vs doesn't tell you they are interested in 

signs

Interviewee 5 has an interest in typography vs does not

Category: c9 about their personal situation- income, kids, age, nationality...
Interviewee 20 tells you about his nationality (could be aus or brit) vs dont tell you nationality 

Interviewee 13 suggest Englishness vs doesn't suggest Englishness 

Interviewee 4 give an indication of their nationality vs don't give an indication 

Interviewee 5 suggests Englishness vs doesn't

Interviewee 5 indicates they live somewhere where it rains vs somewhere hot 

Interviewee 5 tells you something about where they live vs doesn't 

Interviewee 17 suggests that the person works in an enclosed office vs doesn't suggest 

Interviewee 17 suggests Englishness vs doesn't

The Underground Sign was variously thought to reveal the person's personality, to 

indicate travel, and to suggest an interest in signs. Most commonly, as can be seen 

above, the Underground sign seems to give impressions about the nationality of the 

person or about where they live. Of course, the London Underground sign is strongly 

associated with London and this coupled with a number of other elements in the image 

made some of the interviewees thing that the person was English. Other important 

elements associated with impressions about the person's nationality are as follows:

Category: c9 about their personal situation- income, kids, age, nationality...

Interviewee 20 tells you about his nationality (could be aus or brit) vs don't tell 

you nationality
the graphics books, the pictures and postcards, the underground sign, thatcher doll, the 

tlyswat

Interviewee 13 suggest Englishness vs doesn't suggest Englishness 
thatcher doll, the underground sign

Interviewee 4 give an indication of their nationality vs don't give an indication 
strange ornament, the underground sign, the tlyswat. the dolls / memorabilia 

Interviewee 5 suggests Englishness vs doesn't 
the underground sign

Interviewee 5 indicates they live somewhere where it rains vs somewhere hot 

Interviewee 5 c9 indicates they live somewhere where it rains 
umbrella, the underground sign
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Interviewee 5 c9 indicates they live somewhere hot 
the fan. the water bottle, swimming pool postcard 

Interviewee 5 tells you something about where they live vs doesn't
umbrella, the fan. the tlyswat. swimming pool postcard, coke signs, the underground sign, 

university things

Interviewee 17 suggests Englishness vs doesn't 
thatcher doll, the underground sign

The Underground sign clearly dominates here, having six entries, and is followed by 

the Thatcher doll, another iconic British item, which appears three times. The fly swat 

and the umbrella are equally placed, being mentioned twice each.

The 'dolls and memorabilia group' plotted against the construct groups (Figure 5.37) 

shows that these elements were not important in generating impressions about the 

person's occupation but instead had most impact on the category that dealt with the 

person's sense of humour. They also gave indications about the person's interests, 

personality and personal habits. In the 'situation' category, these items gave the 

interviewees impressions about the person's age. One particularly relevant interview

Figure 5.37: 'Dolls and memorabilia' element group against construct groups

'Dolls and Memorabilia' Element Group and 
Construct Categories
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here was #9. Here the interviewee suggested that the presence of slide carousels in 

the image indicated that the person was over a certain age because this is a 

technology whose use is nowadays declining. The presence, meanwhile, of the 

Simpsons dolls gave this same interviewee and indication of the maximum age that 

they thought the desk owner could be. Using these two clues, interviewee #9 was able 

to narrow down what they thought the person's age might be to a range of 

approximately ten years.

Some of the items in the group 'dolls and memorabilia' were particularly indicative to 

the interviewees that the desk owner had children. Foremost among these was the 

collection of toy letters and the 'ABC' biscuits. Both these elements, though, were also 

thought by other interviewees (notably #5) to indicate an interest in typography 

particularly when considered alongside the collection of typography books.

Summary

The series of interviews gave strong indications as to the sorts of items that led to the 

formation of different impressions about the desk owner. Some generalisations can be 

made about the sorts of items that led to particular categories of impressions. The 

actual impressions formed, in line with Kelly's principle of constructive alternativism, 

varied between subjects. A typical example of this was the coffee cups: while to 

interviewee #17 these were an example of the activity the person was currently 

engaged in, for interviewee #19, they represented activities that the person regularly 

did The chart in Figure 5.34 indicates that there was some consistency in the aspects 

of the person's makeup that the interviewees considered. Interviewees #19, #20 and 

#17 appear particularly alike here. This relates to the third question in the analysis of 

the Web survey data described above. Some people did indeed respond in similar 

ways.

A number of elements from the photograph were selected by many interviewees: 

foremost among these were the collections of dolls and statuettes on the desk. Some 

interviewees selected several of these while others lumped them together into a group. 

Overall, these items appeared 32 times in the interviews. Next came the books, 

including some common categories like 'the graphics books' or 'the typography books': 

as a group, books were chosen 27 times. The postcards were chosen 16 times and the 

collection of snow domes 15 times. Only a very few elements were picked out of the
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photograph only once and most of these were chosen by interviewee #5. This was one 

of the longer interviews and it may be that interviewee #5 was particularly engaged by 

the image.

Some of the elements selected had particularly strong relationships with the categories 

of constructs. For example, the postcard of the London Underground sign was strongly 

related to impressions about the person's nationality.

Overall, the collections of personal items that are most significant here. Many 

interviewees were able to relate to the personal items. In contrast, while the books 

were often selected, only a few interviewees picked out specific books from the shelf. 

The books were most often grouped together into broad subject areas.

The use of repertory grid in this study was found to be a very effective way of 

conducting the interviews and of getting results that could be explored with the 

interviewees. The use of photograph data generally was well received by the 

interviewees and consideration of the results has shed considerable light on the 

impressions they formed

Summary
The main studies described in this chapter have shed light on the differences between 

expressive acts and expressive movements. The Web survey in particular 

demonstrated that the impressions formed by the text-reading group (expressive act) 

were different to those formed by the photograph viewers (expressive movement). In 

addition it demonstrated that there was some consistency in reactions to expressive 

movements and in fact this appears to be greater in some cases than to expressive 

acts. The photograph-viewing group in this study were particularly given to forming 

impressions about the volunteers' state of mind and profession, while the text-readers 

tended to be prompted to form impressions about their personality.

The series of repertory grid interviews gave strong indications as to the sorts of items 

that led to the formation of different impressions about the desk owner. The actual 

impressions formed, in line with Kelly's principle of constructive alternativism, varied 

between subjects. However, some generalisations can be made about the sorts of 

items that led to particular categories of impressions. The personal collections of

A. J. Weakley: Internet-Based Support for Creative Collaboration 176



statuettes and postcards for example were particularly important and were picked out 

of the image by many people.

The use of the Internet in the survey was found to be particularly efficient as it allowed 

many responses to be gathered in a very short time. Careful design of the database in 

which responses were stored facilitated the analyses that were undertaken. The 

method employed in the series of interviews was found to be effective in eliciting the 

interview subjects' constructions of the image presented. This technique was again 

found to be efficient in terms of time and the REP IV program was a very effective way 

of gathering and displaying the data.

The results of the main and preliminary studies will be discussed in greater detail and 

drawn together in the next chapter.
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6. Discussion of Results
"A picture of something looks like the object; there is a direct physical resemblance. .. 
Even stick figures of people look more like people than the word 'people' does. Pictures 
of people and the word 'people' are not equivalent symbols." (Meyrowitz 1985)

Preliminary Application of the Findings
Updating WISA
Initial evaluation of the WISA system, as has been described above, highlighted a 

number of requirements for future systems. Further analysis, specifically into the nature 

of the presence information that is stored within the WISA system, came about from 

consideration of the experiences of WISA users in comparison with the experiences of 

remote collaborators working without a dedicated support system. In addition, a study 

was carried out of two collaborators working on an interactive musical environment. 

Also, a study of the remote development of an artwork, particularly in relation to the 

testing of prototypes was reported upon above.

The outcome of these analyses led to the formulation of two investigations in 

impression formation which have been described above in the previous chapter The 

results of all these studies have brought forth a number of issues which were 

addressed in the implementation of WISA 2.

In particular, it became clear that while systems such as WISA can provide information 

in response to requests from the user, this is not always sufficient. As has been drawn 

from the literature, and indeed confirmed in practice in the evaluations described here, 

much of our knowledge remains implicit. That is, we do not think to actively share such 

information and often it is only by accident that we discover common interests with 

another person. This highlights the importance of facilities within a support system for 

pushing information to its users as well as responding to their queries (pull). As well as 

providing this push, such a system, as did WISA, should pull and store information 

from the user to be shared. As well as being able to respond to queries, then, the 

system should be an active agent in the collaboration.

The original WISA system was able to support half of this activity effectively but it did 

not provide facilities for active push of information. Indeed its implementation in plain 

HTML discouraged this- HTML is principally a medium used to support user pull and 

data cannot be actively pushed. Instead, to support active push from the system, a
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different approach is required. In the Sea.nee project, described above, a proprietary 

protocol and network server was developed to meet the needs of a particular situation. 

This provided useful insights not just into the technical issues surrounding such 

communication systems, but also into the issues of human communication raised. 

Because Sea.nee was to be performed aboard a cruise ship, and because the stability 

of the network was uncertain, as well as the conditions of access to and from the 

outside world, a unique architecture was developed and this is described above.

In contrast, the original WISA system used standard open-source protocols and a 

straightforward architecture. This made that system easy to access and simple to 

extend and maintain. It became clear early on in the development of WISA2 that, while 

many of the lessons from the Sea.nee project were transferrable, as far as possible 

standard protocols should be used. The WISA system, in its simplest terms, might be 

viewed as a repository for arbitrary messages. The users collect and organise 

information, and simple data about these actions are recorded for later retrieval. The 

scalable server system developed for Sea nce is concerned with the transfer of 

messages amongst a group of users. Apart from simple message-logging it is not 

concerned with sophisticated storage or retrieval and this was clearly vital for WISA2.

The important difference between the clients used in the Sea.nee project and the Web 

browsers used to access WISA is the nature of the connection between client and 

server. Whereas a Web browser typically makes only a momentary connection with the 

server that lasts for the time it takes to service a single request, the Sea. nee clients 

maintained persistent connections with the servers. In the case of Sea.nee, once the 

connection was established, either the client or the server could initiate communication 

With a Web browser, all communication must be initiated by the browser. This does not 

preclude the browser polling the server at regular intervals to see if new messages are 

available. Where such polling is done using direct requests by the browser this typically 

results in interruptions to the users experience. As shall be described below, however, 

new techniques make this polling an attractive proposition because there are now ways 

for the browser to send and receive data from the server behind the scenes and 

therefore without distracting the user. These techniques are increasingly widely- 

supported by modern Web browsers.
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AJAX

During the analysis of WISA it became clear that there were a number of basic usability 

problems with the prototype. One user complained that each time a resource was 

moved, the whole page had to be refreshed before anything else could be done. This 

was described as 'distracting' as it took some time to happen

The basic design of the WISA system is that the user, either knowingly on unknowingly, 

completes a form on the Web page and this is submitted to the server where the data 

is processed. A short time later, the server responds with a new page that is displayed 

for the user. For example, in order to create a new resource within an existing project, 

one clicks a button that loads a page showing a form with fields for the name, content, 

keywords and other details for the new resource. The user fills in the relevant details, 

clicks the 'create resource' button and their Web browser reloads their project which 

now contains the new resource. During the reloading process, it is typical for the 

screen of the browser to go blank momentarily. When moving a resource around in the 

project window by dragging and dropping, the form that is filled in is not visible to the 

user. The position details of the object that is being moved are updated automatically 

and when the resource is dropped in the new position the hidden form is submitted to 

the server again resulting in a distracting page refresh. Since the development of 

WISA, new techniques in Web design which address the shortcomings outlined above 

have become more widespread.

The earliest Web browsers whose development is described in (Berners-Lee 2000; 

Gillies and Cailliau 2000) simply displayed files that were written in Hypertext Markup 

Language (W3C 1999) (HTML). HTML can be used to specify how a document should 

be displayed and has two main aspects. The 'Markup Language' part of the name 

refers to the way in which parts of a document are tagged (marked up) as a way of 

describing the document structure. There are for example tags that describe different 

levels of headings and these may be used to surround text within a document. The 

browser is responsible for displaying that section of the document appropriately. The 

'Hypertext' part of the name refers to the familiar hyperlinks that we see in Web 

documents. Here a portion of the text is marked with an 'anchor' tag which includes the 

address of the page that the browser should load if the user clicks on that part of the 

document
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The Netscape 2.0 Web browser added facilities for running client-side scripts, that is 

scripts that run on the user's machine, specifically JavaScript (Flanagan 2002) within 

the page. This allowed Web designers to incorporate active elements, effectively giving 

the document some computational or interactive capability. For example, with this 

technology it became possible to write a Web page that functioned as a calculator on 

the users machine. Much of the computational load for such an application lay with the 

user's machine with the server merely delivering the script at the start.

In more recent years there has been a move towards content publishing systems. 

Organisations have large amounts of data stored in databases of one sort or another 

and their Web sites are a convenient way of presenting parts of that data. Typically, in 

these cases, the server takes a more active role, assembling data from the database 

combined with presentation templates and returning the, possibly unique, page to the 

user. A search engine is a good example of this technology: the user types a search 

string, and matching information is extracted from the database by the server which 

then assembles this into a page of results which may never have been created before. 

This is the model followed by WISA. Scripts run on the server to create pages which 

combine information from the database formatted according to a pre-defined pattern 

together with client-side scripts which allow the user to interact with the page 

dynamically

More recently still, a technique known as AJAX (Asynchronous Javascript and XML) 

has become popular. This term was coined by Garrett (Garrett 2005) in a seminal 

article on the Web-site Adaptive Path. It describes a technique that combines several 

technologies. The key aspect is the XMLHttpRequest (http://www.xml.com/ 2006) 

object which can be created within the browser environment of most modern browsers. 

A script running within a web page can create such an object and use that to request 

data from a server. When the data arrives, it is processed, typically by the same script. 

The important aspect is that this request is sent to the server, and the data received 

and processed, behind the scenes: the user need not have their work interrupted at all. 

When the data arrives back at the user's machine, it can be incorporated into the page 

as unobtrusively as is desired using further client-side scripting.

This approach means that the user's browser can be in regular contact with the server 

retrieving information as necessary. An excellent example of this sort of technique in
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use is Google Maps (Google.com 2005). On this Web-site, the user can see a map of 

the world which they can zoom in to and scroll in any direction. At the time of this 

writing, the map of the United States is available at street-level resolution (100m on the 

ground to approximately 25-mm on screen). Clearly, to download the whole map of the 

US at this resolution would take a considerable amount of time. Instead, what happens 

is that a script on the user's machine uses XMLHttpRequest to continuously request 

just the appropriate new snippets of image data from the server as the user interacts 

with the system. The system can therefore be highly responsive without a prohibitive 

initial overhead in terms of time As Crane, Pascarello et al. (2006) describe, whereas 

traditional Web-sites are composed of many separate pages that the user navigates, 

the AJAX approach lends itself to single-page, evolving documents.

This new regular-communication, single-page model gives great flexibility to the web- 

based applications that can be built. Specifically for WISA2, it means that the system 

can provide the fluid interaction that its users require with no interruptions. The system 

can communicate and transmit data to the server at regular intervals, updating the 

information in the database. Perhaps more importantly, the system can regularly poll 

the server, behind the scenes, to see if there is new information to which the user 

should be alerted.

Practical Implementation Using AJAX
The AJAX model outlined above was the one adopted for the development of the 

prototype WISA2. The lessons from the development of the Sea.nee communication 

system that were adopted related to the nature of the messages that were transferred. 

As has been described above, the network of servers developed for Sea.nee are 

merely a mechanism for passing messages. It is up to the clients to interpret the 

messages and respond to them This results in still more messages that the severs 

blindly pass back and forth.

In the initial WISA system, while there is an intermediary- the Web server software 

itself, at the ends of the communication network are a number of scripts on the Web 

server machine and scripts and HTML that are loaded onto the user's machine. In 

WISA, the active scripts on the user's machine are generally concerned with things like 

the dragging and dropping of elements, and the animated replay of the project history. 

One might call these aspects of the user interface to the system Processing of data is
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done by scripts at the server machine. These are used to extract data from the 

database and to construct pages of information that are presented to the user. So in 

this earlier system, the user's browser is concerned with the presentation of the 

information primarily, while the server machine is tasked with preparing this information 

for delivery to the user as well as passing messages back and forth.

The AJAX model offers a rearrangement of these tasks. It becomes easier to make 

pages and scripts that run in the user's browser that are themselves capable of some 

complex processing and in a way of constructing the view that the user sees.

In WISA2, an open-soucre software library, CPAINT (Cross-Platform Asynchronous 

INterface Toolkit) was used to implement behind-the-scenes communication between 

the browser and the server (Boolean-Systems 2005). The important difference between 

this system and the original WISA is that here the onus for constructing what the user 

sees lies with scripts running on their own machine. These scripts can readily be made 

to respond to the user's actions and modify their behaviour accordingly. In addition, the 

operation of such scripts is hidden to the user; they may see the page they are looking 

at change as information is updated, but they need not pause in their work while the 

whole screen refreshes.

In order to retain this seamless, flexible experience for the user it became appropriate 

in this project to start to view the server, and the scripts running there, much more like 

those created for the Sea.nee project: as relatively passive or reactive conduits for 

information. The more active part of the system ran on the user's own machine.

Although it may have been advantageous to arrange that the server could initiate 

communication, in order to provide alerting facilities for the user, in this prototype, all 

communication is initiated by the user's machine. Alerting was achieved by the scripts 

on the user's machine polling the server at regular intervals to see if new or updated 

information was available. The advantage of this approach was that extremely common 

technologies could be used in the implementation of the system. This prototype was 

viewed always as just one component in a range of systems that might one day be 

available to access the same shared data For the purposes of this investigation, such 

a prototype was sufficient to demonstrate what was required.
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Using WISA2

When the user first visits the WISA2 system, once they have logged in, a standard 

menu appears. Clicking on one ot the links causes the appropriate project to be

loaded.

When the WISA2 

prototype loads a project, 

it does this in two stages. 

Firstly the list of 

connections between 

resources and the current 

project are loaded. This 

data is saved in a 

javascript array. The script 

next locates within this 

array the connections for 

resources that are 

currently displayed in the 

project: the active

resources. For each of these active resources, an XMLHttpRequest is created to 

retrieve the details of the resource A count of the total such requests, the 'load queue 

length' is displayed to the user (see Figure 6.2). As the resource data arrives from the 

server, each resource is displayed on screen, and the load queue length is updated as 

appropriate.

Once all the requests for active resource data have been sent to 

the server, similar requests are sent for the details of resources 

that were previously included in the project. This, of course, 

includes resources whose content has been edited. Data 

received in response to these requests is stored, but they are 

not displayed. Once all the responses to these requests have 

been received, the complete history of the project has been 

retrieved from the server and the project is available for editing 

or reviewing.
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Figure 6.3: The WISA2 screen Each resource is displayed 

as a box on screen (see 

Figure 6.4) that can be 

dragged to a new position 

using the top bar, and can be 

resized using the resize icon 

at the lower right corner. 

There is also a button at the 

top right that can be used to 

remove the resource from 

the current project. When the 

user, for example, moves the 

resource to a new position, 

the screen does not refresh 

Instead the new data is sent to the server for storage behind the scenes. The user may 

continue their work uninterrupted.

The user may also review the way that a project developed over time. In the original 

WISA system, if a user wanted to review a project, a new page containing the data had 

to be loaded and this process had an associated delay as well as interrupting the 

user's work. Once the data was loaded, the user could control the replaying of the 

project using 'play' and 'pause' buttons on screen. Resources would appear on the 

screen and move around following the positions they had been in as the project 

developed. It was not possible to skip forward quickly or to rewind the action at all 

Additionally, and largely because it was not possible to skip forward in time, the timing 

of the replay was distorted. Whereas there may have been many hours or days 

between changes in the project, in replay mode this 

was ignored. Had this not been the case, even by 

playing the action faster than had happened in real 

life, it may have taken far too long to replay a 

project.

In the new WISA2 prototype, on the other hand, 

there is no automated play function. Instead, the 

history is reviewed by dragging a playhead icon

Figure 6.4: A resource in WISA2
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Figure 6.5: WISA2 playhead along a timeline at the top of the screen (see 

Figure 6.5). When a project is initially loaded 

the playhead is at the right hand end of the 

screen. Dragging to the left displays the 

project at previous times. As can be seen in 

the figure, the time displayed appears next to 

the playhead. Dragging the playhead all the 

way to the left displays the project when it was first created. As the playhead is moved, 

the resources move around the screen, resize, and change their contents just as 

happened as the project was created. The timeline is to scale: if there was a long 

period with no activity in the project, a correspondingly large area of the timeline will 

have no effect on the display when the playhead passes over it. Dragging the playhead 

at a steady speed along the timeline one can get an impression of the rate of change of 

the project: where there were sudden bursts of activity, for example.

The system has two modes: one for editing and one for reviewing. Once the playhead 

has been moved such that a point in the history of the project is being displayed, the 

project can no longer be edited: one cannot change the past When the playhead is 

moved to the right hand end and the current state of the project is again displayed, 

editing is enabled once more. When editing is disabled the background of the window 

changes colour, additionally resources lose the resize icon in their corner and the 

header bar which acts as the handle for dragging is no longer highlighted.

At times when editing is enabled, the text within a note can be changed freely. In the 

browser window, the note contains an HTML 'textarea' which allows user input. Text 

editing is supported, as well
as drag and drop on some Fl9ure 6 6 in history mode, editing is disabled. 

systems. The behaviour is 

system specific, but in 

most cases dropping an 

image into the text box will 

paste the filename and 

location of the image there, 

likewise dropping text will 

paste the text there.

4 i
February
2006 ,

GMT+li:00
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Additionally, there is a 'create' button to create a new resource in the current project.

The most important differences in the implementation of the two systems WISA and 

WISA2 is in the way that the users interact with them and in the way that the WISA2 

system can initiate interaction. Scripts within the WISA2 page poll the server every five 

seconds to see whether any important data has been updated. If two users are looking 

at the same project, for example, and one user creates a new object, it will appear on 

the screen of the other user within five seconds. If one user edits the contents of a 

resource, the updated information will appear on the screen of the other within five 

seconds also. It is even possible to have a conversation with another user by updating 

a resource for them to see. Additionally, this conversation will be saved in the history of 

the project and can be revisited at a later date. When a resource is edited, a 

notification appears at the top indicating which user made the change. The notification 

contains a link to that user's top level project.

As has been described above, the WISA2 prototype demonstrates that modern 

techniques such as AJAX can be used to solve the usability issues identified with the 

earlier WISA prototype It demonstrates new features and technologies that could be 

used to enhance future systems like WISA. It demonstrates that alerting technologies 

could be put in place so that when one user makes a change, another can be informed 

that this has happened. Additionally it demonstrates that such a Web-based system 

can be developed in a way that the user can work with it without interruption and that 

such a system can support quite sophisticated interaction.

Most importantly, WISA2 demonstrates that using these technologies, it is possible for 

the system to push expressive movements as well as supporting their pull through 

searching as WISA did. Additionally, the system supports the pushing of communicative 

acts:knowing that another user will be alerted of one's action within five seconds one 

can make changes for them to see and even have a conversation. In addition, because 

such conversations and other acts are stored and can be later retrieved, the system 

supports the users in pulling communicative acts from within it too.

Expressive Acts, Movements and the Prototypes
The foundation of this thesis was the WISA system and this work set out to address the 

question of how to extend and improve upon that starting point. Initially, it was 

necessary to evaluate the WISA system, and the results of that investigation formed
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the direction for what was drawn from the other preliminary studies. The system did not 

allow its users to communicate directly with one another and of course it was 

unsurprising that this was found to be an issue. But the fact that the system did not 

support direct communication highlighted the occasions when non-deliberate 

communications took place. Schutz' expressive movements have been described 

above and WISA supported their exchange. The WISA system acted as a repository for 

such expressive movements, allowing them to be retrieved later. The idea that 

expressive acts may be pushed by a person making some effort at communication 

towards a recipient has been aired above. It was pointed out that expressive 

movements cannot be deliberately pushed and that it is up to the observer instead to 

pluck them from a whole raft of available data. WISA supported searching within other 

people's collections of resources and therefore supported this pulling. A number of 

instances of new connections being found between people who already knew one 

another were reported. The WISA system, then, had to its credit the facility for 

unexpected, non-intentional modes of communication much as the books on one's 

desk might spark some new connection with a passer-by

The evaluation of WISA also highlighted a number of usability issues with the existing 

system It was found that even though facilities for drag and drop interaction and the 

like had been included, the interface was a little clumsy. In addition, comments were 

made about the 'distracting' need for the screen to refresh from time to time in order for 

new data from the server to be incorporated. Importantly, WISA did not provide alerting 

facilities. While the system did support the users in actively pulling expressive

Fiaure 6.7: WISA

push

expressive
acts

expressive
movements

movements from it, and in addition 

stored such data for later retrieval, 

it did not actively push these in the 

form of alerts. Likewise it did not 

support its users in pushing active 

communication data to one 

another. This is illustrated in Figure 

6.7: the evaluation of WISA

pull
highlighted its ability to support the 

active user pull of expressive 

movements.
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The description of the evaluation of 

WISA was followed by a comparison 

of that evaluation with the 

development of the Sprung! artwork.

This brought to light further aspects 

that enhance the effectiveness of an 

application designed to support 

creative collaboration. One of these 

was support for exchange of 

information about the creative 

process. This might include archiving 

the creative decisions made during a 

project, as well as sharing such data.

In addition, this comparison brought forth the importance of collaborative presence: a 

sense of awareness of the collaborator which future developments of WISA might seek 

to enhance. Of particular interest here was the importance that the artists attributed to 

the ability to return to the e-mail archive. On returning they discovered or rediscovered 

useful material which might otherwise have been lost. In that case, the archive material 

acted as a store of expressive acts that could later be extracted by the artists

Figure 6.8: The Sprung! archive supported pull 
of expressive acts

expressive
movements

expressive

The testing of Sda.nce which was described above again highlighted this non-

deliberate communication.
Figure 6.9: Sea. nee

It was possible for the 

developers to watch the 

artists experimenting with 

the system and to draw 

from this experience the 

information that they 

required in order to make it 

perform in the way the 

artists required The artists 

need not struggle to 

vocalise these 

requirements using 

specialised terms. Sea.nee
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Figure 6.10: The Interactive Musical Environment was an instance where the system

transmitted expressive movements 

and expressive acts (the text chat 

messages), but it was still up to the 

programmers in that project to pull 

the former by observation.

The experience gained from the 

development of the interactive 

musical environment (IME) for the 

Sparks performance highlighted 

how systems can be effective tools 

for communication between 

collaborators even when this is not their designed intent. The ways in which the 

developing system was used to support the communication between the technologist 

and the artist through translation has been described. In addition the programming 

environment chosen enhanced the creation of boundary objects that supported the 

development of a shared language between the communicators. The system supported 

the pulling of expressive acts and movements through its ability to convert, for 

example, from musical notes to a graphical readout.

These preliminary studies highlighted the fact that computer-based systems can 

effectively support both the transmission of expressive acts and expressive 

movements. Without such tools the transmission of expressive movements in particular 

is difficult because it is not possible for a communicator to deliberately send them to a 

recipient. Many existing communication systems do not specifically address the issue 

of communicative movements because they require users to actively initiate 

communication with one another.

The upgraded prototype, WISA2 was described above. This system addresses a 

number of the issues raised about the original WISA's lack of facilities for example for 

alerting. The WISA2 prototype does not incorporate dedicated new features designed 

to allow the sharing of expressive movements. Indeed, it is hard to imagine how such 

features could work. One could not include, for example, a 'share' button of any sort, 

because pressing such a button would constitute an expressive act. What WISA2 does
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instead is incorporate teatures 

that aim to make it attractive to 

its users. Just as the author's 

desk is a much-used storage 

space because of its very 

ubiquity and convenience 

WISA2 aims to be firstly a truly 

useful and convenient 

application for storing and 

organising resources. Just as 

the author's desk is a place 

whose contents just happen to 

spark conversations and new 

connections with passers-by, WISA2 aims to be a place where users can happen upon 

new information about one another

In addition, the WISA2 system pushes its users' expressive movements to other users 

who are using the system When one user edits or moves a resource, for example, 

even when this is not intended to communicate something to another user, other users 

can be alerted. The system also supports the push of communicative acts: one may 

even hold a conversation with another user by making repeated edits to a resource. 

The system supports user pull principally through its storage and review facilities. All 

the actions of all the users are recorded and can be reviewed much more effectively 

than with WISA using the updated replay system. It is therefore appropriate to fill in all 

the boxes in the diagram for WISA2 as this system demonstrates ways in which all 

these modes of communication can be supported

Practical Requirements for Internet-based Support for Creative 
Collaboration
We have described above that people may deliberately send messages to one another, 

and these we have called expressive acts. These were contrasted with expressive 

movements: those actions that people take without the intention of communicating but 

which are nevertheless informative to an observer. In the section above, 

communications were divided into messages that are actively sent to some receiver, or

Figure 6.11: WISA2
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pushed, and those which a user can extract, or pull, from some available data or 

archive.

Because a person cannot actively push expressive movements, systems to support the 

push of expressive movements must be active agents as WISA2 is. WISA2 actively 

alerts other users within the group to changes. It acts as a go-between disseminating 

information about the users to others who may be remote. In this sense it extends the 

bookshelf whose range is limited to those who can see it. Similarly, WISA and WISA2 

capture and record information about what the user is doing, even if they themselves 

do not deliberately record it.

In addition WISA and WISA2 uncover a wide range of information, quite possibly on 

subjects the individual users may not have thought of sharing. An observer's eyes can 

light on just those aspects which interest them with a bookshelf or a photograph of a 

bookshelf. Similarly, in WISA and WISA2 the system can collate and archive a range of 

information but users, in the role of observers, can filter this to find just what they are 

interested in.

As was described, by incorporating AJAX techniques into the WISA2 prototype, it was 

possible to support all four permutations: the pushing and pulling of both expressive 

movements and expressive acts. The important aspect that use of AJAX added to the 

system was that the web pages that the user sees could become more active. They 

themselves could gather and transmit data where necessary. In addition, by polling the 

server at regular intervals, they could find new updated information to which the user 

should be alerted. This made WISA2 behave much more like a standalone application, 

rather than an Internet-based application.

In more general terms, the title of this thesis presupposes the use of the Internet to 

support exchange of information amongst distributed groups in the course of their 

creative work. This raises issues such as synchronisation and privacy of information.

- Synchronisation: WISA and WISA2 demonstrate that expressive movements need not 

be transmitted from one user to another in real-time: asynchronous working can be 

acceptable. The data can be collected from one place, stored for some time and later 

retrieved by another user. We have demonstrated above, for example in the discussion 

of the I ME project, that synchronous working can also be enhanced with the inclusion
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of expressive movements within more active communications. The use of expressive 

movements therefore spans both synchronous and asynchronous systems.

- Privacy: WISA and WISA2 are built on the premise that all of their users know and 

understand that all data is available for searching by anyone within the (limited) user 

group. This is quite a similar situation to having a bookshelf in an open-plan office. One 

understands that a certain group of people will be able to see what is put on the shelf 

and acts accordingly.

WISA was implemented to run in a Web-browser and this imposed some restrictions on 

how the system worked. Modern techniques were exploited in the WISA2 system which 

significantly improved the system's performance. This was done without losing the 

advantages of the browser-based system such as easy access to a shared repository 

of data, relatively easy creation of cross-platform systems, the potential for continuous 

and regular updates being incorporated into the system, and allowing access from any 

machine which happens to be available. This approach relies upon a continuous 

connection to the Internet while the user is working, as this is the conduit to the stored 

data. If the Internet connection is interrupted, perhaps while the user is travelling, then 

they cannot access the systems as they stand presently. An important issue that should 

be addressed in future work is to what extent data could be cached locally thus 

allowing the systems to remain functional in the absence of Internet access. Given the 

increasing popularity of browser-based applications, such as those recently developed 

by Google and others, it is likely that caching systems for browser-based applications 

will become available in the future. In addition, the increasingly widespread availability 

of wireless Internet access is steadily reducing the proportion of the time when 

browser-based tools are not available. An alternative approach would be to make a 

standalone application with its own local database which from time to time was 

synchronised with the remote central archive.

Of course, there are many other requirements for the support of creative collaboration, 

and many of these were touched upon in the literature review. The main findings of this 

thesis from a practical point of view, however, are that systems must be active in 

transmitting expressive movements, because an expressive movement cannot be 

deliberately sent In addition, such systems should provide to those adopting the 

'observer' role a wide range of information from which they can extract just the parts
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that are of interest to them at a particular time. This is necessary because system 

designers or users cannot know just what snippet of information will be of interest to 

other users at any particular time.

Differences Between Information Sharing Systems
The foregoing chapters have described several studies. In each case the concentration 

has been upon how the systems or the situations affected the ways in which people 

communicate. In each case, as we have seen, the system itself imposed constraints on 

the way that it could be used. In the case of the Web survey and the series of 

interviews, this was deliberate. In this work the concern is with the sharing of 

information between people who are located apart from one another. Here, the 

information that is being shared is mainly concerned with impression formation or more 

broadly awareness of the other person - gaining an insight into the interests, 

motivations as well as the status of another person - with a view to the formation or 

sustainment of a collaborative working relationship. In each of the systems and 

situations analysed, and indeed in the other communications systems described 

elsewhere in this document, the nature of the system impacts upon the data that can 

be exchanged and this in turn has an effect on the awareness or the impression that 

can be created.

In the bookshelf photograph investigations, both the Web survey and the interviews, 

the size, location, and design of the shelf had an impact on the sorts of materials that 

were kept there. The bookshelf allows many freedoms that the CV does not in that its 

contents need not be arranged for others to understand; it can be a completely 

personal system. In some cases it can be seen that the books appear to be 

haphazardly arranged while in others there is a greater degree of order. The subjects 

often picked up on this, commenting on whether or not they thought the owner was 

organised, stressed or busy: impressions about their state of mind. In contrast, the text- 

readers tended to concentrate on issues of personality: were they outgoing, ambitious 

or dedicated, for example

Clearly the information contained within a CV, on the other hand, to be successful, 

should be arranged in some logical fashion. Moreover, the logic should be apparent to 

anyone reading the document. Likewise, the information contained within the CV 

should be relevant and clearly described. Again, this need not be the case with a
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bookshelf; although the bookshelves and desks photographed for the investigations 

were located in the volunteers' workplaces, in many cases there were personal items 

or ornaments displayed as well as books. Of course, a bookshelf imposes other 

restrictions on the material that can be stored there; only a certain quantity of books of 

a certain size and so on being just a few physical restrictions.

In terms of the information that may be actively presented by means of a bookshelf, 

were this the aim, it should be noted that this is much more reliant on the assumption 

that an observer is prepared to draw inference from what they see than in the case of 

text. Whereas in a CV facts can be baldly and unambiguously stated, opportunity for 

this is greatly restricted in a bookshelf. Sperber and Wilson (Sperber and Wilson 1986) 

suggest that often face to face communication relies on inference on the part of the 

listener/observer. In the circumstances they describe, the inferences are based on 

what is described as an ostension - a deliberate communicative act, often a non-verbal 

one - which the observer perceives. Such ostensions come with a 'tacit guarantee of 

relevance', that is the observer can assume not only that there is some message 

contained in the ostension, but also that the message is in some way relevant to 

themselves. From these clues they can decipher the message.

What is missing from the similar equation in the bookshelf is the intent to communicate 

and without this intent, the guarantee of relevance is also lost. Let us assume that the 

subjects believed, as was indeed the case, that the bookshelves were genuine and not 

arranged specifically for their benefit. (In fact there are grounds for this assumption for 

example in comments such as 'not out to impress', 'these books look used'). The 

subjects could not therefore assume that there was some hidden 'message' in the 

bookshelf which was in some way meant specifically for them. Without personal 

knowledge of the bookshelf owner, the subjects could make inferences about a wide 

range of issues whereas, had there been direct personal communication then these 

inferences, according to Sperber and Wilson's theory, might have more likely been 

grounded in the area of their common experience or shared history

It was noted in the results of the initial investigation that a number of subjects were 

critical of information contained the the data that purported to be a CV. In the case of 

volunteer #8, for example, the data did not come from an actual CV, instead the 

volunteer filled in the form provided. In this particular case, it appears that the answers

A. J. Weakley: Internet-Based Support for Creative Collaboration 195



to the questions were given slightly hurriedly and a number of the subjects commented 

on the terseness of the text. Additionally, where there were spelling errors in the other 

CV texts, the subjects tended to pick up on this and to make inferences about what the 

writer might be like ('careless', or 'uncaring' for example). The presentation of text 

described as a CV clearly raised some expectations in the minds of the subjects 

relating to both content and form or style. When these expectations were not met, they 

tended to become critical ('this is just a silly example', 'a joke in a CV?'). It appears that 

where stereotypical expectations were challenged then the subjects reacted adversely.

The equivalent to spelling mistakes or carelessness in a CV, one might think, would be 

disarray in the arrangement of a bookshelf, but in some cases, disorder was met with 

approval by the subjects ('about my level of disorder' was one comment). In fact, the 

presentation of the photograph of a bookshelf, in what seemed to be a work setting, 

raised other expectations. 'There seems to be a chewing gum on the middle shelf. I 

find that rather disgusting.' was one comment. Where the subjects had expectations as 

to what should or should not be present in the data and these expectations were not 

met, then they became critical and formed primarily negative impressions. The subjects 

did not generally appear to have well-formed expectations as to what should be 

actually on the bookshelves and overall the reactions were largely positive.

During the interviews it became clear that the subjects tended to start to think in 

general terms about the objects they had identified. For example, one subject noticed a 

number of books about programming on a bookshelf. When they were asked to rank 

this element for the constructs, it emerged that they were thinking in terms like 'people 

who have programming books are...' rather than 'these particular programming books 

in this situation make me think the person is...'. In later interviews, the subjects were 

reminded that they should be considering just the particular instances of the elements 

that they were being asked to rank. Comments from the interviewees about this did 

raise some issues about stereotyping.

It might be suggested that the whole process was partly about assessing stereotypes - 

in fact one respondent to the web-based survey mentioned that they "... found it very 

difficult to come up with descriptions of the person whose shelves were pictured 

considering the paucity of available data (at least in the first two pages) so the exercise 

was somewhat frustrating. That's not to say that such pre-conceptions don’t actually
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exist.. .". Clearly this subject believed that the whole exercise related to pre-conceptions 

or stereotypes. While this was not the express intention of this series of investigations, 

it appears that one of the outcomes was indeed a set of new insights into the views of 

the subjects themselves. While the investigations set out to see how information about 

the various volunteers might be shared, the interpretation of that information is clearly a 

key issue. The same data, in the form of the photograph, gave rise to many 

interpretations about what the volunteer was like. Indeed, some of the interviewees 

even had preconceptions about the purpose of a bookshelf altogether, suggesting that 

it's contents might be a deliberate staging, information given by the owner rather than 

given off by them.

The impressions that the subjects formed were impacted by the form and content of 

the data presented. The systems used restricted the data that could be presented by 

the volunteers and at the same time they also restricted the data that could be 

extracted by the subjects. Of course, this is the case with many communications 

systems, and this is why we tend to communicate in a multi-modal fashion, using facial 

expression, body language, tone of voice as well as speech for example. One thing 

that is significant about both the bookshelf investigation and, say, the WISA system, is 

that these systems did not support direct communication and this in fact seems to have 

removed restrictions for the receivers of the information. In the WISA investigation as 

well as in the Web survey and the series of interviews subjects were free to discover 

new things about one another rather than being restricted in terms of what they 

believed they were being told.

This freedom is a facet of the opportunity to pull information from a system rather than 

relying on what just happens to be pushed. This is something that photograph data 

especially affords: one can very quickly scan a photograph but reading text is a much 

more stepwise process. As Meyrowitz (1985) explains "Because a photograph is not 

composed of discrete units strung out in a linear row of meaningful pieces, we do not 

understand it by looking at one element after another in a set sequence. The 

photograph is understood in one act of seeing; it is perceived in a gestalt." Given such 

freedom it was interesting to analyse the elements from the photograph that were 

selected by the interview subjects.
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Barthes (1980) suggests that a photographic image can have for the observer what he 

calls a 'punctum' which he describes as "that accident which pricks me (but also 

bruises me, is poignant to me)". Not all photographic images have such a punctum, 

and it is not necessarily the same for everyone, but where there is one, something 

jumps out at the viewer. The viewer can quickly scan an image, skipping over the parts 

that are not of interest and stopping to study only those aspects that grip them in some 

way. The series of interviews demonstrated that people did indeed pick out different 

elements, some concentrating in detail on the book collection for example, and others 

just seeing it as a whole. Where the interview subjects were familiar with particular 

books they tended to pick up on their presence in the image. The "Neville Brody 

'Graphic Language' book" chosen by subject #11 is a case in point

A number of items were chosen by many people, for example nearly every interview 

subject chose the collection of snow domes as one of their elements.

In the photograph used in the series of interviews there was one anomaly. The 

'accounting book for sale' sign did not seem to belong Five subjects chose this item 

but few of them could see how it fitted in to the impression of the person that they had 

formed. This item seldom appeared at the end of a construct because it did not seem 

to contribute to many of the constructs that the interviewees arrived at This would 

seem to bear out for example the Walther, Slovacek et al. (2001) study which suggests 

that "hyperpersonal effects may inflate global impressions and overattributions of 

users' characteristics, in comparison to which photo-realism may be disappointing." 

Here it can be seen that a comprehensive impression was formed into which the 

'accounting book for sale' just did not fit.

The impressions formed of the data-providers varied from subject to subject but it was 

possible to spot patterns in the impressions formed by the different subject groups and 

in the impressions formed by different objects. The first of the two main studies 

demonstrated and explored the differences between impressions formed from 

expressive acts and those formed from expressive movements. The second main 

study, the series of interviews, explored in more detail the nature of impressions that 

are formed from expressive movements. The first study, the Web-based survey, 

demonstrated firstly that different impressions were formed by the text-reading 

(expressive act) group to those formed by the photograph-viewing group. The
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photograph-viewing group tended to concentrate their impressions mainly on the 

volunteers' state of mind: were they busy, stressed, overworked or disorganised for 

example. In addition, there was greater consistency in the responses of the photograph 

group than those of the text group.

The results presented above, then, taken as a group, give an indication as to the 

consensus opinion of the subjects. Relationships have been discovered between 

classes of elements within the photograph image and types of impression formed. 

These investigations highlighted the importance of personal items in shedding light 

upon all sorts of aspects of the person's character. It was demonstrated that, for 

example, the postcard of the London Underground sign prompted impressions about 

the person's personal interests, profession and their current situation but most 

specifically their nationality. In addition differences have been identified between the 

impressions formed from the photographs and the text in the Web-based survey.

Individually, though, the results additionally shed light upon the interviewees 

themselves. This was a largely unexpected outcome. Looking at the items selected by 

the subjects and the ways in which they construe these lead to greater understanding 

of the subjects themselves. There was a difference, for example, in the number of 

responses to investigation one and investigation two. It appears that inclusion of 

members of the design related mailing list led to a larger number of people who were 

engaged by the images.

Summary and Conclusions Drawn from the Research
The analysis of WISA demonstrated that the sharing of expressive movements can 

give rise to new connections between people, an important step in creative work. This 

was a parallel to the new connections formed between the author and others at the 

suggestion of the passers-by who noticed particular artefacts on his desk. A number of 

creative collaborations were carried out as described and here again the value of the 

sharing of expressive movements was highlighted.

The nature of expressive movements and the impressions they prompt in others was 

explored in two main studies. On the one hand a comparison was made between 

impressions formed from deliberately generated communicative data and 

unintentionally-generated data, the photographs of bookshelves. In addition a series of
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interviews were carried out that explored the nature of the impressions formed from 

such photograph data.

A prototype system was developed that demonstrated additional facilities which WISA 

did not posses, specifically in relation to sharing of expressive movements and 

expressive acts. Embodied in the WISA2 system are facilities for sharing 

communicative movements such as alerting and a sophisticated history replay 

capability.

Overall, this work has demonstrated that:

• the sharing of expressive movements is of value in creative work,

• such sharing can be supported among distributed groups by Internet-based tools

• expressive movements give rise to different insights than do expressive acts

• the presence of particular classes of objects in photograph data give rise to 

impressions about particular facets of a person

Implications of the Research
This research has found that systems to support communication between remote 

people, specifically those collaborating in the course of creative work, could be 

improved by the provision of support for the exchange of expressive movements. 

Whereas many existing systems support the exchange of expressive acts, far fewer 

explicitly support the exchange of expressive movements. This thesis has presented a 

way of classifying communications as either pushed or pulled, expressive act or 

expressive movement which may be useful to the broader community. The thesis 

argues that to be most effective, systems should support all four modes, as WISA2 

does.

It is important to note that the implications of this research go beyond the suggestion 

that it might be useful for remote collaborators to be able to see one another's 

bookshelves. The bookshelf investigations reported upon here are merely one way of 

exchanging expressive movements. The WISA2 prototype demonstrates that there are 

other ways of achieving this exchange which are more scalable. Images of 

bookshelves are a particularly convenient and emotive mechanism but, as WISA2
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demonstrates, it is also possible to capture expressive movements in searchable text- 

based form.

Recommendations
The main recommendations arising from this work for the broader research community 

relate to the design of tools or techniques to support creative collaboration. This work is 

particularly of relevance to the computer-supported co-operative work (CSCW) 

community. The main recommendation is that designers should consider making 

provision for the exchange of expressive movements as well as expressive acts in their 

systems. Such provision would enhance the way that people could use these systems 

to discover common interests with one another. While the main studies concentrated 

on photographs of bookshelves or desktops as the means of transmitting these 

expressive movements, the prototypes demonstrate that there are other ways of 

capturing and sharing such information.

It is important to note the two practical requirements for such systems outlined above 

as these will influence the design of future systems. Firstly, a system to support the 

exchange of expressive movements with remote collaborators, for example using the 

Internet, must be active in their transmission. A person cannot actively make an 

expressive movement, and a remote collaborator cannot pass by their desk. For this 

reason, the system must actively capture and send information to the remote person. 

Secondly, because the designers of such systems cannot predict what will be of 

interest to all of the people all of the time, it is important to capture a wide range of 

information from which they can select just what they require. The bookshelf 

photograph is a good example here: it contains a wealth of information from which the 

interview subjects each picked up upon just a small subset.

As Meyrowitz states "pictures of people and the word 'people' are not equivalent 

symbols". As has been demonstrated, giving access to images of a person's workplace 

instead of, or in addition to relying on some description of their interests that they 

provided themselves assisted in the sizing-up process. It is clear that a tool that goes 

beyond the exchange of deliberate expressive acts to include the exchange of 

expressive movements would be useful. The key aspects of such a tool have described 

and demonstrated in the WISA2 prototype.
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7. Conclusion
This work set out to address the problem of how computer-based tools might be used 

to support the formation of collaborative relationships particularly by the sharing of 

expressive movements over the Internet.

The work included an extensive literature review of the subject area, covering areas 

relating to the task domain of design. There was a discussion on the types of problems 

under consideration and how people commonly go about solving them. There was also 

discussion of some tools that have been designed to support such activities. There was 

an extensive section on collaboration in creative work which discussed among other 

things the sorts of loosely-structured groups or teams that can form.

In addition, a number of studies were reported upon, which included reflections on and 

analyses of several creative collaborations. Here, emphasis was put upon how the 

developing systems supported the sharing of expressive movements and expressive 

acts. In addition, an analysis of WISA was described. In the main studies, firstly 

expressive movements and expressive acts were compared, and in the series of 

interviews expressive movements were explored more fully. In addition, the ways in 

which the prototype WISA2 demonstrates support for transmission of such movements 

and acts using the Internet was described.

While many existing systems rely upon a person to decide to deliberately share 

information this work has shown that this is not always sufficient. We do not always 

know precisely what would interest another person and therefore sometimes it does 

not occur to us to send or tell it to them In the face to face environment it is often 

possible for them to pick up upon some clue that, while it communicates something to 

them, was not deliberately made with that intent: an expressive act. These clues might 

exist for example in the person's surroundings and the studies reported upon here 

concentrated upon the workplace. This work showed that it is both possible and 

valuable to make such clues available to potential remote collaborators. It has explored 

the nature of these clues and demonstrated ways in which they may be shared.

The work described here has been presented in the context of design and creative 

collaboration. In an earlier chapter design work was linked with the solution of ill- 

structured problems: those types of problems that involve both the definition of the
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problem as well as its solution. Such problems also exist, ot course, in the world 

outside that which is traditionally described as design work. Many people need to 

collaborate with and seek help from others and, in those other domains too, often it is 

only by chance, commonly when we are face to face, that we discover common 

interests or complementary skills. The results of this work, then, may have broader 

application in domains outside the specific one studied here.

The conclusions that can be drawn from the studies are that sharing of expressive 

movements can be supported by Internet-based tools such as WISA2. The preliminary 

studies demonstrated that such sharing is of value in creative work, and the main 

studies explored in more detail the nature of expressive movements and how they can 

be shared.

Future Work
This work has identified how some classes of elements in the photograph were 

associated with particular classes of impression. Future work might consider how it 

may be possible to allow users of a system such as WISA2 to search within the 

database explicitly for expressive movements that relate to, for example, a person's 

sense of humour. Such a search, according to the results presented above might turn 

up expressive movements relating to personal objects they have collected. In the study 

reported above personal collections had a strong relationship with sense of humour. If 

it were possible in some way to identify objects within a person's collection as 

belonging to particular categories then, coupled with the results presented above, it 

might be possible to make a system that could respond to a query along the lines of 

'find me someone with an interest in volcanoes and a sense of humour like mine who is 

not too busy at the moment'.

In terms of further studies employing repertory grid, it has been suggested that future 

work might consider the order in which elements are selected from a photograph and 

whether initial selections have an influence upon later ones. It would also be interesting 

to explore more deeply the ways in which different people respond to different objects.

In terms of the WISA2 application, there is one area in particular that remains to be 

addressed There are a number of advantages to the implementation of WISA2 as a 

Web-based system such as ease of access from multiple locations, centrality of data 

storage, the potential of access to data from multiple types of device and so on. There
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are two areas where the Web-based system commonly tails down. One is to do with 

what one might call the ease of entry to the system. The other relates to how, or 

whether, the system functions if the user is unable to connect to the Internet for some 

reason

Whereas one can drag a text document onto the icon of a text editing program and 

have that document opened in the editor, drag and drop from outside the browser 

window into a system such as WISA2 is more problematic. If one drops a document 

into the browser window, or onto the browser's icon, typically the browser will try to 

open that document. It is not possible to arrange it so that the browser loads, for 

example, the WISA2 page and then enters into that page data about the dropped 

document If the browser contains an editable text field, such as is often found within a 

form, dropping text will copy it there, dropping an image from another browser window 

will copy the image's location into the text area. So, dropping data into WISA2 works 

reasonably well, just so long as the user already has the system open

It might be possible to extend WISA2 by building a standalone application that users 

who wished could run from their own machines. While the Web-based system would 

always be available for other users, the full application could provide a more 

sophisticated interface In addition, such an application could use a local copy of the 

appropriate information from the database at times when an Internet connection was 

not available. When the connection was restored, this data could be automatically 

synchronised with the central database. Future work might consider the development 

of such an application and such a caching system.

As has been stated above, WISA and WISA2 are prototypes: demonstrators of certain 

principles. A fully-fledged communications system might be based upon these, or 

incorporate their novel features, but should include additional features also 

Development of WISA and WISA2 into a complete system as outlined above may form 

the subject of future work.
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Appendices
Appendix I
E-mail invitations to subjects and volunteers for Investigations 1 and 2: 

Invitation to Volunteers:

"Invitation to participate in a research project on online impression formation.

I am conducting an investigation into online impression formation and am looking for a 
number of volunteers to allow me to take photographs of their bookshelves here at UTS. 
/ will also be collecting some factual (but non-personal) information (including 
occupation, hobbies, interests and so on).

These will be used as the basis for an online survey where one group of subjects will be 
shown bookshelf pictures and the other will be shown text-based information.

/ would be very grateful if you would consider taking part.... 

Invitation to Subjects:

"Hi

I am looking for academics with an interest in technology to take part in an online 
survey about impression formation (my research is in the area of remote creative 
collaboration. I'm particularly interested in support for the sharing of implicit and tacit 
knowledge over the Internet).

I would be very grateful if you would consider sparing a few minutes of your time to 
take part in the survey which is available here:

http:i/ www.weakley.org.ukJexperiment \ i index.php

Many thanks for your help. 

Alastair Weakley"

A. J. Weakley: Internet-Based Support for Creative Collaboration 205



Appendix II
Selected Volunteer Data from Investigations 1 and 2

Volunteer #1

Below is one of the images presented to the photograph group for Volunteer #1:
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Volunteer #2
Below is one of the images presented to the photograph group for Volunteer #2

Volunteer #3
Below is one of the images presented to the photograph group for Volunteer #3
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Volunteer #7:

Below is one of the images presented to the photograph group for Volunteer #7:

This is the corresponding text (curriculum vitae) data:

Career Objective:

My career objective is to make significant contributions to the theory, methodologies and technologies of 

information modelling, both from a generic, domain-independent perspective and in its applications to 

various specialised fields such as cultural heritage and biology.

Educational Background

• PhD in Computing and Archaeology (cum laude), Universidad de XXX, 2000. Doctoral thesis on 

computing and archaeology.

• Diploma in Computing (pass with honours and distinction in two courses), XXX University,

1998.

• MSc in Applied Electronics, XXX (Ministerio de XXX), Madrid, 1992.

• Honours in Marine Biology and Data Acquisition (highest qualifications), Universidad de XXX, 

1990.

• BSc in Fundamental Biology, Universidad de XXX, 1990.

Job History
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• Post-doctoral Research Fellow at the Department of Software Engineering, Faculty of 
Information Technology, University of XXX, under Australian Research Council Discovery 

grant, since April 2002.

• Founder and Director of XXX S. L., a privately owned company based in Spain, between 

October 1999 and July 2003.

• Information Technology Services Manager, Laboratorio de XXX (Universidad de XXX) between 

October 1992 and December 1999.

• Applications Analyst, Centro de Proceso de Datos at Consellera de Econotna e Facenda (XXX) 

between June 1993 and March 1997.

• Systems Developer, Open Systems Department at XXX, Madrid, between January and July 1992, 

in training.

Products and Other Results

• 35 products and/or projects successfidly delivered, many of them in industry’ environments.

• 4 grants (competitive externally funded projects) obtained, both in university and industry 

environments.

• 18 journal papers, 10 conference papers, 2 conference posters, 8 given seminars or tutorials, 7 

organised and/or chaired workshops or conference sessions, 11 invited talks, 2 edited volumes, 2 
book chapters, 3 books, 1 national standard, 4 displays in trade fairs and 5 other publications.

Key Skills

• Spoken, read and written English, Galician and Spanish.

• Use and development of agent-oriented software development methodologies.

• Use and development of object-oriented software development methodologies and techniques, 

especially OPEN/Metis, agile methods, the OPEN Process Framework and UML.

• Use and development of metamodels for method engineering.

• Organization, management and leadership of teams and groups in different professional 
domains, such as software development, archaeology and education.

• Usage of the Microsoft .NET platform for industry projects, research and education.

• Use of different languages and software development environments: Microsoft Visual Studio, 

Microsoft ('H, Microsoft Visual Basic, C++, C and Pascal.

• Administration and maintenance of hardware devices, networks, system software and 

applications in Microsoft Windows environments.

• Proficient use of various software tools and applications: word processors, design tools, 

spreadsheets, etc.

Awards

• 11 Concur so de Artculos de Divulgacin Cientftca (1989), organised by the Asociacin Isaac 
Newton of the Facultad de Fsica (Universidad de XXX). Award in Biology: EVOGEN or a 

Summary of Life.

• I Concurso de Artculos de Divulgacin Cientftca (1988), organised by the Aso ciacin Isaac 

Newton of the Facultad de Fsica (Universidad de XXX). Award in Mathematics: The Mandelbrot 
Set.

Other Merits

• Member of the Australian Computer Society since 2004.

• Member of the XXX Consortium (http://www.XXX.org.au) since 2001.

• Founder and director of XXX S. L., a private spin-off company born from the Laboratorio de 

XXX (Instituto de Investigaciones Tecnolgicas, Universidad de XXX), between 1999 and 2003.

• Member of the Sociedad Espaola de Ornitologa (SEO) since 1999.

• Founder member of the Asociacion Espanola de Arqueologa e Infonntica, since 1998.
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Member of the Editorial Commission of the Laboratorio de XXX (Universidad de XXX) since 
1997.

• Member of the Editorial Board for the XXX (XXX en Arqueologa del Paisaje) series, edited by 
the Laboratorio de XXX (Universidad de XXX) since 1997.

Hobbies:

bird watching, photography, reading.
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Appendix III
Results of Repertory Grid Interviews:

Figure III. 1: grid of interview #4

not associated with personal habit* 4 5 5 4 

doesn't give an impression of thriftines 5 5 5 4 

don't tell you about what they like to eft 5 1 1 1

associated with their personal habits 
gives an impression of thriftiness 
tell you about what they like to eat

don't give an indication of their national^ 
not daggy

give an indication of their nationality, 
daggy -
about the personality -

they work in the arts_

souvenirs: australia flyswat. undergound sign 
snow things

plastic crab 
cartoons

simpsons models 
strange ornament 

draft business cards 
packaging folder 

typography books 
apple accessories 

the book collection is focused 
organized paper tray 

neatish impression 
biscuits

Figure 111.2: grid of interview #5

computerperson

overhead transparencies 

print out of an email

50

snow domes
interesting shaped drink bottle 

australian swimming pool postcard, flysi 
coke sign 

underground sign 
typography books 

dab letter, uts letterhead, uts mug

A. J. Weakley: Internet-Based Support for Creative Collaboration 211



Figure III.3: grid of interview #6

100 90 80 70 60.100
collector 

Interested in static things 
visual

1 1 vendor
1 5 interested in moving things
5 5 tactile 
5 5 frivolous 
5 5 personal interest

_5_4_ interested in graphical thing'

snow domes 
collection of nik naks

professional interest 
interested in type

cartoons 
coke sign 

lot of stuff 
abc letter biscuits 

book for sale poster 
newspaper cutting about typography 

typography books 
packaging books 

graphics books

Figure 111.4: grid of interview #8

don't imply parenthood 1 
not part of a personal collector 1 

standard university items- specific to where they wor < 3

maybe the person has a child 
they collect personal things 
personal preference

they travel for work 12 5
tells you the person travels 1 1 5

personal interest 3 5 4 
don't imply that the person is here a let 5 5 5

3 1 doesn’t imply travel ——— '
5 5 doesn't imply travel ---------- -
5 5 related to the person's work ------------___

_3__ 1_ the person is here a lot of the time--------------

books (deceiving)
uts things - envelope, mug, business card, tissues

coffee mugs (4) 
cartoons 

simpsons 
biscuits 

snow globes 
postcards
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Figure 111.5: grid of interview #9

100 90 80 70 60 50

cartoons (snails) 
paperweights

notice hanging from the shelf 
clutter

underground sign 
margaret thatcher face 

simpsons 
slide carousel

Figure III. 6: grid of interview #10

learning tool
make collections of things they're interested i 

not pedantic and maybe interesting
they hoard things even though they're not interest* 
pedantic and maybe not very interesting 
thatcher's grey people

dynamic flowing swirly 3 
the person is a bit quirky, an interest in objec s4 doesn't imply quirkiness

book for sale (accounting) 
spray adhesive

beach picture
guitar-shaped swimming pool 

simpsons figures 
snow domes 

green water bottle 
french curves 

london underground sign 
books about type 

type/dyslexic article
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Figure III. 7: grid of interview #11

article about typeface and dyslexia 
packaging folder 

typography books and folders 
fairly organised bookshelf 

mac connectors
french american and Japanese publications 

neville brody 'graphic language' book 
coke sign picture 

thatcher head 
snowstorm paperweights 

mechanical toy 
cute manufactured objects

Figure III. 8: grid of interview #12

100 90 80 70 60

spray adhesive 
typecosmic book 

coke signs
division between the working space and the accumulated officey stuff 

snow domes
toys (crab, mystery thing) 

kangaroo card 
heaps of stuff
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Figure 111.9: grid of interview #13

where they travelled to 5 
collection of junk or stuf 1 

the way they live- daily habits, mess ’ 2 
personal(ITY) 1

home (where they were born)

their job

2 3 not about humour (more about work) -
5 1 doesn't suggest that they work long hour*
5 5 don't suggest englishness -

_5__5_ not part of a collection or not a collector -

coffee mugs everywhere (one on its side) 
messy- no space

they work long hours 2 
suggest englishness 1 

the person collects stuf 1

book for sale 
scanner

lots of cds, with scribble on 
uts and unsw stuff, mug, letterhead 

lots of textbooks 
glue sticks and scissors etc 

snail cartoon 
simpsons 

snow shakers
australian things- guitar pool, fly swatter 

english things (thatcher, underground)

Figure III. 10: grid of interview #14

more to do with general interests 
tells you about them as a persor 

tell you something about the persor 
telling you about them as a persor 

part of a deliberately collected collection 
suggest they might deal with lots of big visual/music fil< i 

doesn't imply a liking of kitscf

100 100 90 80 70

part of a collection to do with a specific mtere; 
tells you about them as a researcher 
doesn't seem to tell you about the person 
doesn’t seem to fit in or tell you anything 
weren't a conscious effort at collection 
don't suggest big files 
implies a liking of kitsch

accounting book for sale 
simpsons

collection of snow domes 
personal things 

lots of facets of their life 
lots of cds

typography book collection
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Figure 111.11: grid of interview If 15

apple accessories 
»- (legal?)

visual explanations book- Tufte

Beach photo (north coast) 
tamworth photo 

australia flyswat 
simpsons 

spray adhesive 
letter from unsw 

snow domes 
messiness 

uts mug

Figure III. 12: grid of interview If 16

grapnic design doom
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Figure III. 13: grid of interview #17

somethii

academic paper con sen! form.'application form

type books

accounting theory book for sale 
unsw letter

article about typefac&dyslexia 
coca cola sign

Figure III. 14: grid of interview If 18

old technology, historical interes: 3 
something that appealed to them in a subjective wa 1

new technology of current interest
provides factual evidence about something interests
subjective image- dream

they have a professional interest in packagm j 5 not to do with their professional interest in packaging

tools for their job

slide carousels / vga cable 
mac connectors 

package design in japan book 
news article about type 

watsons water 
abc biscuits 

snow domes 
beach photo
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Figure III. 15: grid of interview #19

drinking vessels 
memorabilia

division between work and play 
books about graphic stuff

tOO 90 80 70

Figure III. 16: grid of interview #20

something given to them, work related 5 115
suggest travel (maybe for work)

i lot. works a lot mayt> 113 3 
not an aesthetic thing 4 3 3 4

suggest maleness

doesn’t suggest hard
might suggest children 

you about his sense of humoui
don’t suggest children
don't tell you about his sense of humoui

water and fan 
deep and dull colours 

graphics I design books 
university things - unsw and uts 

postcards 
asian shoes 

paperweights 
underground sign 

thatcher face 
cartoons 

alphabet biscuits 
flyswat
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1 Introduction

Tins paper is concerned with the ways in which we can capitalise on the opportunities for 
supporting creative work offered by web-hascd community support systems. We also 
consider some limitations of such systems in the domain of creative collaboration and 
how these might be overcome.

John-Steiner (2000) has found that, despite our tendency to think of creative work as 
being the pursuit of the solitary individual, in fact: [generative ideas emerge from joint 
thinking, from significant conversations and from sustained, shared struggles to achieve 
new insights by partners in thought Meanwhile, Edmonds and Candy (2002) note that in 
the case of digital arts, the tendency for artists to collaborate with others in order' to 
access skills and expertise has generally been increasing since the field’s inception 
in the 1960s. Going further, Fischer (2000) tells us that creative activity grows out of 
people’s relationship with their work and with other people: he notes that the power of 
the unaided individual mind is highly overrated. We have clear indications, then, that 
teamwork and collaboration can be an important part of creative work.

In the work described here, we have chosen design as the task domain. The word 
'design’ can be used to cover a vast swathe of human activity, in this case, following 
Papanek (1972). \vc adopt the broad definition of design as: the planning and patterning 
of any act towards a desired, foreseeable end. Our designers, typically working in 
groups, would be engaged in the solution of a specific problem: for example the 
development of a new product. In this sort of work, it is normal that while consecutive 
projects may have common chafa'e’teristics, each one is unique. In the area of design 
research, these sorts ol problems have often been described as ‘wicked’ and it is 
generally accepted I hat, at the start of the process, they arc ill defined. Lawson (1990) 
points out that rather than one following logically upon the other, it is central to modern 
thinking about design that problems and solutions are seen as emerging together. 
Gross calls this a process of incremental formalisation (Gross, 1996).

This formalisation process may be based on a series of decisions that the designer 
makes as the project progresses. Of course, as new information comes Jo light, the 
reasons behind earlier decisions may need to be revisited and reviewed. This reviewing 
process is made easier if a record of past decisions has been kept. Carrol and 
Moran (1991) present several additional reasons for recording the design rationale:

• to support reasoning processes in design

« to facilitate communication among the various players in the design process
(designers, implementors, maintainors, users etc. 1

• to further the cumulation and development of design knowledge across design
projects and products.

Design, in our sense, clearly involves a considerable amount of investigation and 
learning. Indeed, it is common for designers such as those vve describe, to spend a 
substantial amount of time researching the problems they are faced with and building 
collections of useful resource material. We present below a system that has been 
developed to support the gathering and organisation of such collections of resource 
material. Our system goes further, however. One hypothesis that the work described aims 
to test is that making the collections public within the community or organisation will
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allow the sharing of knowledge and expertise that otherwise would remain tacit. 
Polanyi (1966), in an extended discussion on tacit knowledge, points out that we con 
know more than we can tel!. In one example, he suggests that while one might he able to 
reeognise a familiar face in a crowd, it is not always possible to explain how vve 
recognise a face that vve know. Polanyi*s tacit knowledge, then, is knowledge or expertise 
that cannot be articulated. In this paper, we are interested in sharing knowledge that 
includes hut is not limited to the Polanyian tacit knowledge. In the work described here, 
we are interested in sharing knowledge and expertise that would normally remain 
unarticulated eithei because we cannot do so or because it is not considered relevant in a 
particular context. Our evaluation of the prototype system has shown that it is indeed 
possible to expose and share such knowledge. Moreover, it has exposed areas where 
systems supporting community or team formation could be further enhanced.

2 Background

Among a wide range of other opportunities, modern communications technology has 
brought us the chance of dev eloping and maintaining relationships with people whom vve 
may never, or only rarely, physically meet. Nowhere is this more evident than in the 
World Wide Web where, increasingly, vve find communities of individuals coming 
together for work or leisure. Of course, such web systems, as with any technology, have 
their limitations. In this section, we investigate the implications of both these 
opportunities and limitations for web-based creative collaboration.

In many cases, the communities and groups that form online are hound together by 
some common interest and not a common location: a mental proximity of some sort 
rather than a physical one. Gongla and Rizzuto (2001) describe what is requited for the 
ties that bind individuals into a community: Each person looks at the others and seeks to 
answer the very basic question, namely: Who are you? For the potential community to 
form, the collective answer to that question of 'Who are you? ’ must be: You are like me.' 
In addition to the question ‘Who are you?’ designers as described above are very much 
concerned with the question ‘What do you know?’. As Fischer (2000) points out, it is 
seldom the case that a single person has all the skills required to complete a complex 
design project without seeking expert help in certain areas and it is the location of and 
access to such expertise that is one of the concerns here.

Next, vve will consider the different levels at which people may work together and 
how well these mesh with levels of communication offered by current technologies. 
John-Steiner (2000) presents four modes of collaboration among people engaged in 
creative work:

• Distributed collaboration. Characterised by participants who are linked by similar 
interests. Roles are often informal and fluid but John-Steiner notes: out of such 
informal connections some lasting partnerships may be built.

• Complementary collaboration Characterised by a division of labour based on 
complementary expertise, disciplinary knowledge, roles and temperament
As Mamykina et al. (2002) point out. the multidisciplinary nature of such 
collaborations can be particularly advantageous as the partners may help each 
other to see new possibilities and step out of their familiar territory.
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• Family collaboration. John-Steiner describes this type of relationship as a dynamic 
integration of expertise, painting a picture of relationships that are at once fluid and 
intense.

• Integrative collaboration. Here the joining of forces between the collaborators forces 
major changes which they might be unable to bring about alone. Integrative 
partnerships are motivated by the desire to transform artistic knowledge, thought 
styles or artistic approaches into new visions.

Distributed collaboration, as John-Steiner points out, may occur in online communities 
and is exemplified in communities where communication is asynchronous and text-based. 
With mixed membership, the division of labour associated with complementary 
collaboration also could be well supported by current technologies. However, it is when 
we start to consider the dynamic and closely coupled nature of the family and integrative 
styles of collaboration that current technologies start to look weak Figailo (1998) 
categorises current online communities by the level of interactivity between their 
members:

• in a shrine, v isitors come to collect facts or data about some object of interest: while 
the visitors may all have the same interest, they seldom communicate with one 
another

• theatres are places where a few people actively contribute but many more merely 
observe

• cafes arc places driven by the energy of conversation and exchange, where 
relationships are continuously forming, growing and. occasionally, blowing up.

The cafe style of online community comes closest to fully supporting an integrative style 
of creative collaboration. However, a question remains- as to whether such closely 
coupled work could he truly supported. Mamykina et al. (2002) discuss the need for fluid 
and open communication between creative partners but much of human communication 
is non-verbal. As, for example, Sperber and Wilson (1986) have pointed out, a single 
sentence, with a single semantic representation, can express an unbounded range of 
thoughts. The meaning of the verbal utterance is inferred hv the listener who may draw 
partly on experiences be or she shares with the speaker as well as from the speaker’s 
facial expression, posture, gestures and so on. In common web-based systems, which 
typically transmit only a portion of the conversational data, it can be hard to establish the 
level and nature of common experience at the start of a relationship. In their experiments, 
Olson and Olson (2000) found that sustaining a working relationship between 
participants who had never had the opportunity to meet in person and to establish the 
level of this shared experience or common ground was particularly difficult, (,'akir (2002) 
suggests that virtual meetings between people communicating at the same time but from 
different places across the globe may be impossible to achieve because tire same time is 
not necessarily contemporaneous for all participants. For the widely distributed groups 
that Cak.ir describes, the experience of participating in a real-time exchange is unlikely to 
be equal for all group members. Again this, as well as cultural and language differences, 
affected the groups that Olson and Olson studied. They suggest that, in addition to high 
levels of common ground, groups need to be engaged in loosely coupled work in order to 
succeed with remote technology.
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In a discussion on the nature of 'place', Meyrowilz < 1985 >, drawing on the work of 
GofTman. makes some interesting points that are particularly relevant to this discussion. 
He points out that human interaction occurs in a 'place' but that the boundaries of 
such a 'place', rather than being the physical objects we commonly imagine such as 
walls, doors and so on, are created by 'barriers to perception’. Bearing this out, Harrison 
and Dourish (1996) make a distinction between a ’space’ and a ‘place’: Is]pace is the 
opportunity; place, is the understood reality. Meyrowilz goes on to describe ways in 
which a place’ may change: lor example when someone new walks into a room and how 
this in turn may force us to moderate our behaviour. It is significant to note that online, 
web-based 'places’ that do not change in this way can be created: access to a system can 
be strictly controlled and. where necessary or desirable, anonymity can be preserved. 
Other researchers too have found that the world of the virtual community may be closer 
to idealised notions of 'community' than our present-day real-world communities 
(Shumar and Renninger, 2002). It seems that, white one would be hard-pressed to argue 
with the analysis presented by, for example, Dreyfus (2001) or Graham (1999) that 
disembodied, technologically mediated communication is necessarily inferior to the 
‘real thing*, there are nevertheless a number of ways in which it can be considered to be 
more real’ and more effective.

Hollan and Stornetta (1992) suggest that, rather than trying to develop online 
systems that slavishly mimic real-life interaction, we should strive to exploit the unique 
opportunities that such systems can offer. Rather than trying to make systems that fake 
the effect of ‘being there- vve should create systems that offer new facilities: ones that we 
might continue to use even when working together face-to-face. We describe below a 
system that has been developed to address some of the requirements of creative 
collaboration in die domain of design. Rather than attempt to recreate lace-to-face 
interaction, this system instead embodies some of the unique properties that future online 
systems might offer

3 Implications for support systems

The foregoing discussion has attempted to draw together aspects from a wide range 
of existing research that are particularly relevant to creative work. As we have seen, 
John-Steiner points to the dynamic integration of expertise as an important factor in the 
closer types of creative collaboration and it has been suggested that this may be brought 
about by fluid and open communication (Mamykina et al., 2002). Olson and Olson 
suggest, though, that unless we can establish a high level of common ground, our efforts 
at remote collaboration may never succeed. These close collaborative relationships are 
based on mutual respect and trust (Mamykina et al., 2002)

Kollock (1999) has suggested that one factor which can engender commitment to an 
online community and trust in the people vve meet there is persistence of members’ 
identity. Where we can identify a person’s activities within the group over lime, we can 
repay favours and build long-term relationships As Meyrowitz has pointed out. we may 
adopt different personae in different places and therefore consistency in our sense of 
'place* is important.
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Wc can therefore start to compile a list of desirable characteristics of web-based 
support systems for creative collaboration as follows:

• support tor synchronous communication this should include support both for verbal 
and nonverbal communication

• support for the establishment of common ground

• a way of establishing tr ust between users

• a way of recording and reviewing past decisions

• a stable identity for group members

• a user profiling system for finding suitable collaborators some way of establishing 
w ho knows about what

• support for the development and sharing of prototypes

A prototype system has been developed embodying some of the characteristics listed 
above. In the domain of design, the system is aimed at facilitating the creation of 
collaborative partnerships as well as supporting the generation of new associations 
leading to creative work. The system does not at present incorporate facilities for direct 
person-to-person communication whether synchronous or asynchronous. However, it has 
shown some promise as a means of sharing tacit knowledge about ‘who knows w’haf and 
establishing common ground. It also embodies facilities for recording past work 
and reviewing these recordings. It is possible to identify the actions of individual users of 
the system and, in the limited domain of organising snippets of research material, the 
system aims to facilitate the sharing, and the shared development of prototypical 
groupings and layouts.

4 flic prototype system

One aim of the work described here, and the one that is particularly relevant to this paper, 
is to help creative knowledge-workers find potential collaborators and to help them 
establish common interests and. more generally, common ground for their working 
relationships. The system also aims to support the sharing of knowledge that might 
otherwise remain tacit.

4 ! Description o) the prototype

VV1SA, the Web-Interactive Scrapbook Application, is a prototype system that has been 
developed address and investigate some of the issues described above. Implemented 
using PHP, MySQL. HTML and JavaScript, it can be viewed with a normal web browser. 
Users of this online system may make collections of useful resources that might include 
textual notes, pointers to other web sites, tiles or images that they can upload into 
the system or references to people who might prove useful in their current project. 
The resources ate represented graphically as small tiles in the browser window and, like 
cuttings in a conventional paper scrapbook, can be physically arranged and grouped as 
desired by dragging and dropping. Figure 1 shows a typical project; a number of resource
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objects have been created by the users and arranged to their liking. The aim of this is to 
allow the designers to think visually as their work develops. As Yamamoto et al. (2000) 
argue: two-dimensional (2D) positioning of objects serves the same purpose as sketching 
does for domains where no sketches exist: while it is clear that research and investigative 
activities form an important part of the design process, they are not easily represented by 
sketches. At the top of each resource object is a button that opens an editing page so the 
resource can be annotated or its contents can be changed.

figure 1 Main project view

'̂ .... : , . ' ..:

http://wkw, ,qrg uk/f>rpiectEridNctc/shtwprt>|.phpb.coo«J-

Hf) HratPiMmK * tpiardtatt imjvmu-d JF

Ovr-rrttiw.s rr ih *» 
•rsterfacs
near htsAV.. ..

each user may create any number of 'projects'; each one the equivalent of a page in a 
paper scrapbook The contents of every project are visible to till users of the system hut 
are not otherwise publicly available. Where projects are shared between a number of 
users, any of them can add or remove resources as well as annotate them and modify the 
spatial arrangement It is possible to search within the system’s database for new and 
interesting material In addition to simple, keyword-based searching for individual 
resources, it is possible for the results to be displayed as a list of other users’ projects that 
contain resources matching the query. When this produces too long a list of results, the 
user may specify that only resources that have been placed physically near to those 
matching the query should be displayed. In this way, it is possible to see where other 
users of the system found relationships between resources one is specifically looking for 
and others one might not otherwise have considered. In addition, it is possible to see who 
created the resource originally and who has annotated it and what comments were made. 
It is by giving access to these sorts of information, which would normally remain 
unarticulated, that the system attempts to facilitate the sharing of tacit knowledge among 
its users.
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hi the WISA system, in order to capture the rationale behind the development 
process, the spatial locations of resources arc recorded over time as the project develops. 
Users may replay their own or other’s projects at any time. When a project is replayed,, 
the recorded movements of the resources are re-enacted dynamically: they appear on 
screen and move about as they did when the project was created An indication is also 
given as to which user made each move.

In the next sections, we present the results of an evaluation of the prototype that has 
been carried out. The prototype, in that it supports spatial positioning of" objects, bears 
some resemblance to what have become known as spatial hypertext systems. In the area 
of spatial hypertext research, Shipman (2001) has pointed out that measuring the 
expressive and communicative power of these systems is particularly difficult. However, 
Shneklennan (2002) presents eight ’tasks to support creativity' that could be used as the 
basis for an evaluation of a system, such as WISA, aimed at the support of creative work. 
Shneidermaivs tasks are as follows:

• searching and browsing digital libraries, the vveb and other resources

• visualising data and processes to understand and discover relationships

• consulting with peers and mentors for intellectual and emotional support

• thinking bv free associations to make new combinations of ideas

• exploring solutions- what-if tools and simulation models

• composing artefacts and performances step-by-step

• reviewing and replaying session histones to support reflection

• disseminating results to gain recognition and add to the searchable resources.

(he overall aims ol the WISA system tn the areas of sharing tacit knowledge, recording 
design rationale, searching for new information and visual representation and 
manipulation of data mesh well with Shneiderman’s tasks. It would therefore be 
appropriate to base an evaluation of such a system on Shneiderman’s work.

4 2 Evaluation of the prototype

An internationally distributed group of seven researchers was divided into two teams; 
each team was asked to imagine that they were preparing a paper for a conference on 
human-computer interaction. Over the course of three days, they w ere required to use the 
WISA system to start to collect and organise relevant quotations and other material for 
their imaginary paper. Some relevant resources had been entered into the system 
beforehand and the researchers were, of course, free to add new material as they chose. 
Although not ail the evaluators knew ail of the others, they all knew at least some of the 
others and in some cases they had worked together previously.

At the end of the evaluation period, the evaluators were asked to complete a 
questionnaire comprising 43 questions divided into groups corresponding with 
Shneiderman's eight tasks as described above. For each question, the respondents were 
asked to choose one of five options typically ranging from ‘very effectively’ to ‘not at all 
effectively'. Each option was given a score between four and zero, the overall value for 
each question was found by taking the mean score of the responses. The evaluators were
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also given ample opportunity to make comments. In addition, data recorded within WISA 
itself, notably comments made by the evaluators, were available for analysis.

4.3 Results of the evaluation

Here, we discuss the most significant evaluation results.
The WISA system was found to support ‘learning about the thoughts and ideas of 

others" with a score of 2.7 out of 4 One user made the comment: “the sources available 
in this project and the others have made me realise that 1 should be talking mote with 
[name] about collaboration environments...." and went on to say: “just starting finding 
the amount of existing material hard to na vigate useful though for the real work 1 am 
currently doing!'' This is a clear indication that this sort of environment, which facilitates 
searching within the work of others, supports the exchange of tacit knowledge. It is 
important to note, however, that, when the evaluators were asked who they would he 
prepared to share their material with, it became clear that privacy of information is an 
important issue in this sort of system. All of the evaluators of the system knew at least 
some of the others before the evaluation began and. during the course of the evaluation, 
they were able to identify one another's contributions and actions. While it was clear that, 
within the current group, the users would be prepared to share their resources, they would 
not be keen to make them more widely available. More than one evaluator noted that the 
type of information that they had entered into the system would affect then decision, and 
it seems reasonable to suppose that the scope of sharing would affect the information they 
would consider inputting. A typical comment was: “The sharing of ideas and notes is fine 
provided you either know who you are working with or have a common goal or target". 
It would seem, then, that access to such a system would have to be restricted to people 
working within the same organisation or on the same project. Another of the evaluators 
raised the issue of intellectual property: even within the same organisation, privacy of 
information can be an issue, and indeed amongst members of the fluid product 
development teams described above this is likely also to be the case.

It is also interesting that the evaluator quoted above raised the issue of knowing who 
they were working with Wc have clearly seen the establishment of increased common 
ground in the case of the user described above who realised they had an interest in 
common with one of the others. It seems likely that the relatively low score for the 
question: Bearing in mind that > on knew each other beforehand, do you think you learned 
new things about the other people in the group and their skills and expertise -', which was 
only 1.5 out of 4, was due to the fact that the task in hand was only directly related to a 
few of the evaluators’ real work or interest.

The majority of people felt that features such as e-mail messaging and voice 
communication should be integrated into vvSIA (score 3.5 out of 4). Nevertheless, the 
facility for spatial arrangement of objects on the page was found to be useful 
(score 3.1 out of 4). While there was a bias towards using e-mail instead of WISA for this 
collaborative writing task (score 2.7 oul of 4), the unanimous feeling of the evaluators 
was that they would neither prefer to have a text-only display of the information, nor 
would they like to additionally have a text-only display of the information. Clearly, the 
dynamic spatial arrangement of resources facilitated by this system offers some 
advantages for the type of creative work in question.
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We have seen indications that the WISA system can support the exchange of 
knowledge arid expertise that might otherwise remain tacit. It would he useful to carry 
out further evaluations of such a system, this time with a broader group of users engaged 
in their normal day-to-day activities. We have here exposed some aspects of the 
current system, such as control of access to information and support for direct 
communication between users that should be addressed in order for future evaluations to 
be even more effective. In the WISA system, communication is restricted to a great 
degree. The results of the evaluation described here provide a useful base point for future 
investigations into the effectiveness of systems offering additional features such as direct 
interpersonal communication and more sophisticated data-access control. By adding 
features one-by-one, it will be possible to see how they change the ability of the system 
to fulfil its aims of facilitating the creation and sustainment of collaborative partnerships.

5 Implications for community support systems

Schutz f 1 ^>67) describes the difference between an expressive act and an expressive 
movement. The first, he explains, is a deliberate action taken with the intention of 
communicating some message to another person: speech or gesture for example. 
Sperbcr and Wilson (1986) explain at some length that such acts can be quite subtle, but 
they tire always ostensive. An expressive movement, on the other hand, communicates 
information even though it was made without the intention of doing so. Unconscious 
body language or facial expression is an example of this. One might suggest, then, that 
while expressive movements may radiate from a person, expressive acts are deliberately 
sent, and to some degree directed. Whereas one might say that an expressive act involves 
the ‘pushing' of data from the actor towards the recipient, an expressive movement is 
often ’pulled': extracted Irons a whole rail of available information by an active observer.

We have seen that the WISA system does not include support for the transmission of 
expressive acts, that is, deliberate person-to-person messages, and we have discussed 
above that the majoiity of the evaluators felt that such a facility should be included. 
As we have also seen, the deliberate non-inclusion of such a feature has highlighted some 
alternative ways in which information and even knowledge can be transferred from one 
person to another. In the WISA system, users will often make personal collections for 
their own purposes. Incidentally, these collections may be useful to other people but the 
owner of the collection need make no special effort for this to happen. The making of a 
collection in this way can constitute an expressive movement, or indeed, many such 
movements. Collections can he searched, which allows the observer to pull information 
from the system. Additionally, the WISA recording facility captures the development of a 
collection as well as the end result: one can see whether the author made many tentative 
explorations before arriving at the finished result, for example. Viewed in this way, 
WISA presents a facility for collecting, storing and retransmitting expressive movements.

Considering communication in these terms, we can start to make a categorisation of 
various communications systems, and begin to consider what additional facilities could 
be provided by tiiture developments of systems like WISA. In Figure 2(a), we can 
see a representation of face-to-face communications presented in these simple terms. 
While communicative acts, such as speech, are deliberately pushed by the actor towards 
the observers, the observers must themselves act deliberately to capture the actor's 
communicative movements, 'pulling' this information out of the available data.
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Even asynchronous communications media can follow his model: handwritten texts, 
while obviously containing the writers' communicative acts, also contain a trace of their 
emotion. Writing can look rushed, passionate and so on.

Figure 2 Communications systems

Observe? Actor

ptjil

face to face

communicative acts push

communicative movements

eomnumeative acts

communicative movements?-

WISA

communicative acts

communicative movements

put!•<#----

weblog
communicative acts push

communicative movements^/

/ \

pull
WISA2

communicative acts push

ppif communicative movements push

how acfve and passive information is transmitted with 
various communications systems

In a telephone conversation, as represented in Figure 2(b). the actors may stilt push their 
communicative acts towards the observer, but in this case while some communicative 
movements are still transmitted (one can sometimes 'hear' a person's smile over the 
telephone, for example) they are to a large extent lost. E-mail might be an asynchronous 
equivalent: here we can make inferences from such things as the time of day that a 
message was sent, but there is not much additional information to be pulled from such a 
communication.
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The WISA system, meanwhile, facilitates the extraction of information about other 
people, their interests and areas of expertise, by searching and replaying project histories. 
These arc activities associated with pull. This system is asynchronous m nature, but we 
are familiar with similar synchronous communications as we casually observe one 
another in a shared physical workspace (Rosenberg, 2000), for example.

In a weblog, we have still another combination of push and pull. The authors of 
weblog posts may know who is likely to read it but they cannot be sure and so the 
communication is not directed to the same degree as norma! speech. Similarly, unless 
alerting technology is in place, the authors may not know when a reader has picked up on 
some point of interest in their post and followed up on it, perhaps in their own weblog. 
This can give rise to 'distributed conversations’ that may be ‘scattered between many' 
weblogs' (Efimova, 2004). In this ease (Figure 2(d)), the actor and the observer must 
both take part. thi> style of communication requires both push and put! and so there is an 
uncertain link between the actor and observer. Increasingly nowadays, as Efimova and 
fielder point out (Efimova, 2004), the 'pull' is facilitated by a news aggregator: software 
that collects posts from a number of favourite weblogs and presents them to the user in 
some compact form. Typically such systems can be configured to show just new posts 
and so provide timely alerting, but the interaction, as well as possibly being distributed 
over multiple font, is still asynchronous.

hi light of the users' comments on the WISA system, we can see that one of the 
facilities that should be included in future versions is support for direct communication: 
the ability for users' to deliberately push information to one another. This is illustrated by 
the inclusion of the arrow at the top right of Figure 2(e). By making available a collection 
of such messages, in the same way as projects are made available, users may later pull 
information about communicative acts from the system: hence the arrow at top left. 
Additionally, users requested that the system should alert them, on returning to it, to 
recent changes made by other users. Thus, we need to include the arrow at bottom right 
of Figure 2(e) to demonstrate the system actively pushing this in formation about what, in 
many cases, would be communicative movements: actions that, while communicative, 
were not made with the intention of communicating.

It is dear that WISA was a constraining environment for its users: it did not provide 
all the functionality they required and this was known to be the case from the start. 
Our analysis of the evaluation, and above of WISA in comparison to other 
communications systems, has led us to a list of features that should be included in future 
systems for the support of remote creative collaboration such as WISA. By incorporating 
facilities as described above in support of both synchronous and asynchronous 
communication, future systems could provide effective support for the multimodal 
communications that are so important within distributed creative communities.

6 Conclusion

The work described here has raised issues about how to control access to collections of 
information contained within WISA so that they can at once be publicly available to 
others within an organisation or community and at the same time be sufficiently private 
that users will not fed inhibited in their use of the system. Nevertheless, we see a clear 
indication that systems such as WISA, which allow access to collections of information 
made by others, can facilitate the sharing of tacit knowledge, in turn, we identify this as
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an important aspect of establishing common ground and forming working relationships 
as part of the process of building creative communities and supporting creative 
collaboration.

Our analysis of the results of the evaluation, and our reflection upon WISA in 
comparison with other communications systems have led us to formulate a tange of new 
features that should be added to future systems to make them still more effective in 
supporting multimodal communications within distributed creative communities.
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Abstract
In the work described here we are concerned with support for creative knowledge w orkers. Our research deals with 
how computer systems can he used to assist in the formation of /he close collaborative relationships that are 
common in this work domain. Here we describe the background behind our interest in impression formation as well 
as how and why we haw applied the repertory grid technique in this research. The results of a series of interviews 
are reviewed and m comment on the effectiveness of the method used.
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Repertory grid; impression formation, design, creativity support tools

INTRODUCTION
We are interested here in the development of support tools for collaboration in the course of creative work, 
specifically design. We are particularly interested in how designers find suitable people to work with and how 
collaborative relationships initially form. When we visit a person's office we are presented with a whole host of 
information about them: certificates on the w all, family photographs perhaps, their collection of books, the way that 
they are dressed, the general impression of tidiness or otherwise and so on. This information is available to 
supplement the words that the person speaks in our assessment of what they are like, what they are interested in, 
w hat they know about, how busy they are and what they are doing right now for example. Of course, w hen we meet’ 
the person using some remote communications tool, this son of peripheral information is often absent Our interest is 
in how we might go about sharing some of this information with potential remote collaborators and what issues 
might arise. To litis end. we have conducted a set of interviews using the repertory grid technique which will be 
described in more detail below Essentially, the interviews involved the subjects looking at a large-scale photograph 
of a person’s workplace and talking about what they thought the person might be like and w hat their situation might 
be. (For reasons of confidentiality, the image used in the interviews will not be shown in this paper). Our aim in this 
investigation was to start to understand what inferences the subjects drew about the person from elements in the 
image

BACKGROUND

The Task Domain

In the work described here, we are interested in providing support for people engaged in creative work, specifically 
design. Design, in this instance, is characterized by the need to find solutions to ill-structured problems: Restrepo and 
Christiaans suggest that design problems as well as not being subject to systematization, are characteristically 
incomplete and vague (Restrepo & Christiaans 2003). A problem can be considered well-structured when three 
things about it are known: the starting condition, the desired goal state and the means to get from one to the other 
Kioel 1992; Goel 1995). In an ill-structured problem, on the other hand, one or more of these elements is missing 
and this is typical of creative work in general, and of design in particular. It has been noted that it is often the case 
that a designer must spend a considerable portion of their time in merely defining the problem to be solved before 
they can begin to work on the solution itself (Lawson 1990). Schbn (1983) describes this activity as problem setting: 
"the process by which we define the decision to be made, the ends to be achieved, the means which may be chosen” 
and he makes a distinction between this and problem solving.

A typical problem of the ill-structured type we are concerned w ith here might be staled as "make it safer for children 
to cross the road". In this case, the starting condition is not known: it is not clear which children we arc dealing with
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and what they arc like, which road and what the specific issues are that make crossing unsafe at present, in addition 
to this, it is not clear under what circumstances the problem could be considered to be solved: should the children be 
able to cross this road in perfect safety or should they be able to get to their destination w ithout going near the road at 
ail? in addition to this, m order to begin to work on this problem, we would need to clarify what sorts of solutions 
would be appropriate: a patrolled crossing, a programme of education in schools, or a bridge for example. Each of 
these would require a very different approach to the problem aid the exercising of different skills.

it would not be correct to sav that a well-structured problem is necessarily easier to solve than an ill-structured one. 
indeed, many extremely difficult problems could be described as well structured It is the difference in the approach 
that is required that sets apart the problems we are concerned with here. Instead of making some plan of the work to 
be done, and the sub-problems to be tackled, it is often necessary to adopt a much more exploratory style, feeling the 
way towards an understanding of the issues at stake. This is typified, in the world of design, by sketching activities 
(Cioel 1995). The designer's sketch serves not just as a tool for communication with other people, but also as a way 
for the designer, in a sense, to communicate with him or herself. In one passage, Schott (1992) says of this sort of
activity: "A designer sees, moves and sees again. Working in some visual medium ........the designer sees what is
'there' in some representation of a site, draws in relation to it, and sees what he/she has drawn, thereby informing 
further drawing." The designer, then, is using the sketch as a tool to explore the problem space. The sketch here is 
acting as a sort of model: a way of gaining increased understanding by means of'what-if style investigations.

Design nearly always involves creative thinking- that is the generation of ideas or artefacts that are both new and of 
value (Boden 1990). While designers may work on projects that follow a familiar theme, there is normally a 
significant element of novelty which gives rise to a need to research new domains and, very often, to seek assistance 
from experts Indeed, it is increasingly the case that a person working alone cannot solve all the problems associated 
with today's complex design projects (Ancona & Caldwell 1990) and often the most successful creative work is done 
by groups rather titan by individuals working alone.

Candy and Edmonds have studied creative collaborations between artists and technologists working together in the 
development of digital artworks (Candy & Edmonds 2002: Edmonds et at, 2005). They have identified three styles 
of such collaboration (Mamykina, Candy & Edmonds 2002). Firstly the work may be driven by the artist with the 
technologist acting as the willing assistant. Alternatively, the full partnership model may' be adopted, with the two 
roles being largely equal The third relationship involves partnership but with the artist retaining control. Of course, 
such relationships often change overtime as the task demands Edmonds et at (2003) describe a particular instance 
thus: "The artist was content to leave much of the innovation and development of the system to the technologist, 
whilst retaining overall control of the artistic process. Whenever the work appeared to move away front his chosen 
objectives, he firmly took control and redirected the effort." Additional important factors in the success of such 
relationships, as Mamykina et at describe, are the development of a shared language and the opportunity for free and 
open communication, for example. John-Steiner (2000) also points to different styles of collaborative relationship 
having an effect on the work outcome, presenting four categories of collaboration, with the family relationship being 
die closest oI these and also hav ing the most dramatic creative outcomes.

It is often necessary, then, in this sort of work to find someone to work with and as the preceding paragraph has 
indicated, il is not just the practical skill of the collaborator that is important. In addition, they must be willing to 
form partnerships of various sorts, able to communicate freely and many other things besides. There is a requirement 
for considerable commitment to such projects and enthusiasm, as well as a sympathy towards the ends of the project, 
is also important. Our concern its the work described here is in how we can use computer tools to help us identify and 
locate potential collaborators, ’sizing them up' in a way in terms of their knowledge as well as their disposition 
towards becoming involved- This spans both the training and experience of the potential collaborator and their 
present situation: are they likely to be too busy to help for example?

t he Medium

Our concern is with tools to support this sizing up process m order to maximise the potential for finding people. We 
are interested in using the Internet for this task as a global access medium and this offers particular challenges as 
well as opportunities.

Very often we only discover interests that we share with others by accident. When we introduce ourselves formally, 
we typically only describe a limited set of our interests, for example only those related to our current work if the 
introduction is til a work context. There are many other things that we could say about ourselves and our interests, 
but we choose not to do so because these things do not seem to be relevant. This information or knowledge that we
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might tell the other people is not always truly tacit in the Polanyian (Polanyi 1966) sense because, although it 
remains unspoken, often we could articulate the inhumation hut just choose, or just happen, not to. The tacit 
knowledge that Polanyi described, on the other hand, could nor possibly be articulated and ts often associated with 
know-how' or with physical skills such as riding a bicycle or. as one particularly apt example has it. recognizing the 
smell of cinnamon (Stenmark 1999). In this paper we shall describe the knowledge that could he articulated, if it only 
occurred to us to do so at the right time, as 'implicit knowledge' and next we will consider how such knowledge 
comes to be shared at all and how Internet technologies can l>e applied.

Schuiz (1967) makes a distinction between what he calls a communicative act, which is an instance of one person 
deliberately sending a message to another, by speaking for example, and a communicative movement, which is some 
act or action that, while it is informative to the observer, was not made with the deliberate intention to communicate. 
Similarly. Goffinan (1959) talks of expressions that people ’give' deliberately and those that they 'give off without 
conscious intent. Knowledge is made explicit, and deliberately shared between people, by means of communicative 
acts. When we meet face to face, we write, speak and gesture to one another in order to explicitly transfer messages 
and using common Internet-based technologies such as email, internet telephony and videoconferencing we can do 
all these things too. Where such mediated technologies tend to become less useful is in the exchange of 
communicative movements and we link these closely to the exchange of implicit knowledge.

flourish and Belotti (1992) lias pointed out that, in an open plan office, the ability to quickly scan another's computer 
screen to see what they are doing is important in team working. Similarly. Rosenberg (2000) suggests that, m a team 
setting, the ability to ’overhear’ one another without necessarily having to be in direct communication allows people 
to jump in and take part in a conversation at the appropriate time. In hot!) cases, it is the ability to catch another’s 
communicative movement: to see the state of their computer display or to overhear a snippet of conversation that 
allows the sharing of new. unexpected, information. In this case, the computer screen might indteate that the person 
was busy, or that they were engaged in a particular task that might or might not be of interest to the observer. 
Similarly, by overhearing, one might discover that a colleague was trying to find out about a subject that one knew 
something about.

By presenting ourselves to others, in one way or another, we provide them with the opportunity to find aspects of 
interest to them; we allow them to ’pull’ information rather than forcing them to rely upon us happening to push’ the 
right information to them at the right time. Information that we email to another person, for example, is nearly all 
’push’; there is little opportunity for the receiver to uncover something unexpected because writing an email is a 
communicative act and, beyond the words or phrasing that we choose to use. email does not support the transmission 
of communicative movements. At the other extreme, one might say that often a designer's sketch contains, for the 
uninformed observer, more communicative movements than communicative acts. Looking at Figure 1. which is an 
example of a typical designer's sketch, although it may not be obvious what the designer was working on. we can 
nevertheless tell quite a lot about what they were thinking and doing. It would seem, for example, that the work was 
done at some speed; perhaps the person was excited or enthusiastic about what they were doing. Also, the sketch 
seems to be largely unplanned at the start: it is not neatly laid out and there are some crossings out and areas where 
the designer seems to have changed their mind or where something unexpected has emerged in the drawing. The 
drawing, then, contains additional information to that which was put there deliberately and this information is 
available to the observer. As has been pointed out above, the designer may also act as the observer of their own 
sketch, discovering new information there. In tile same way that a person's body language or the pile of papers on 
their desk ought indicate busyness, the sketch gives us a clue as to the designer’s state of mmd and what they were 
doing. An important difference, of course, is that the sketch is historic information, it is a record of what the person 
was doing, captured and available for later study. This knowledge is largely implicit, in our sense, in that the 
designer could possibly have included a written commentary widi their sketch but in this case they did not do so.
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figure I: A designer’s sketch

in the exchange of implicit knowledge, it seems that informal chatty or gossipy communication is useful. Direct, 
deliberate or formal communication, of course, is suitable for the exchange of information that we have chosen to 
make explicit. As lias been pointed out. we learn about one another when there is opportunity for informal, casual 
interaction: i Kraut. fgido A (laleghei 1990) "|m)ost often, naturally occurring, informal contact and communication 
provide the opportunity for potential collaborators to learn about each other, and also serve as the framework within 
w hich collaborative tasks are accomplished.” When we meet together using, for example, videoconferencing systems 
typically the atmosphere is more formal, time is often limited and the opportunity for such casual interaction is 
reduced. As fgido et al (1990) note, the ieduced opportunity for casual chat outside the formal meeting place made 
videoconferencing unpopular w ith those they studied.

This work. then, is about the study of informal, unintentional interaction and how we can facilitate this using the 
Internet.

METHODOLOGY
Personal construct psychology (Butt & Burr 2004: Kelly 1955) is concerned with the ways in which people 
understand the world around them. This is not a simple matter of perception of stumuli, although of course dial is 
very relevant. Personal construct psychology, instead, deals with the meanings that we ascribe to artifacts and events 
or the inferences we draw from them. Understanding a person's constructs relating to a particular subject can give 
insights into the ways in which they behave This approach to psychology, developed by Kelly in 1955 is in contrast 
to the behaviourist approach of others who view the person as being 'driven' to behave in particular ways in response 
to particular stimuli. That approach leads to the view of the person as a son of machine-like entity. Taking this v iew, 
one might expect, with sufficiently close examination, to find some physical or otherwise innate basis for a person's 
character Kelly, on the other hand, adopts more of a constructivist approach- something much closer to the nurture' 
end of the nature versus nurture debate ( Burr (995).

Kelly describes the principle of constructive alternativism which suggests that there are any number of ways of 
construing the world and interpreting what we see. The way that an individual interprets err construes some thing or 
some situation will depend on the culture in which they live and their past experiences as well as their current
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situation and this raises some issues with regard to the measurement of impression formation. The issue raised is that 
this implies it is not possible to assess whether someone has formed the ‘correct’ impression because who is to sav 
what is correct?

As Walther (1993) points out. impression formation has historically been measured by means of recognition or 
attribution. That is. the interviewee is asked to match in some way a person with the impression they have formed 
previously in response to some information. This is a measure of the 'accuracy' of the impression but it is done by 
measurement of the compatibility between one impression and another impression prompted by some different 
stimulus. Walther himself instead studied how impressions strengthened over time and compared face-to-face 
subjects w ith subjects working remotely In his study, the accuracy of the impression was less important and he 
concentrated instead on the change in impression. In the work described here, we are interested in understanding 
what prompts the formation of impressions and less interested in the actual impressions formed. For this reason, this 
series of interviews did not set out to uncover the one ’truth' about the person of whom the impression was formed. It 
was not the aim of the investigation to find out which interviewee formed the 'best' or most accurate impression, 
because there could be no truly objective way of deciding which impression was best'. In fact, one might argue that 
the word 'best' has no place here Trying to say that one or other of them was better’ in some sense would be 
imposing the interview er’s set of constructs on the data Instead, the rationale behind this set of interviews was really 
to try to get some picture of the types of impression that were formed and how they came about. The aim was to 
form an understanding of which classes of elements in the photographic image, if any. could be related to which sons 
of impression about the person.

METHOD
The repertory grid technique which is well described in (Jankowicz 2004) is often used in assessing how people 
construe the world around them. Most broadly it is a way for an interviewer to carry out a structured interview 
without imposing their own views on the subject. Essentially, it aims to elicit from a subject a number of constructs 
about a set of elements. The constructs are typically expressed as polar scales. If the elements were, for example, 
places to go on holiday some typical constructs might be: has good weather - weather not very good, near the beach 

inland, mountainous flat, cheap to eat out - expensive to eat out. lots of interesting things to do - not very many 
things to do

The subject is usually asked to rank the elements (which would be the holiday destinations in this example) on each 
scale Typically 5 or 7 point scales arc used, and a 1 indicates that the element belongs (in the subject's mind) at the 
left hand end of the scale whereas a 5 (or 7) indicates that it falls at the right hand end.

Butt and Burr (2004) point out that The meaning of any construct is defined in terms of its relationship with others" 
and it is the analysis of relationships between constructs and between elements that is a key part of the technique. In 
the example above, if the destinations that were ranked as 'near the beach' were also ranked towards the 'interesting1 
end of the 'lots of interesting things to do' scale, then one might start to make inferences about what the person's 
interests were.

In order to make analysis easy, the subject's ratings of the elements are usually presented in the fonn of a grid. Here, 
the elements are given one column each and the constructs one row- each and they are typically arranged, after 
analysis, so that similarly ranked elements lie close together as do similar constructs. This is done using a process 
known as cluster analysis (Jankowicz 2004). Here, for every possible pair of constructs (1 and 2, 1 and 3. 1 and 4 
etc.), the absolute difference in rating value for each element is calculated, these are added together to generate a sum 
of the differences for this construct pair. Ibis sum of the differences is divided by the maximum possible difference 
imagining that for the first construct each element had been given a 1 and for the second each had been given a 5. 
therefore giving a maximum possible difference of 4 x (number of elements). By multiplying by 100 we can arrive at 
a percentage difference, subtracting from 100 gives a percentage similarity, which is the number commonly used. In 
the same way. percentage similarities for element pairs can be calculated and they can be grouped too. This allows us 
to identify which elements are alike, in terms of how they contribute to each construct, as well which constructs are 
alike.

One way of arriving at a list of constructs is known as triadic elicitation. In this method, a set of elements are either 
chosen by the subject or provided by the interviewer. In order to arrive at a construct, three elements are chosen at 
random and presented to the subject. The subject is ihen asked to think of a way in which two of the elements are 
alike but different from the third. For example, Sydney and Nice are near the beach but London is inland. All the
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other elements would then he rated on this scale with 1 representing ’near the beach’ and 5 representing 'inland'. As 
successive triads are presented to the subject, it may emerge that the elements are ranked alike for different 
constructs and in these cases it may be necessary to explore the matter in more detail in order to draw out the way 
that the subject is thinking. Were many of the elements ranked alike for ’near the beach - inland' and ’lots of 
interesting tilings to do - not very many things to do', for example, it might be useful to ask the subject to try to think 
of another destination that was neat the beach but that had not very many interesting things to do. Their answer to 
this question might then shed light on what it vs about other beach locations that they find interesting.

Practical Work

The first stage of die investigation was the preparation of the source material. This consisted of a large-scale 
photograph of a person's desk at their workplace. In this case several images were taken and joined together to make 
a single high-resolution file that could be printed out at a size of approximately 1,2m x 0.8m. This image was shown 
in turn to some fifteen interview subjects. The interview s consisted of two phases: in the first phase the elements 
were identified and in the second phase the triadic elicitation process was used to elicit the interviewee's constructs 
about those elements.

At the start of the interview the subjects were told what its purpose was to be and the process was also described to 
them In the first stage, the subject was presented with the large-scale image of the person's workplace. It was made 
clear to each subject that the interviewer was neither the ow ner of the workplace nor were they personally acquainted 
with the owner beyond having met them for the purpose of taking the photograph. The subjects were informed that 
the interview was aimed at finding out what information about the person could be gleaned from study of their 
workplace via the photograph

T he first phase of the interview involved asking the subject to pick out from the photograph ativ interesting objects, 
groups of objects or overall impressions that struck them as telling them something about the owner of the 
workplace Typically eight or nine elements were chosen As the subject chose each element in the picture, this was 
marked with adhesive tape so that it could be readily identified later in the discussion. During the subsequent 
interview, the subject was occasionally asked to look again at the objects they had chosen. This was to ensure that 
they were thinking of those specific objects in the photograph and not just of general classes of objects.

The interviews were conducted using the Rep IV (Gaines & Shaw 2005) computer program which is designed for 
repertory grid interv iewing. Using this software, it was possible to enter the list of elements as the subject identified 
them. The triadic elicitation phase of the interviews were also done using the software to select sets of three elements 
at random front the list. The subject was then asked to think of a way, in terms of w hat the elements told them about 
the owner of the workplace, in which two of the elements were alike and different from the third. A typical answer 
might be that 'the biscuits tell me something about what the person is doing just at the moment but the spray adhesive 
and the recorded CDs tell me about what they usuailv do'

DISCUSSION OF RESULTS
Here we will present an overview of our findings.

Over the course of the fifteen interviews, it became dear that there were' a few elements in the image that were 
consistently chosen by the subjects. A large area of the image was taken up by a bookshelf and the books as a group, 
as well as one or two subject-specific sections were often selected. A few interviewees selected individual books 
front the collection, and these people generally had prior knowledge of those particular books. In addition there were 
also a number of collections of objects, a collection of ornamental 'snow domes’ for example and some postcards on 
the wall that were often picked.

In accordance with Kelly's principle of constructive altcrnativism, different interviewees did indeed construe what 
they saw in different ways, although there was some consistency in the constructs themselves. Tire arrangements of 
objects on the desk, and the ordering of books on the shelf, consistently gave rise to comments about whether or not 
the person was organised or tidv in then habits. Some subjects, though, thought that the arrangement was untidy, 
highlighting the 'messiness’ or ’clutter’ while others picked out the 'neatish impression' or die 'fairly organised 
bookshelf.

The collection of snow domes was often associated with impressions about where the person had travelled to as were 
a number of other ornaments in the picture and the postcards. The book collection, which was described by one
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interviewee as 'focused' generally gave rise to impressions about what the person did for a living as did a number of 
items such as spray adhesive and a collection of CDs. The book collection, which was often described as extensive or 
large, also gave rise to impressions about the person’s age; 'it takes a long time to collect so many books' being a 
typical comment. Other elements that were often related to the age of the person were a set of dolls from a popular 
television programme.

The constructs from all die interviews were grouped into categories by a process known as bootstrapping (Jankowicz 
2004). Mere, all of the constructs from all of the interviews were taken one by one. In each ease where a suitable 
category had already been created for the construct, it was assigned to that category. 1 f there w as nothing appropriate, 
a new category was created and at that time previously-created categories and previously-assigned constructs were 
reviewed to see if reassignment would now be appropriate. Using this system, eight categories of constructs were 
created as follows:

• to do with sense of humour.

• to do with personal interests,

• to do with personality.

• to do with the person's personal habits.

• to do with the person's current situation (what they are doing today).

• to do with the person's past, high points or memorable events.

• to do with what the person does tor a living.

• to do with the person's personal situation, their sew. age and so on

Reviewing the assignment of constructs to categories, it w as possible to see which interview subjects had come up 
with constructs that felt into each category. This information is represented below in figure 2. Here, the 
interviewees hav e been given one column each and the different sections in the column represent the number of 
constructs that they came up with in each category In this representation, the interviewee columns have been ordered 
so as to bring similar ones together. We can see, for example, that subject'm' concentrated mainly on the personal 
interests of the desk owner seven of the constructs that they arrived at were to do with personal interests and only 
one related to the person's professional It e. Subject 'o' on the other hand, shows a much greater spread in the range 
ot constructs that they arrived at We can see that interviewees 'n' 'o' and T have responded m a similar way. having a 
similar mix ot types of constructs. It is important to note that we are not looking here at the exact nature of the 
constructs, merely the subject area that tlSicy relate to Subjects V and T may have had very different views about 
what the person was like, but they were berth concerned with the same mix of subject areas
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SCI- humour 
BC 4- haitits 
SC 7- profession

BC 2- interests (personal)
BC S- current situation
OC8- situation- income, was, sex etc

SC 3- personality 
DC 6- past, travel..

I 4

Figure 2 Subjects'construct groupings

What is striking about this analysis is that there is variation in the impression that the interviewees formed, and the 
constructs that the photograph data brought to mind, even though the data in the photograph was the same in each 
case. This scents to indicate that this series of inters iews. rather than just revealing new information about the person 
whose desk was photographed, has told us more about the interviewees This was an unexpected result. We have 
already an indication as to the types ol impressions that they have formed, and the sorts of areas that they 
concentrated on. F'urthcr analysis of the data will be required to uncover more information about which classes of 
elements were most commonly associated with which category of impression although we can already see that some 
elements are more important than others in certain categories.

Barthes (1980) suggests that a photographic image can have for the observer what he calls a ‘punefum* which he 
describes as "that accident which pricks me (but also bruises me. is poignant to me)1'. Not all photographic images 
have such a punctum, and it is not necessarily the same for everyone, but where there is one. something jumps out at 
the viewer. The viewer can quickly scan an image, skipping over the parts that are not of interest and stopping to 
study only those aspects that grip them in some way. In this investigation we have seen that people did indeed pick 
out different elements, some concentrating in detail on the hook collection for example, and others just seeing it as a 
whole. Overall, this investigation has given us some insight into which elements in the image were important to each 
subject and what impressions they prompted. The repertory grid technique was found to be effective as a way of 
structuring the interviews. In addition, we have seen thar presenting photograph data about a person's workplace can 
give rise to strong impressions not just about what they do for a living but also about their personal interests, sense of 
humour and many other aspects besides: information that they might not think to deliberately share when introducing 
themselves using mediated communications technology.

CONCLUSION
In this paper, we have described how impression formation is an important paid of creative design work, specifically 
in the formation of the close working relationships that are often required. We have discussed repertory grid and 
described how we applied this technique to our analysis of impression formation In addition we have presented an 
overview of the results of the interv iews that were carried out. We can already spot patterns in the data and in further 
work we will he applying our new knowledge in the further development of our prototype system (described in 
(Weakley & Edmonds 2004)) for sharing implicit knowledge between remotely-located people. One unexpected
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outcome was that the interviews, rather titan just teiJmg us about the person whose desk was photographed, in 
addition revealed information about the interviewees themselves.

We found the interview technique that we used to be effective in getting an insight into the sorts of impressions that 
people form from photograph data and we have seen that such data can be useful in sharing implicit knowledge.
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