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Abstract 

Abstract 

The aim of this thesis is to improve communication between design researchers and in 

particular to develop and formulate a theoretical communication and information model 
that will enable more efficient and effective communication of design research results 
between design researchers. Although research in recent decades has indicated the 
importance of communication of design research knowledge, it would seem that there is 

still room for improvement. This research therefore employs a Soft Systems 
Methodology (SSM) in order to formulate a root definition and to develop a conceptual 
model concerning the communication of design research results. Input from design 

researchers was obtained via a questionnaire and used to compare this conceptual 
model to the perceived real world in order to identify feasible changes in the real world. 
These findings along with a literature review led to the development and formulation of 

a theoretical communication and information model to enable design research results to 
be more efficiently and effectively communicated between design researchers. Together 

with Human Computer Interaction considerations, a specification framework was then 
formulated. Structured interviews regarding this framework with five experts from 

within the design research field then lead to the development of an experimental on-line 

working prototype which could then be used as a tool to test the theoretical 

communication and information model. This formed the basis of an evaluation study to 

assess the efficacy of the real world working prototype. However it was primarily aimed 

at assessing the validity of the proposed theoretical communication and information 

model in terms of its efficiency and effectiveness. The evaluation exercises related to 

the efficacy of the prototype involved one-to-one evaluation reviews with five experts in 

the area of content design and technical matters, user group based evaluations with 
fifteen end-users and a comparison of features with other similar systems to ensure that 

the prototype was a unique, accurate and functional manifestation of the proposed 

theoretical model. Based on this prototype, one-to-one evaluation reviews with five 

experts in the area of design research issues were then employed to assess the validity 

of the theoretical model in terms of its effectiveness and efficiency. These results 
indicated that the prototype and thus the model represented an improvement in the way 
design research results are communicated between design researchers. Finally, the 

transferability of the proposed theoretical should be emphasised. Although this model 
has been formulated for improving the communication within the design research 

community the model is a generic theoretical communication model which could 

equally be applied or adapted to other disciplines. 
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Chapter 1: Introduction 

Chapter 1: Introduction 

This thesis is concerned with the aim of improving communication within design 

research disciplines, and specifically, with how design research results can more 
effectively and efficiently be communicated between design researchers. This chapter 
presents an overview of the research work conducted, and also a chapter-by-chapter 
introduction as a guide to the structure of the thesis. 

In general, research is "understood as the process whereby new knowledge is 

generated" (Newbury, 1996, p. 8). In relation to good practice for research enquiry, 
Archer (1995, p. 10) refers to the post - Popperian paradigm that is adopted in science 
research: the research enquiry must be recorded and its findings published so as to be 

exposed to critical appraisal and to be checkable by later observers and other 
investigators. On this basis, "the scientific knowledge growth lies on the basis of the 

evidence currently available" since, "far from being conclusively proven, scientific 
knowledge is much more like a report on progress so far, which future investigators will 

accept, modify or contradict" (Wenham's, 1998, p. 63). 

However as recently as 1995 it has been claimed that "design research lacks evidence" 
(Cooper, 1995, p. 14). It has also been argued that design is still characterised as "a 

relatively new endeavour" (Allison, 1992). This is a concern that is supported by 

numerous others involved in design research (Korvenmaa and James, 1993, p. 23, 

Walker and Dagger, 1995, p. 2, Owen, 1998, p. 9). Demonstrating design research 
immaturity, Allison referred back to the Polytechnic and College Funding Council 
(PCFC) report in which "research in the PCFC sector, (1990) shows that the volume of 

research in art and design was the lowest of all the nine programme areas in the sector". 
On this basis, Allison in 1991 argued: "if the PCFC picture of research was inaccurate, 

then it would seem that researchers in the field need to be more communicative about 
their work". 

More recently the Research Assessment Exercise has pointed out that "across the UK as 

a whole, research quality in general, as measured by their rating system, has improved 
dramatically over the last decade" (RAE, 2001). An examination of the RAE outcomes 
carried out by the author, which involved a comparison of the number of top rating 
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scores achieved in RAE 92, RAE 96 and RAE 2001 indicates that the Art and Design 
Unit of Assessment (UoA) is positioned at the bottom end of the list (See Appendix 
VIII). However, further examination in terms of the volume of design research output 
clearly demonstrates an improvement in the Art and Design UoA having been placed 
23rd out of 72 in RAE 92,22nd out of 69 in RAE 1996 and 18th out of 69 in the most 
recent RAE 2001. The results indicate that there has been a steady increase in terms of 
the quantity of art and design research output. Findings from this examination also 
indicate that increased funding has come into the Art and Design sector for research, in 

many cases for the first time. Added to this has been the wider range of the design 

research key areas involved in the most recent RAE compared to the previous RAE's 

resulting in a growth in the number of researchers. All these factors, growth in research 
output and the number of researchers, increases in research funding and the breadth, 
depth and complexity of the design research activity itself have generated a need to 
improve the ways in which this research is communicated. 

Communication within research in general and design research in particular has been 

the focus of much research. In particular, Meadows (1974, p. 91) in relation to 

scientific research argued that "communication in one form or another usually takes up 
a significant fraction of a scientist's working life". Also Pechura and Martin (1991, p. 
84) wrote: "the scientific enterprise is composed of people who generate ideas, design 

ways to test those ideas, collect data, and communicate the ideas and data in a variety of 
ways. The communication of ideas and results is as important to the growth of 
knowledge as the data themselves". On this basis, Wulf (1989) coined the metaphoric 
phrase 'collaboratory' in order to represent new modes of communication, cooperation 
and collaboration ('c-cubed') that would improve the efficiency and effectiveness of the 

scientific enterprise. Wulf (1993) also wrote that "a collaboratory represented a centre 
without walls, in which the nation's (referring to the United States of America) 

researchers can perform their research without regard to physical location - interacting 

with colleagues, accessing instrumentation, sharing data and computional resources, 
and accessing information in digital libraries". 

Within the design research discipline, Alexander in 1964 argued that "enabling 

communication, enabling the processing of information, formulating methods and 
models, and capturing knowledge" are some of the problems within the field. Some 

years later, communication is still recognised as an important issue within the design 

research since, "knowledge and information are useless if they are never communicated, 
transferred or applied" (Young, 1989, p. 320). Within this context, the need for 
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available and accessible design work has been identified by Parnas and Clements 
(1986). Sonnenwald (1996, p. 279) also states that "an important aspect of knowledge 

exploration is communication". This concern with the design research endeavour is also 
highlighted by Allison, (1993, p. 6) Archer, (1995, p. 6) Cooper, (1995, p. 17) Press, 
(1995, p. 38) Bessis and Robertson (1995), and Newbury (1996, p. 9) since, they argue 
that design research should be "communicable" and its outcomes "be accessible" and 
"transferable" to others. 

Current discussions within the design research discipline, therefore recognise the need 
for the communication of design research results. In particular, Friedman (1997) points 

out that: "the fact that design is young poses challenges to the development of a rich 
theoretical framework. In order to develop this framework, a community of researchers 

must identify themselves and enter into dialogue". Vakkari (1996, p. 169) in relation to 

the development of this professional research community argued: "discussion about the 

scope and content of a young field of research helps to form the identity of its scientific 

community". 

In addressing this need, current developments in information and communication 
technologies must be examined as they have revolutionised the way people 
communicate. Marchionini (1995, p. 162) pointed out that "as more information 
becomes available in electronic form, more systems are developed to support electronic 
information seeking". These developments of electronic environments have also 
influenced "the information process, involving changes in the volume of information 

available, remote access, transfer speed and behavioural action of users" (Marchionini, 
1995, p. 162) and therefore, "there is a need for research on search systems" (p. 188). 

However, the failure of information systems development methodologies to deliver 

what is required (Lucas, 1975, Galliers, 1987 and Mingers, 1995, p. 19) and the novelty 
of the current communication and information technologies (Committee of Scottish 
Universities Principals, 1992) form the need for further research. 

This is the basis for this research which explores all the problems mentioned above. In 

order to do this, the following five step methodology is proposed which aims to develop 

a theoretical communication and information model, as a basis for a system, in which 
design research results can more effectively and efficiently communicated between its 

peers: 
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stage 1 To review the background area of Information Systems Development 

Methodologies (ISDMs), including Soft Systems Methodology (SSM) in order 
to identify methodological approaches potentially applicable to support the 

achievement of the aim of this research study 

stage 2 To explore and understand the nature of the problem by using SSM, i. e.. to 
draw a rich picture, examine the interventions, the cultural and political aspects 

of the problem situation, identify relevant conceptual systems and describe a 

root definition in relation to communicating design research results, as well as, 
the identification and formulation of a conceptual model. 
The need for a questionnaire as the primary research tool suitable for further 

understanding within the area of the investigation is identified 

stage 3 To acquire respondents input through the questionnaire which will be used to 

establish how design research knowledge is currently communicated, as well as 
to identify what methods, systems and networks for communication are 
currently employed or needed. These results along with literature review will 
be used to make a comparison of the conceptual model identified in stage 2 

against the perceived real world and to suggest feasible changes in the form of 

a new rich picture and a refined version of a root definition. These findings 

along with the literature review and the conceptual model are used to propose 

a new theoretical communication and information model concerned with how 

design research results can be more effectively efficiently communicated 
between its peers 

stage 4 To further analyse the questionnaire along with stages 2 and 3 findings and 
Human Computer Interaction (HCI) literature based considerations in order 
to produce a specification framework. Structured interviews will be performed 
to evaluate the initial specification framework prior to the formulation of the 

prototype which will stand as the manifestation of the proposed theoretical 

communication and information model which will be tested in stage 5 to 
determine the model's validity 

stage 5 To perform evaluation studies employing Formative and Summative exercises 
in order to test the working prototype, and thereby, the validity of the proposed 
theoretical communication and information model in terms of its effectiveness 
and efficiency 

It is suggested that the proposed theoretical communication and information model 

resulting from the above proposed five step methodology could provide a more effective 
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and efficient means of communicating design research results amongst design 

researchers. 

This SSM approach was evaluated through an empirical study in order to assess the 

validity of such a theoretical model. To do this, the proposed theoretical communication 
and information model which was based on the integration of literature review with 
primary research was used to formulate a specification framework. Structured 
interviews regarding this framework with five experts from within the design research 
field then led to the development of an experimental working prototype which was 
evaluated as to its efficacy (does the means work? ) both at intervals during the 
development and at the conclusion. This formative evaluation was employed to assess 
the usability and the functionality of the prototype in terms of supporting the primary 
task and ensure its working order. These evaluation strategies were informed by Kerr 

and Hiltz (1982, p. 162), Dix, Finlay, Abowd and Beale (1993, p. 375), Shneiderman 
(1992, p. 478), Wilcox (1994, p. 18), and, Newman and Lamming (1995, p. 190). They 
included: 

" one-to-one expert evaluation review with five participants in content, design and technical matters 

" user group based evaluation with fifteen prospective end-users to assess the efficiency 

of the prototype in a user environment 
"a comparison of features with other similar systems to ensure that the prototype is an 

accurate manifestation of the the proposed theoretical model 

Subsequent to the final revisions of the prototype design, the primary evaluation 
exercise in the form of a summative evaluation was undertaken in order to assess the 
effectiveness and efficiency, as well as, to assess the validity of the underlying thinking 

of the proposed theoretical model. Summative evaluation was conducted using Kerr and 
Hiltz (1982, p. 162), Dix, Finlay, Abowd and Beale (1993, p. 375), and, Newman and 
Lamming (1995, p. 190) evaluation strategies. This evaluation method included: 

" one-to-one evaluation reviews with five experts in design research issues employed to 

assess the validity of the theoretical model in terms of its effectiveness and efficiency 

The results from this summative evaluation indicate improvements in terms of 

communicating design research results between design researchers. Thus, the proposed 
theoretical model may indeed provide an improvement to the communication of design 

research results. These are further discussed, presented and documented throughout 
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Chapter 6. Although these results are of interest in their own right, suggestions for 
further research and recommendations are documented in the final chapter of this thesis 
(Chapter 7). 

The whole thesis consists of seven chapters and eight appendices and the following 

paragraphs provide a chapter by chapter guide to the structure of the thesis. 

Chapter 2 presents a review of the literature and examines existing research within the 

undertaken subject area. It starts with definitions of the terms design, research and 
communication. In addition to this, the meaning of information and media within the 

context of the communication process is described in a way that demonstrates how 

these qualities are required for the act of communication. It also presents new media as 
an enhanced method for successful information transfer based on cutting edge 
Information Technology. The issue of communication within the design research is then 
explored. Within this context, the chapter presents the needs and benefits of 
communicating design research between design researchers and in particular it 
identifies and examines the nature of the problem with which this research is 

concerned, that is, to identify how design research results can be more effectively and 

efficiently communicated between design researchers. 

Chapter 3 is concerned with stage 1 of the proposed five step methodology presented in 

this chapter and in particular with the amalgam of techniques used to investigate the 

problem identified in Chapter 2. It starts by proposing a five step methodology aimed 

at identifying how design researchers can more effectively and efficiently communicate 
based on the communication of current design research outcomes. Next, it presents Soft 

Systems Methodology (SSM) in greater detail and explains its suitability as the 

undertaken methodology. The Chapter presents the process through which the results of 
the literature review and primary research can be integrated into the development of a 
theoretical model aimed at improving communication within design research 
disciplines. It also presents the process through which a specification framework and an 

experimental working prototype can become the manifestation of this model in order 
for it to be evaluated in terms of its effectiveness and efficiency. 

Chapter 4 is concerned with stages 2 and 3 of the proposed five step methodology 
presented in Chapter 3 and describes how the cultural and logic based streams analyses 
of Soft Systems Methodology (SSM) are used to investigate the problem situation and 
lead to the development of a conceptual model. The need for a primary research tool, a 
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questionnaire addressed mainly at the design research community, is also identified. 
This questionnaire's results are then integrated with the conceptual model and the data 
from literature review to formulate a theoretical communication and information model 
concerned with how design research results can more effectively and efficiently 
communicated between design researchers. 

Chapter 5 is concerned with stage 4 of the proposed five step methodology presented in 
Chapter 3. It presents further examination of the primary research tool which together 
with human computer interaction considerations, stage 2 and stage 3 findings and the 
literature review, are used to formulate a specification framework. It also describes an 
evaluation using structured interviews in order to assess the validity of this framework 

and the subsequent development of the final version of the specification framework. 

Chapter 6 is concerned with stage 5 of the proposed five step methodology presented in 
Chapter 3. It presents the process in which an appropriate prototype based on the 
theoretical model and the specification framework is formulated. It also presents the 

evaluation study in the form of both the formative and summative approaches as 
secondary and primary exercises respectively. The secondary evaluation exercise 
describes the iterative development of the experimental on-line working prototype and 
its testing, in terms of efficacy as well as functionality and usability. The primary 
evaluation exercise describes the testing of the validity of the underlying thinking of the 

proposed theoretical communication and information model in terms of whether the 

model mentioned can provide a more effective and efficient communication means for 
design research results between design researchers. 

Chapter 7 presents the conclusion of the thesis by summarising the main achievements 
of the undertaken research. It provides a critical evaluation of the research undertaken, 
as well as, recommending areas for further research and development. 

In addition to these, the thesis includes eight appendices providing detailed 
documentation of the primary and secondary findings as follows: 

Appendix I consists of the instruments used in the questionnaire, its accompanying 
letters and the list of participating bodies and organisations. In addition to this, it 
documents the questionnaire responses and provides a statistical description of the data. 

Appendix II consists of the instrument used for the evaluation of the specification 
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framework, the structured interview questionnaire. It also provides a list of the 

participants and detail of the participants' responses. 

Appendix III consists of the instruments used for the secondary evaluation exercises, 
that is the formative evaluation approach. It also provides a list of the participants and 
details of the participants' responses. 

Appendix IV consists of the instrument used for the primary evaluation exercise, the 

summative evaluation questionnaire. It also provides a list of the participants and details 

of the participants' responses. 

Appendix V documents the screens of the prototype and the programming script. 

Appendix VI serves as the dictionary of the computer based terms used throughout the 
thesis. 

Appendix VII serves as a dictionary of all abbreviations used throughout the thesis. 

Finally, Appendix VIII provides an examination of the Art and Design UoA based on 
RAE ratings. 
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Chapter 2: Design Research and its Communication 

2.1 Introduction 

Chapter 2 presents a review of the literature and examines existing research within the 

undertaken subject area. It starts with definitions of the terms design, research and 
communication. In addition to this, the meaning of information and media within the 
context of the communication process is described in a way that demonstrates how 

these qualities are required for the act of communication. It also presents new media as 
an enhanced method for successful information transfer based on cutting edge 
Information Technology. The issue of communication within the design research is then 

explored. Within this context, the chapter presents the needs and benefits of 
communicating design research between design researchers and in particular it 
identifies and examines the nature of the problem with which this research is 

concerned, that is, to identify how design research results can more effectively and 
efficiently communicated between design researchers. (See Appendices VI and VII for 
documentation of any computer based terms and abbreviations used throughout this 
thesis). 

2.2 Design, Research and Communication Definitions 

"We must understand nature before we can control it". Francis Bacon (cited in Copp 

and Zanella, 1993, p. 378) argued this point more than three hundred years ago in an 
effort to try and justify scientific study. However, it can be interpreted that Bacon's 
deeper meaning was to understand the undertaken term, 'nature' being the case in point, 
before attempting to control it. Although this research is not aimed in trying to justify 

science, Bacon's statement may still apply to this research endeavour. 

Design, research and communication are terms whose definitions offer several 
alternative interpretations. Therefore, the following sections are dedicated to the 

provision of literature based interpretations as a provision for understanding of these 
terms as they are the three key issues for this research: to improve the communication 
within design research. 
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2.2.1 Design 

Eder (1995, p. 117) argued that "the highest human achievement is creating something 

new that is of some potential benefit to mankind. That something new may include 

artistic works (aesthetic expression), processes and products (designing or engineering), 

or knowledge (research)". This view of design as a 'process and product creation' as 
Eder pointed out, is also supported by others. For instance, Banathy (1994) stated that 
design "focuses on solution finding and creating objects and systems that do not yet 

exist", while Woodward (1982, p. 180) argued that "to many people design is concerned 

with material objects only, but it applies equally to non-material things such as 

organisational structures, operating methods and educational courses". On the other 
hand, Nobel laureate Hebert Simon (1982, p. 129) described the definition of design in 

the following way: to design is to "devise courses of action aimed at changing existing 

situations into preferred ones". 

Although the aim of this research is not to try to identify the truth or falsehood of the 

given definitions, it may argued that Simon's definition of design applies to many 

activities such as for example to an open-heart surgery situation. Without arguing as to 

whether open-heart surgery is or is not a design goal or situation, it may be argued that 

during open-heart surgery the team of doctors perform a by-pass utilising a method 

aimed at changing the existing situation of the sufferer's blocked arteries into the 

preferred situation of cleared arteries. Assuming that Simon's definition applies to the 

design goals of a graphic designer experience, it can be argued according to the 

example described above, that his definition applies equally to different goals and / or 

situations. Therefore, all that may distinguish between these goals, is the particular 

subject areas that the design may refer to. Friedman (1997) argued that Simon's 

definition applies to the "professions we identify by using the word 'design', including 

graphic design, information design and industrial design". He also added: "in this 

context, design management is also a form of design". However, the question is raised 

about other forms of design since, there are a vast number of Universities and Colleges 

around the world that include additional forms of design to those mentioned above. In 

order to provide an explanation for this, it may be worth drawing a parallel with the 

concept of 'system' in which the word according to Rosen (1986) "is almost never used 
by itself, it is generally accompanied by an adjective or other modifier: physical system; 
biological system; social system; economic system; axiom system; religious system; 

and even 'general' system". Rosen also added: "the adjective describes what is special or 

particular; i. e. it refers to the specific 'thing-hood' of the system, the `system' describes 
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those properties which are independent of this specific thing-hood". Therefore, after 
drawing a parallel between the word `system' with the word `design', it may argued 
that design is the `thing-hood' for an adjective, in which the adjectives for the noun 
`design' may be the following: graphic, architectural, software, engineering, and even 
heart operation design. Interior, fashion, textiles, three-dimensional, ceramics, glass, 
jewellery, communication, product and furniture, exhibition, automotive, media, 
graphic, information, industrial and management and newer areas such as multimedia 
and environmental are other forms of design and are therefore other adjectives for the 

noun design. 

In Simon's definition one interesting arrangement may also be observed. Simon refers 
to design as ̀ to devise courses of action' so it seems clear that he refers to design as a 
verb. Verbs are intentional, active and goal orientated. This is also supported by Archer 
(1983) who stated the "design activity is based on the formulation of a prescription or 
model which represents the intention to create some artefact, and the activity must 
include some creative step". 

Additionally, what may also be argued from both Simon's and Archer's definitions is 

that design contains a process. The argument is further supported since, design can be 

viewed "as a total process" (Cooper and Press, 1995, p. 7) in which, throughout design 

history there have been "many attempts to draw up models of the design process" 
(Cross, 1996, p. 19). Further accounts are given by Dorst and Dijkhuis (1995, p. 261) in 

which they also state that "over the years, many systems for describing design processes 
have been developed". 

According to Cross (1996, p. 19) "some of these models simply describe the sequences 
of activities that typically occur in designing", while "other models attempt to prescribe 
a better or more appropriate pattern of activities". Although the aim of this research is 

not to criticise available design process models, two of them are provided in order to 

portray the main classification type. 

As an example of a descriptive model, French's (1985) model is given. In this model the 

structure is based on the following activities: i. analysis of a problem, ii. conceptual 
design, iii. embodiment of schemes and, iv. detailing. A schematic approach of French's 

model is illustrated in the following figure 2.1, in which the circles represent stages 

reached, or outputs, and the rectangles represent decisions: 
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feedback 

Figure 2.1: Descriptive Model. French's Model of the Design Process, 1985, 

(source: N. Cross, 1996, p. 21) 

Alternatively, there are prescriptive models which emphasise the need for more 

analytical work to precede the generation of a design solution. These models' structures 

are based on "stages defined by Jones in an early example of a systematic design 

methodology" (Cross, N. 1996, p. 24) and these are: i. analysis, ii. synthesis and, iii. 

evaluation. A more detailed approach for a prescriptive model was developed by Archer 

(1983, p. 5) and this is illustrated in figure 2.2. Archer summarised this process as 
dividing into three broad phases: analytical, creative and executive: 

Analytical phase 
observation 

measurement 
inductive 
seasoning 

evaluation 
judgement 
deductive 

reasoning 
decision 

Creative phase 

Executive phase 

programming 

I 
data collection 

V 

communication 
description 
translation 

transmission 

Figure 2.2: Prescriptive Model. Archer's three-phase summary model of the design 

process, 1983, (source: B. Archer, 1983, p. 5) 

However, according to Oakley, (1990, p. 10) "most design process models have a clear 

end point beyond which no further work is required". He argued that: "designs are 
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never perfect and there is always some extra benefit to be found. Even if this were not 
the case, constantly changing markets would soon create a need for some further design 

attention". Oakley's attempt to model the design process in a circular spiral form is 

illustrated in the following figure 2.3, in which the numbers refer to subsequent design 

attempts undertaken within a design situation: 

Formulation stage 

stage 

Reaction 

Figure 2.3: Oakley's Spiral model of the design process, 1990, 

(source: M. Oakley, 1990, p. 11) 

Criticism of different models attempting to describe the design process have raised 
interest in the fundamentals of design theory. Dorst and Dijkhuis (1996, p. 253) argued 
that this criticism "fostered a need for more detailed descriptions of the design activity, 
leading to more attention to designers and design problems, rather than just for the 
design process". 

Problem solving theories introduced by Simon provided a framework for the need 

mentioned, in the scope of design study by allowing the study of designers and design 

problems within the paradigm of a rational process. Simon's paradigm which is based 

on the positivist theories sees design as a rational problem solving process where "the 

problem solving approach means looking at design as a search process, in which the 

scope of the steps taken forward to a solution is limited by the information processing 

capacity of the acting subject" (Dorst and Dijkhuis, 1996, p. 253). This view is also 

supported by Baya and Leifer (1996). They describe design as "an information driven 

process" in which "over the course of a design process designers handle large amounts 

of information. Therefore, the quality of designs and the overall productivity of the 

design process depend heavily on the information management skills of designers". 

They also described information management as "the process of capturing and 

organising design information in such a manner that it can be retrieved and reused at a 
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later time". They conclude that "there is a need for developing tools, methods and 
technology which integrate smoothly with the design process and support information 

management without being cumbersome to use". 

This need is seen as one of the most important emerging issues within the design 
discipline. For example, Gross, Ervin, Anderson and Fleisher (1988) argued that 
"designers turned to more complex design tasks", and that therefore, "the need for an 
effective means of displaying and communicating design states and information 

relevant to design events is manifest". As "this requires a flexible and expressive storage 
and retrieval system" (p. 316), "the designer's previous experience, and knowledge of 
case histories, is important in formulating a reasonable course of action on incomplete 

evidence, and in fact, making a first approximation on the basis of prior experience 
enormously reduces the scale of the problem solving effort" (Archer, 1986). This need 
is of vital importance since "designers use references and precedents to check, to 
evaluate, and to generate design alternatives, they learn by looking at designs, and they 

apply that knowledge in their own work" (Young, 1989, p. 316). On the same basis, 
Pasman and Muller (1995) argue that "existing or precedent designs are an important 

source of knowledge in the design process, in which when faced with a design problem, 
a designer can draw reference to existing solutions that have a bearing on the current 
situation. They can either do this from their own memory or from external sources like 
libraries, catalogues or journals". Pasman and Muller (1995) also argue that "the 
development of computer systems that support the designer in recollecting design ideas 
from existing designs is an emerging area in design research" while, Young (1989, p. 
394) concluded that there is a need for "an effective information system and 

communication procedure" in which, it would be vital to: "ensure dissemination of 
information to all relevant bodies or individuals; and to ensure that a common basis of 
information is used on which to make design decisions" (p. 397 and 398). Further 

accounts on the benefit of accessible and meaningful records of design processes have 

also been discussed by many others, including Jones (1963), Archer (1986), Parnas and 
Clements (1986), Allison (1991), in the European Design Congress in 1992, Agnew 

(1993), Hirose, Cannon and Leifer (1994), and Bessis and Robertson (1995). In 

particular, Hirose, Cannon and Leifer (1994, p. 259) note that the benefits of accessible 
design work include: "the opportunity to avoid repeated work; better coordination of 

goals among designers; automatic propagation of the effects of changing goals and 
external factors; reduced effort and improved effectiveness in artifact diagnosis, 

maintenance, and redesign; and a permanent record of the design that can support better 

education". 

page 14 



Chapter 2: Design Research and its Communication 

A radically different paradigm from Simon's approach was proposed by Schon in which 
design is described as a process of reflection-in-action. This paradigm sees any design 

problem as unique, "a universe of one" (Dorst and Dijkhuis 1996, p. 255). To describe 

the tackling of fundamentally unique problems, Schon proposes "an alternative 
epistemology of practice, based on a constructionist view of human perception and 
thought processes. He sees design as a reflective conversation with the situation" (Dorst 

and Dijkhuis 1996, p. 255). A summary of both Simon's and Schon's paradigms is 
depicted in figure 2.4: 

Item 'Simon' 

designer = information 
processor (in an 
objective reality) 

design problem = ill defined, unstructured 

design process =a rational search process 

design knowledge = knowledge of design 
procedures and ̀ scientific' 
laws 

exampletmodel =optimisation theory, 
the natural sciences 

`Schon' 

= person constructing a reality 

= essentially unique 

=a reflective conversation 

= the artistry of design: 
when to apply which 
procedure/piece of knowledge 

= art/the social sciences 

Figure 2.4: Simon's rational problem solving paradigm versus Schon's reflection-in- 
action paradigm (source: Ed.: N. Cross, H. Christiaans, K. Dorst, 1996, p. 255) 

Based on the above paradigms, it is important to note that neither of them disagree in 

the existence of design knowledge. Friedman (1997) quoting the Merriam-Webster 

Collegiate Dictionary (tenth edition, 1993, Springfield, Massachusetts) defines 

knowledge as "the fact or condition of knowing something with familiarity gained 
through experience or association, the fact or condition of being aware of something, 
the range of one's information or understanding, the circumstance or condition of 

apprehending truth or fact through reasoning and finally the sum of what is known". 

Following from this, in "a society that enters the information age" (Christie, 1985, G7 

Information Society Conference, 1995 and Zuboff , 1988) and becomes information 
dependent, "knowledge is power" (rephrased by the original: 'et ipsa scientia potests est' 

which first written in 1597 by Francis Bacon. This is cited by Raivio, 1996, p. 6) since, 
"knowledge becomes the key resource" (Rzevski 1995, p. 10) in which a society "both 
demands and creates more information" (Marchionini, 1995, p. 1). Furthermore, "in 
building the information society of the future, the aim should be a society of 

understanding, in which the first function is to carry out useful research and to generate 
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new information that technology can pass on to common use. Without research, the 
information society will be an empty shell" (Stenros, 1996, p. 4). Although the above 

statement suggests the need for research in general, he also adds that in relation to 
design: "theory and research will be an expanding segment of design in the information 

society of the future". Meanwhile in addition to the above comments regarding the 

entry of the society into the 'information age', Hayek, Reich and Drucker (1998, p. 55) 

introduced the theory of knowledge creation, which suggests that the 'information 

society' paradigm switches to the 'knowledge society'. Nonaka and Takeuchi (1998, p. 
55) described this theory as the development of knowledge along "a spiral process of 
interaction" in which these "interactions result in the creation of new knowledge". This 

also matches Owen's model (1998, p. 11) of knowledge generation within a research 

process, in which he states that "knowledge is generated and accumulated through 

action". This process is illustrated in figure 2.5, in which "knowledge is used to create 

works, and works are evaluated to build knowledge": 

knowledge building process 

channel 

paradigm 

channel 
knowledge using process 

Figure 2.5: A general model for generating and accumulating knowledge, 1998 

(source: C. Owen, 1998, p.! 1) 

To conclude this section, literature based interpretations indicate that design itself is a 

process that describes activities undertaken in the attempt to achieve a distinct aim. It 

was argued that these aims may not be of the same nature and therefore can have 

applications in different subject areas. Although literature based interpretations indicate 

that design as a process is considered independent from the properties that each subject 

area, it was argued that what may distinguish design within each subject area are those 

properties that describe what is special or particular. `Design' in this thesis will then be 

taken to be a process which describes activities undertaken in the attempt to fulfil an 

aim in the following established subject areas: fashion, graphic, information, industrial, 
interior, management, multimedia and textiles. `Design' in this thesis will also embrace 
the broader range of subject areas, as the thesis is conscious of the growing 
interdisciplinary and multidisciplinary nature of design. The newer subject areas 
include the theoretical and cultural design practices relating to three-dimensional, 

environmental issues, sustainability, software, interactive systems, digital exhibitions, 
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digital communication, installations, computer animation. Although the aim of this 

research is not to identify what is special or particular within each undertaken subject 
area, one of the most important issues to emerge is the need for an effective means of 
displaying and communicating their design states and relevant information. It has been 

also highlighted that the fact of living in the information society means that society 
demands and creates more information. In building the information society of the 
future, the first priority is to carry out research that leads to new information and 
knowledge. Bearing in mind that "the information generated by design research is of 
crucial importance to the evolution of design and its future health" (Stenros, 1996, p. 4) 

and "given that research is generally understood as the process whereby new knowledge 
is generated" (Newbury, 1996, p. 8), the question is raised as to how design disciplines 

based on the subject areas identified above shape such knowledge, or in other words 
they perform research. Next is the question how can people involved in design research, 
experience and be kept informed of design knowledge, or how can design research 
knowledge be communicated. In terms of these principles, the following section aims to 

examine the nature of research in general and design research in particular. 

2.2.2 Research and Design Research 

Ball (1993) wrote that the term `research' first appeared in the 16th century, but was 

quite rare until the 18th century by which time it was understood as a "methodological 

investigation". Ball also argued that to distinguish it from other forms of enquiry 
"research is typically characterised by the SORT rule: Scepticism, Originality, Rigour, 

and Testability". For the same term, Frayling (1993 / 94, p. 1) referred to the Oxford 

English Dictionary (OED) in observing that "research with a big R- often used in 

partnership with the word development - means, according to OED, work directed 

towards the innovation, introduction, and improvement of products and processes". 

However, the development and pursuit of research within higher education and in 

particular in the form of a research degree makes it necessary to consider the definition 

of the PhD (Doctor of Philosophy). Scrivener (1999, p. 1) referring to the UK Council 

for Graduate Education report entitled Practice - Base Doctorates in the Creative and 
Performing Arts (1997) for the definition of a PhD in which the CNAA cites: "the PhD 

shall be awarded to a candidate who, having critically investigated and evaluated an 

approved topic resulting in an independent and original contribution to knowledge and 
demonstrated an understanding of research methods appropriate to the chosen field, has 

presented and defended a thesis by oral examination to the satisfaction of the 
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examiners". In relation to the definition which De Montfort's University provides in its 
Research Degree Regulations and Associated Research Degree Procedures (1998, p. 3) 

the following statement is given: "the degree of PhD is awarded to recognise the 

successful completion, under such conditions as are prescribed by Regulations of a 
supervised programme of individual research, development or design, the results of 

which have been satisfactorily embodied in a thesis, and which: a) demonstrate an 

understanding of research methods appropriate to the field of study; and b) demonstrate 

critical investigation and evaluation of the topic of research; and c) constitute an 
independent and original contribution to knowledge; and d) demonstrate the candidate's 
ability to undertake further research without supervision". 

Within the UK higher education environment the Research Assessment Exercise (RAE) 
has been established to assess the quality of research outcomes in universities and 
colleges. This exercise take place every four to five years and its results enables the 
HEFCE to distribute public funds selectively on the basis of quality and quantity. There 
have been four RAE's so far. The first RAE took place in 1988, the second in 1992, the 

third in 1996 and the fourth, the most recent, took place in 2001. The definition of 

research applied in all the above mentioned exercises, is given as follows: "research for 

the purpose of the RAE is to be understood as original investigation undertaken in order 
to gain knowledge and understanding. It includes work of direct relevance to the needs 

of commerce and industry, as well as to the public and voluntary sectors; scholarship; 
the invention and generation of ideas, images, performances and artefacts including 
design, where these lead to new or substantially improved insights; and the use of 

existing knowledge in experimental development to produce new or substantially 
improved materials, devices, products and processes, including design and 

construction" (RAE, 1999). 

Further accounts are also given by many academics in which they have attempted to 

explain further the nature of research in general, and in the case of this thesis the nature 

of design research in particular. Allison (1993, p. 6) referred to research as that which 
"has been defined as accessible, rigorous and systematic inquiry", which "increases the 

sum of knowledge" (Press, 1995, p. 38) and is "intentional, procedural, explicit and 

publicly accountable" (Gray, 1993). 

In addition to these, Gray and Malins (1993, p. 30) also argued that "whatever the 
discipline, the processes involved in inquiry and research are common to all: a question 
/ problem which is open to inquiry, but as yet `fuzzy'; an intentional / procedural 
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approach; transformation / synthesis / `new knowledge'; public outcome / 

communication". Korvenmaa and James (1993, p. 22) point out that "research is, by its 

generally accepted definition, a process of objectification", while Newbury (1996, p. 9) 

refers to the four following criteria for the definition of research: "i. systematic, ii. 

rigorous, iii. critical and reflexive, and iv. communicable". According to him research is 
`systematic' because it relates to a predefined system, or research methodology, which 
is theoretically informed. The word `Rigorous' means that the research methodology is 

carried through in such a way that, within the limits of its effectiveness, the most valid 
results have been achieved. The words `Critical and reflexive' means that a piece of 
research should signal the limitations of the knowledge it provides, and finally, the 

word `communicable' means that it is dependent on research being circulated amongst 

peers and also being available in a permanent and accessible form. Archer expressed a 

similar approach (1995, p. 6) and argues: "research is the systematic enquiry whose 
goal is communicable knowledge". Archer also described the meaning of these 
descriptive terms as follows: it is `systematic' because it is pursued according to some 
plan; an `enquiry' because it is seeks to find answers to questions; it is `goal' - directed 

because the objects of the enquiry are posed by the task description; it is `knowledge' - 
directed because the findings of the enquiry must go beyond providing mere 
information; and it is `communicable' because the findings must be intelligible and 
located within some framework of understanding for an appropriate audience. In 

conclusion to this paragraph, research in general is considered as interdisciplinary and 
therefore, it is mainly described as a process consisting of attributes that apply to almost 

all application fields. Therefore, design research in particular should consist of the same 

attributes as research in general. Based on these principles, if design research is 

considered to be an intentional, procedural and systematic inquiry whose goal is 

communicable knowledge that aims to advance and increase the sum of knowledge, the 

question is raised as to what constitutes design research knowledge. 

As stated earlier (p. 16), the term design in this thesis is based on the main subject areas 

of fashion, graphic, information, industrial, interior, management, multimedia and 
textiles. The author, however, is conscious of the growing interdisciplinary and 

multidisciplinary nature of design and art and design pedagogy. The broader range of 

subject areas include the theoretical and cultural design practices relating to three- 
dimensional, environmental issues, sustainability, software, interactive systems, digital 

exhibitions, digital communication, installations and computer animation. Therefore 

these subject areas form the particular fields in which design research may apply to. It 
is assumed then, that design research should be the intentional, procedural and 
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systematic inquiry whose goal is communicable knowledge that aims to advance and 
increase the sum of knowledge in relation to the specific fields of the subject areas 
mentioned above. Although this research is not intended to identify and examine what 
is special or particular about these subject areas, it assumes that design research is the 

research undertaken in the specific fields of these subject areas. 

In order to determine what may constitute design research knowledge it is useful to 
reference the key subjects that participated in the various Research Assessment 
Exercises. The Web site for the RAE (http: //www. rae. ac. uk, 2001) provides this 
information. The areas that were included in the RAE 92 were as follows: fine art, 
design for communication, design for production, including typography and graphic 
communication, design and technology (67 Unit of Assessment: Art and Design, RAE, 
1999). In the RAE 96, the key areas were limited to fine art, applied arts, and design for 

communication including fashion design, theatre design, typography and graphic 
communication but excluding engineering based design which returned to the 

appropriate engineering unit of assessment (64 Unit of Assessment: Art and Design, 
RAE, 1999). Finally, in the most recent RAE 2001, the range of key areas involved in 

the Art and Design Unit of Assessment (64) increased significantly and a number of 
new areas were added. The key areas of Art and Design included were as follows: 

painting, public art, sculpture, performance, installation, time-based art, printmaking, 
photography, screen productions, virtual reality, multimedia, digital and interactive art 
and design, software design for digital artefacts, animation, illustration, graphic and 
communication design, art and design in the landscape, environmental and interior 
design, theatre design, exhibition and events design, fashion, textiles, jewellery and 
metalwork, ceramics, glass, automotive design, product and furniture design, art and 
design management, pedagogy in art and design, cultural, theoretical and historical 

studies. What constitutes design research therefore seems to have evolved and the RAE 
has contributed to this process. It is therefore argued that in the UK the RAE is the 
driving force behind the expansion of design research as the RAE is committed to 

reference all those key areas that seem to be at the forefront i. e. the theory and practice 
of contemporary culture within any research discipline. Based on these findings, design 

research is a discipline, which is undergoing continuous refinement and growth in terms 

of the key areas involved. 

In addition to the debate as to what may constitute design research knowledge, 
Newbury (1996, p. 9) acknowledged that: "there is not one epistemological position 
from which art and design research makes knowledge claims". Although this research 
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does not aim to identify the truth of this statement, it is argued that design is included in 
RAE's definition of the research term. Further to this, "research is generally understood 
as the process whereby new knowledge is generated" (Newbury, 1996, p. 8, Gray and 
Malins, 1993, p. 30). It is also accepted by theorists such as Popper, Kuhn and 
Feyerabend that "all knowledge is to some degree theory dependent" (Newbury, 1996, 

p. 8) in which "theories are nets cast to catch what we call `the world': to rationalise, to 

explain, and to master it" (Popper, 1983, p. 59). Therefore, if "the new currency of 
knowledge is the product of a special form of experience, to be known as experiment" 
(Boorstin, 1985, p. 394) then, "experimentation makes it possible to shape theory" 
(Friedman, 1997) and as "there is little to point to as a theoretical knowledge base for 
design" (Owen, 1998, p. 10), "it is claimed, design has no theory and thus no research 
methodology of its own to understand itself"(Press, 1995, p. 34). 

However, these arguments that design research makes no knowledge may not stand up 
since according to the Popperian theory "generalisations, although never verifiable, are 
nevertheless falsifiable" (cited by Archer, 1995, p. 7). In addition to this, it may be 

unwise to judge that design research makes no knowledge claims, in that the design 

research endeavour is not capable of producing `knowledge' through experimental 
procedures since design research "is a relatively new endeavour" (Allison, 1992). This 
is a concern that is supported by numerous others involved in design research, such as: 
Korvenmaa and James (1993, p. 23), Walker and Dagger (1995, p. 2), Friedman (1997), 

and Owen (1998, p. 9). Further, the findings which relate to the key areas covered by 

the various RAE's mentioned earlier demonstrate that design research is expanding 

which in itself may indicate that the discipline is undergoing a period of self 

establishment which is a common factor of a maturing discipline. 

Accepting that design research is a maturing discipline, it is argued that design research 
should provide evidence of what has been done to prove that the design research 

endeavour is capable of knowledge making. This is the concern of Cooper (1995, p. 14 

and 19) who pointed out that "output is one of the most important issues for design" 

and therefore, there is a need "to publish design research, to inform its peers for review 

and criticism, that can prove the value of design research to society and supply evidence 
for its development and support". RAE (1996) also provides support for the value of 
disseminating research outcomes and making them available to the public. In particular, 
the RAE states that published research outcomes including printed academic work, 

art/artefacts, design of exhibitions or events, editorships and curation, public 
commissions, media presentations, mass production, patents and registered designs, 
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new processes and materials, new devices, reports, other non textual research output, 
authored books, chapters or articles in books or journals, papers and posters can be 
helpful in guiding funding decisions in industry and commerce, charities and other 
organisations that sponsor research. It can also give an indication of the relative quality 
and standing of UK academic research. 

Additionally, Friedman (1997) argued: "the fact that design is young poses challenges 
to the development of a rich theoretical framework. In order to develop this framework, 

a community of researchers must identify themselves and enter into dialogue". Vakkari 
(1996) identifying the need for a dialogue within a young scientific discipline argued: 
"discussion about the scope and content of a young field of research helps to form the 
identity of its scientific community. Internal organisation and boundary definitions are a 

central means for the social institutionalisation of a discipline. The exchange of 
opinions and even disputes concerning the nature and limits of a field to help to 

construct its identity and thus become bases for social cohesion". For a dialogue or 
discussion within the design research community to take place, the involvement of the 
design community is required. This dialogue or discussion may enable or further 

support criticism on what has been done and may therefore drive what further 

examination and investigation is needed. Design researchers, scope and content are the 

components of this prospective dialogue. However, communication is considered as the 

process that drives such a dialogue and/or a discussion. In addition to this, 

communication itself is placed as an inseparable attribute within the definition of the 

research term irrelevant of its field application. The question is raised then as to what 

constitutes communication in general, and therefore without arguing as to whether there 
is communication or not within design research, the question should be, what needs to 
be considered in order to enable, or to improve communication within design research. 

In conclusion to this section, research in general is considered as the process whereby 

new knowledge is generated through a systematic enquiry. Likewise the term research 
just like design appears to be interdisciplined, and irrelevant in the field of application. 
Therefore, it is argued that design research should be an endeavour that aims to advance 

and add to the sum of knowledge relating to the design subject areas of fashion, 

graphic, information, industrial, interior, management, multimedia, and textiles. As it 

has been claimed that design research is a young endeavour, the need for enabling or 
improving communication within the design research discipline was also highlighted. 
Therefore, the following section is dedicated to the definition of communication in 

general. In addition to this, the meaning of information and media within the 
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communication process will be presented as required for the act of communication 
itself. Next, the issue for the communication of research results within a discipline, as 
well as within design research is explored. Within this context, the needs and benefits of 
communicating design research amongst its proponents will be discussed, and finally, 
this will clearly identify the nature of the problem with which this research is 

concerned. 

2.2.3 The Nature of Communication 

During the last fifty years, communication has been subject to much research. Research 
into communication theory has its origins "in the wish to test and increase efficiency 
and effectiveness in education, propaganda, advertising, human and public relations" 
(McQuail and Windahl, 1981, p. 5). It is actually a discussion that started after the 

second world war in the United States of America (USA). Research into 

communication has resulted in the formulation and proposal of several representations 
in verbal, mathematical and diagrammatic forms, known as models, in which a model is 

considered as "a consciously simplified description in a graphic form of a piece or 
reality, which seeks to show the main elements of any structure or process and the 

relationships between these elements" (McQuail and Windahl, 1981, p. 2). Further 

accounts of what a model is considered to be, are also given by Benyon (1997, p. 6 and 
7), Lucey (1991, p. 160) and Woodward (1982, p. 8). 

Communication in its most fundamental sense, involves the transmission of information 
from one point to another. According to McQuail and Windahl (1981, p. 3) 

"communication implies a sender, a channel, a message, a receiver, a relationship 
between sender and receiver, an effect, a context in which communication occurs and a 
range of things to which 'messages' refer". Figure 2.6 illustrates communication in its 

most fundamental sense: 

sender 
message 

channel 
message 

receiver 
effect 

Figure 2.6: A general model of communication 

Gerbner (1967) defined communication as "social interaction through messages" while, 
Theodorson and Theodorson (1969) defined it as "the transmission of information, 
ideas, attitudes, or emotion from one person or group to another (or others) primarily 
through symbols". Regarding this, McQuail and Windahl (1981, p. 3) pointed out that 
"sometimes, there is an intention, or purpose to 'communicate' or to 'receive'. 
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Communication can be any or all of the following: an action on others, an interaction 

with others and a reaction to others". The following paragraphs briefly present the 

main communication models and aims to provide an understanding of how researchers 
have attempted to explain the communication process. 

The originator of one of the most basic models in communication research is Harold D. 
Lasswell's (1948) in which he pointed out that "a convenient way to describe an act of 
communication is to answer the following questions: who - says what - in which 
channel - to whom - with what effect". This is illustrated in the figure 2.7: 

Who Says What in which to Whom with what 
Channel Effect 

Communicator Message Medium Receiver Effect 

Figure 2.7: The Lasswell Communication Model, 1948 

Although Laswell's simple model has been used in several ways, it is found that it is 

somewhat too simple and some researchers have developed it further. For instance, 

Braddocks (1958) extension of the Lasswell model added two more considerations to 

the act of communication, namely "the circumstances under which a message is sent, 

and for what purpose the communicator says something". However, the mathematician 
Claude Shannon who worked for Bell Telephone Laboratory and Warren Weaver in 

1949 put forward other considerations in the form of questions such as: "what kind of 

communication channel can provide the maximum amount of signals? and how much 

of the transmitted signal will be destroyed by noise from transmitter to receiver? " 

According to them, communication is described as "a linear, one way process". 

However, other communication theorists have "emphasised the importance of the two- 

way nature of communication in which the success of the process depends heavily upon 
the sender receiving feedback" (Evans, 1990, p. 25). Regarding this, DeFleur in 1966 

developed the Shannon and Weaver model further allowing feedback and achieving 
correspondence between transmitter and receiver. Osgood and Schramm (1954) 

described communication as a highly circular model in which Schramm remarked that 
"in fact, it is misleading to think of the communication process as starting somewhere 
and ending somewhere. It is really endless. We are little switchboard centres handling 

and rerouting the great endless current of information". A development of Osgood and 
Schramm circular model is that of Dance's helical model (1967) in which he suggested 
"that communication comes back, full circle, to exactly the same point from which it 

started". The major difference here, is that Dance underlines the dynamic nature of 
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communication. The helix describes how different aspects of the process change over 
time and it is illustrated in the following figure 2.8: 

t 

Figure 2.8: The Dance's Helical Model of the Communication Process, 1967 

Based on these principles, communication is a duplex, two way, process in which a 

message (either as action, interaction and / or reaction, see McQuail and Windah, 1981, 

p. 3) is transferred from one point to another. In human terms the sender, channel and 

recipient are all affected by the transmission and reception. Therefore, this message 
transmission should concern the sequences that have taken place from the dispatch of 
the sender's message up to message reaching the receiver. 

However, extended research in communication has been also concerned with specific 

purposes. Within the specific purpose of someone seeking information within a system, 
Ball-Rokeach and Defleur's (1976) expressed the idea that "receivers depend on a number 

of structural conditions in order to retrieve information resources for their knowledge". 

This has directed the interest of some researchers to the problem of how people retrieve 
their information. As an example, the Dohohew's and Tipton's flow chart model of 

seeking, avoiding and processing information (1973) is illustrated in the figure 2.9: 

No Yes 
Compare to Consistent? Reject? Stop 

image 

No 
Yes No 

Action? Revise image 

Attention Yý 

Assign level of priority 
Evaluate feedback 

Yes 

Nof Assess situation Closure? Take action 

T ; broad 
No 

Assess situation 
Check sources Broad or 
for relevance narrow focus 

'AN,. I Consult specific source 

Figure 2.9: The Dohohew and Tripton's Flow Chart, 1973 
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However, Rogers (1976) claimed that the media for information distribution may play 

an important role. MacDonald (1986) argued that communication is "a process of 

exchanging information through the use of commonly understood symbols", which 
"when taken place within a single discipline (science for instance), communication is 

facilitated by a common understanding of terminology and more importantly, because 

they (participants) share the same constellation of beliefs, values and techniques" 
(Kuhn, 1970). This is also supported by others, such as Waern (1992) and Schartz 

(1992). In particular, Waern (1992) pointed out that "an important factor that makes 

communication successful is the common ground, including the knowledge, beliefs and 

presuppositions shared by both participants". Therefore, the question is raised as to 

what constitutes a common ground within a certain discipline or interested group. In 

other words, what information needs to be communicated and how it can be represented 
in a way that can be understood by this certain interested group. 

To conclude this section, this thesis will refer to communication as a two-way process 
evolving a relationship between a sender, a piece of information, a medium and a 
receiver, which results in an information that is dispatched by a sender reaching a 
receiver. Based on these principles, the question is raised as to how and what needs to 
be presented in order to improve the transmission of information. Therefore, the 
following section will present the nature of the information as well as the nature of 
media as tools for processing information. As this is not aimed at presenting all the 

available media used for transferring information content, it will focus on the media 
used in information seeking procedures for the communication of research. 

2.2.3.1 The Nature of Information within the Communication Process 

Very often, the 'information' context is interwoven with the human need to manage 

some enterprise, which Benyon (1997, p. 2) described as the contextual task such as at a 

simple level "catching a train", up to a more complex one of "running a multi-national 
business". 

This view of the need for information at a very general level is illustrated in the 
following figure 2.10, in which the information system poses as "a system to collect, 

process, store, transmit and display information" (Wood-Harper, 1990): 
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Desire to 
age Represents 

People 
Information -'º Enterprise System 

Information Data 

Figure 2.10: Human need information to manage an enterprise, 

source: Benyon, 1997, p. 3 

Furthermore, Tsichritzis and Lochovsky (1982) described the concept of information as 
that generally associated with the idea of 'surprise value'. For instance, Mirabito (1994, 

p. 2) defined the concept of information as a collection of symbols that, when 
combined, communicates a message or intelligence. On the other hand, Buckland 

(1991) distinguished information as process, (referring to the act of communication) 
information as knowledge, (referring to the increase or reduction of uncertainty) and 
information as thing (referring to the objects that may impact information). In addition 
to this, Tsichritzis and Lochovsky (1982) argued that something is information if it is 

enables the recipient to know something which they did not know before. Information 

according to them is 'an increment of knowledge'. This view is also supported by others, 

such as, Avison and Fitzgerald (1995), Marchionini (1995, p. 5 and 6), Hicks (1993), 

Laudon and Laudon (1991), Maddix (1990), Clare and Loucopoulos (1987), Galland 

(1982) and Belkin (1978). Maddix (1990, p. 50) argued that "information results in a 

change of state in the recipient", while Belkin (1978) pointed out that, generally, 
"information is anything that can change a person's knowledge". Galliers (1987, p. 4) 

defined the meaning of information as "that collection of data, which, when presented 
in a particular manner and at an appropriate time, improves the knowledge of the person 

receiving it in such a way that he / she is better able to undertake a (required) activity or 

make a (required) decision". On the same basis, Lucey (1991, p. 14) distinguished 
information from data. He defined 'data' as the input raw material from which 
information is produced, while, 'information' is the 'data' that has been processed in 

such a way as to be useful to the recipient. 

To this extent, information in general has no value in itself, its value derives from the 

value of the change in a decision behaviour. In addition to this, Appleton (1984) argued 
that each combination of facts and meanings defines an individual piece of data, which 

when supplied in response to a request, becomes information. Within this context, 
Lucey (1991, p. 19) described information as 'good information' which when it is used, 

creates value and includes the following qualities: relevance, accuracy, completeness, 
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confidence in the source, communication to the right person, timing, detail, channels of 
communication, and understandability. Aiken (1996, p. 35) further expressed these 

criteria as follows: accuracy, completeness, consistency, extendibility, flexibility, 

modularity, reliability, relevancy, stability, timeliness and validity. 

However living in the 'information society' as described earlier (Christie, 1985, G7 
Information Society Conference, 1995, and Zuboff, 1988), Marchionini (1995, p. 1) 

argued that "the general consequences of the information society are threefold: larger 

volumes of information, new forms and aggregations of information, and the new tools 
for working with information". It must be considered however that more information 
does not necessarily convey better information to its users (Lucey, 1991, p. 16) and that 
the argument of Marchionini does not refer to the data itself, but to the 'good 
information' as Lucey determined, users must be prepared to respond to the 
Marchionini's threefold situation. In this context, users interested in information may be 

classified in the following two groups according to their actions: by those who are 
seeking information, hence information seekers and those who contribute and provide 
access to information for others, hence information providers. However, there is no 
restriction as to whether users may or may not physically belong in both groups. 

To this extent, both groups, information seekers and information providers should be 

prepared for the new situation as Marchionini argued. Information seekers should 
increase their ability to seek and retrieve information available to them by employing 
the following criteria from Doyle (1992) : 1. recognise a need for information, 2. 

identify and locate appropriate information sources, 3. know how to gain access to the 
information contained in those sources, 4. evaluate the quality of information obtained, 
5. organise the information, and 6. use the information effectively. 

Therefore, information providers should also improve their performance in terms of the 

availability and accessibility of their information in relation the following functions as 

stated by Christie (1985, p. 38) which include: 1. generating information, 2. storing 
information, 3. seeking information, 4. retrieving information, 5. using information in a 

variety of ways, and 6. communicating information to others. 

Marchionini (1995, p. 5 and 6) in relation to the information seeking action, referred to 
the "process in which humans purposefully engage in order to change their state of 
knowledge" and which "is closely related to learning and problem solving" situations. 
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In relation to the seekers' needs, Marchionini (1995, p. 49) classified the information 

seeking process as systematic and / or opportunistic and is composed of a set of 
subprocesses, as depicted in the following figure 2.11. Recognising and accepting an 
information problem according to the Marchionini's information seeking process, may 
be characterised as a gap or a need (and this is supported by Dervin's theory (1992) and 
Taylor (1962)) or as an 'anomalous state of knowledge' as described by Belkin (1980). 
Waldron and Brooks (1994, p. 242) presented the 'sense making theory' of Dervin in 

which, "individuals when they cannot deal with a situation in order to proceed, face 

gaps and seek help through building bridges". Gaps can be experienced if there is not 
enough information or resource to proceed in a given situation and therefore, 
individuals in order to overcome these gaps, try to bridge them "by seeking information, 

or developing strategies to obtain the pertinent information". The understanding of this 

gap or need in an articulated form leads to the definition of the problem, in which the 

seekers select a source or a search system and formulate a query according to their 
understanding of the gap / need. Execution of the search refers to the actions taken for 

conducting a search query. For instance, for searching on a computer database the 

execution refers to the action of typing the formed query. When responses are provided 
by the search system, the seeker examines the relevance of retrieved items with respect 
to his / her identified need and thereafter he / she judges their relevance. Finally, the 

seeker, according to the results provided by the search system, decides whether to stop 
or progress the information seeking process. This process is depicted by Marchionini 
(1995, p. 50) and it is illustrated in the following figure 2.11: 

Figure 2.11: Information Seeking Process, (source: Marchionini, 1995, p. 50) 
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Therefore, a system which collects, processes, stores, transmits and displays 
information in the way the information seeking process is described above, is known as 
an information system. Although information and communication systems can make an 
information provision, and, therefore, involve the transmission of information from one 
point to another, it is argued that communication systems differ from information 

systems by the way information is communicated. For example, within an information 

system, the information contributor submits his / her message which is then stored in 

the information system's container. At this time, communication has not occurred since, 
communication results in a message received by someone else, the recipient. It is 
therefore assumed that the information system's container is not the recipient, since 
information systems, as described above, are those systems that aim to both collect, 
process, store, transmit and display a contributors' submitted information content to 

others, ie. to the information seekers. Transmission therefore does not imply reception. 
Therefore, although both communication and information systems involve the 
transmission of information from one point to another, they differ in the way 
information reaches the recipient. 

However, as mentioned earlier by Doyle (1992) and Christie (1985, p. 38), 

representation, classification, quality of information and the means of communication 
are considered to be very important criteria for retrieving available and accessible 
sources of information. To this extent, one of the basic problems within an information 

system, is representing information in a way that can be understood in the same level of 
quality, context and capacity as it was created. In particular, there are a number of 

emerging issues within the context of information representation. This is supported by 

Marchionini (1995, p. 140) who stated that "problems associated with the 

representation of knowledge are central to research in information science". He argued, 
that representation can be classified as descriptive or semantic (p. 142) in which 
descriptive surrogates identify the attributes of items, such as author, producer and 
designer, and semantic attributes represent the meaning of objects in a collection, such 

as titles, headings, and abstract (p. 143). A similar approach has been suggested by 

Heaps (1978, p. 263), in which he argued that there are two forms of information 

representation within a document. "The first is based on attributes that often represent 
features physically present in the document; such features might include the title, the 

abstract, and author names. The other form of representation is based on indexing terms 
that are often chosen in reference to an external scheme of indexing such as might be 

described by a thesaurus". Other important issues for information representation within 
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an information system involve the classification and the quality of the represented 
information. Benyon (1997, p. 52) referred to classification as "the process of 
recognising various objects that share certain characteristics. Classification of objects 
means that we can represent and discuss a complex situation in simpler terms". Quality 

that will ensure the validity and reliability of information is a result that may achieved 
through the use of a refereeing system, although it is admitted that referees can make 
mistakes. However, "the refereeing system is generally believed by scientists to provide 
the best method of imposing a uniform scientific standard" (Ziman, 1968). Finally, the 

means of communication is of fundamental importance in order for information to be 
transmitted and reach the recipient. The question is then raised as to what media are 
available for delivering information content and to what extent these media may help to 
improve the transmission of information content as described above, ie. the quality, 
representation and classification. 

To conclude this section, information in this thesis is considered to mean that data 

which is capable of changing the state of the recipient's knowledge. Additionally, it is 

argued that systems providing information to interested parties: hence information 

systems differ from communication systems in the way that information reaches the 

recipient. This is because, a communication system provides information while an 
information system need not communicate. In addition to this, representation, 
classification and quality of information are considered to be the emerging issues within 
an information system in terms of how information can be better presented and 
communicated to these interested. Based on these principles, a means of 

communication is also considered to be of great importance in terms of how 

information can be transmitted to the recipient and therefore, the following section aims 
to review the media available for communication and information systems. In keeping 

with the aim of this research, to improve communication within design research, it will 
also present systems used for communicating research in general, as well as, systems 
for communicating design research in particular. 

2.2.3.2 Media for Communication and Information Systems 

Continuous development in the media technologies have revolutionised the way people 
communicate. As O'Reilly (1995) points out "the evolution of media continues to bring 

us closer to what is perhaps a fundamental human goal - to create a medium that 

reproduces, or exceeds, the human experience. Each new communication medium takes 
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us a little nearer to that goal". To this extent, information today is transformed in 

various ways to an extent never experienced before. 

Evans (1990, p. 32-33) referring to ways of transforming information content cited the 

principal communication media, and these are: "written, oral, visual and computerised". 
In particular, 'written communication' includes: letters, reports, abstracts, articles, 
books, periodicals, journals while 'oral communication' includes: face-to-face 
discussions, interviews, meetings, seminars, conferences, and telephone. 'Visual 

communication' includes: diagrams, images, slides, videos, tapes, etc and finally, 
'computerised communication' includes: computer networks, fax, video-conferencing, 
databases, and CD-ROMs. 

Although the above classification type is useful, for this research, another classification 
type is employed which is capable of handling information material based on their 

original media form, and these are: printed, audio-visual, events and computer. It is 

argued that this classification has the following characteristic: printed material is visual, 

while an audio-visual material adds to this the audio value. Consequently, events are 

capable of combining both values (visual and audio) in addition to the site attendance, 
ie. in a conference or an exhibition site. Finally, computer based material is capable of 

combining all the values mentioned above in addition to distant site attendance, e. g. 

real-time attendance to a video-conference. Therefore for the purposes of this research, 
material based on computerised media will be called 'computer based', while all the 

others will be 'non computer based'. 

Developments in current computerised communication media were envisaged by 

theorists decades ago. For example, twenty-five years ago, Sarnoff (1964) in a speech to 

the 1964 Joint Fall Computer Conference stated in relation to the future information 

seeking process: "it will be possible eventually for any individual sitting in his office, 
laboratory, or home to query a computer on any available subject and within seconds to 

receive an answer". 

However, "as more information becomes available in electronic form, more systems are 
developed to support electronic information seeking". This is Marchionini's view (1995, 

p. 162) on the continuing evolution of information seeking, in which according to him 

an information system that obviously facilitates a search capability, as well as, a search 
system "is a source that represents knowledge and provide tools and rules for accessing 
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and using that knowledge" (p. 38). However, developments in relation to electronic, as 
well as, to computer based information systems have been also made, including: 
hardware advances, integration of application software, vector representations and 
human computer interfaces. These developments of electronic environments have also 
influenced "the information process, involving changes in the volume of information 

available, remote access, transfer speed and behavioural action of users" (Marchionini, 
1995, p. 162). 

To conclude this section, media in this thesis is considered as the means to transform 
and communicate information with a content that may be classified in terms of its 

material form, ie. printed, audio-visual, events and computer based materials. For the 

purpose of this research, material which is based on computerised communication 
medium will called 'computer based materials', while printed, audio-visual and events 
'non computer based materials'. It also highlights the fact that more information today 
and in the future will be based on computerised communication forms which are 
capable of supporting, handling and representing other media forms, ie. text, image, 

video, video-conference. Based on these principles, the following paragraphs will 
describe computer based information and communication systems, based on new 
Communication and Information Technology, including the On-line Public Access 
Catalogues, the CD ROM based Databases, the Internet and the World Wide Web which 
are widely used for searching and delivering information content related to research, 
electronically. Next, it will present the advantages and disadvantages of using such 
computer based communication and information systems, and the major search 
methods used for retrieving information content from these systems. 

2.2.3.2.1 On-line Public Access Catalogues (OPACs) 

Most of the present libraries, and particularly academic libraries, provide their 

collection of material through a searchable computer based system called OPAC (On- 

line Public Access Catalogue). OPAC systems provide collections of books, reports, 
periodicals, journals, and miscellaneous material such as video and slides. The search 
facility includes title, author name, subject, keyword and their combinations. 

The following figure 2.12 illustrates the De Montfort's University OPAC system located 

at Kimberlin Library (1999): 
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Figure 2.12: The De Montfort's University OPAC system, (1999) 

However, regardless of their popularity, there are many disadvantages in using an OPAC 

system. A major weakness of an OPAC system is the currency of information. OPACs 

usually update their content with new material once per year. In addition to this, 
Brinkley and Burke (1995, p. 4) argued that OPACs systems were designed with the 

traditional card catalogue principle, that is to search for known items. With regard to 

this, Hancock-Beaulier's (1992) research studies have "shown that in fact the vast 

majority of searches carried out on OPACs were subject searches, the known-item being 

the user's access point to that subject". In addition to this, Marchionini (1995, p. 87) 

presented the studies of Bates (1986) and Borgman (1986) in which they discovered 

that "OPACs allowed more subject access. They also indicate that 30% to 50% of all 

subject searches result in no hits". On this basis, Wu, Zhao and Ramsden (1994, p. 25) 

argued that "it may (be) insufficient for users to decide whether retrieved material is 

really relevant". They also indicated the need for such systems to display both textual 

and visual material in support of the information retrieved (p. 35). Further accounts are 

also given by Beheshti (1992) who noted that "the lack of a graphical user interface in 

such systems does not allow the representation of stored records in a visual form rather 
than simply textually". 

However, in 1998, a new system which is also based on the OPAC concept was 
introduced called COPAC which stands for the Consolidated On-line Public Access 
Catalogue. "It is an international access catalogue that is based at the University of 
Manchester, and is funded by the Joint Information System Consortium (JISC). COPAC 
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can be accessed through a World Wide Web (WWW) interface or through Telnet and 

provides access to some of the largest university research libraries in the UK and 
Ireland" (COPAC, 1998). The following figures 2.13 and 2.14 illustrates the COPAC 

WWW and Telnet interface (1999): 
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Figure 2.13: WWW COPAC system, (source, http: //copac. ac. uk/copac, 1999) 
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Figure 2.14: Telnet COPAC system, (source: Telnet: copac. ac. uk, 1999) 

In addition to OPACs facilities, COPAC facilitates the search for books, reports, 
periodicals, journals, and miscellaneous material such as video and slides. Its access 
through the WWW can be found from the address: 'http: //copac. ac. uk/copac', while its 

telnet address is: 'Telnet: copac. ac. uk'. 
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2.2.3.2.2 Databases and CD ROM based Databases 

"Database is one of those terms that is widely used without having a precise definition 

that is shared by all users" (Feiler, 1999, p. 14). However, for the purpose of this 

research which refers to computer based systems, a database is "a search system that 

represents knowledge" (Marchionini, 1995, p. 38), or in other words is "a collection of 
information which is typically arranged to rigid categories or fields - which, in many 

modern database systems, may comprise text, numbers, dates, sounds, graphics or even 

video" (Ayre, Callaghan and Hoffos, 1996, p. 592). Further accounts are also given by 

Lucey (1991, p. 263). Databases in general, fall into the following "three primary 

categories: Relational, Hierarchical and Network" (Lucey, 1991, p. 264 - 265). 

Relational databases are those which their data are organised in tables. These databases 

use the standardised Structured Query Language (SQL) for access to their data. 

Hierarchical and Network databases both have in-built links, therefore they are linkage 

systems. They are powerful but require the user to know what links have been 

established in order to know on what basis data can be searched and retrieved. 

Another classification of databases relating to their content, is the one based on the 

Gale Directory, which is a comprehensive directory that lists a number of databases. 

According to this, there are two main types of directory databases and these are: 

reference databases and source databases. Newbury (1996, p. 12) explained that the 

reference databases in general contain references to primary materials such as books or 

articles. There are two subtypes of reference databases: referral and bibliographic 

databases. Referral being databases that contain information about people or 

organisations, while bibliographic refer to books, articles and theses. The latter subtype 
does not contain primary material but references to it, such as an abstract or a summary 

of their content. However, some of these database types provide information as to 

where the original item may be accessed. The second classification, source databases, 

contain the complete information content of the original item. There are three basic 

subtypes and these are: full-text, numeric and image databases. Full-text databases 

contain the complete text of selected items, such as a database listing and containing the 

complete contents of all the issues of a particular newspaper. Numeric databases 

provide data for specific materials, such as a database containing financial data of a 

population in order to be used for statistical purposes. Image databases contain visual 
information, such as those databases containing patents. The following figures 2.15 and 
2.16 present examples of a reference and a source database: 
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Figure 2.15: Reference Database, (source: ARIAD, 1999) 
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Figure 2.16: Source Database, (source: ABI, 1999) 

There are a number of software products available on the market today which can be 

used to create databases. Some of them are listed by Brown and Honeycutt (1997, p. 
851), and these are: Oracle, Sybase, mSQL, Illustra, Microsoft SQL, Postgres95, 

Ingres, FoxPro, Microsoft Access, File Maker Pro, HyperCard and 4D. Electronic 

databases are based on a computer form and therefore are accessed through a computer 

and can provide either on-line or off-line access. Both on-line and off-line databases can 
be stored on a computer's hard disk space or on a CD ROM (Compact Disk - Read Only 

Memory). The difference between on-line and off-line databases is in terms of their 

access point. On-line can be accessed through a computer network, while off-line 
databases can be accessed only if they are stored on a particular computer. 
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Regardless of their usability and accessibility, one of the major weaknesses of an off- 
line CD ROM based database is described by Thimbledy (1995) who argues that "CDs 
have no memory. If a user learns the contents of a CD, a day later they cannot 
continue... the document is always the same, and as it is used, the reader becomes 
increasingly frustrated that new material is harder and harder to find amongst the 

already encountered material". Within this context, a distributed off-line CD ROM 
based database as a medium suffers the inflexibility of adding and updating new 
information content. 

Finally, in relation to the technological advances, CD ROMs are considered as a storage 
medium which "emerged as a major information storage tool in the 1980s" (Mirabito, 
1994, p. 59). They are laser disks that can store large amounts of data up to 650 MBs 
(MegaBytes). "These data can be textual, numeric, visual, animated and / or video 
information and can be accessed through a personal computer system. They entered the 

market slowly until early 90s, when hardware manufacturers began to bundle CD ROM 
drives with their systems" (Justice, 1995, p. 65). However, demand for greater 
information storage has lead to the development of DVDs which stands for the Digital 
Versatile or Video Disks. "DVDs are CD ROM sized discs which can store larger 

amount of data up to 17 GBs (GigaBytes)" (Sircom, 1999, p. 4). 

2.2.3.2.3 The Internet 

The Internet has revolutionised the computer and communications world like nothing 
before. It is a world-wide broadcasting capability, a mechanism for information 
dissemination, and a medium for collaboration and interaction between individuals and 
their computers without regard for geographic location. The Internet is especially 
"popular among scientists, and is probably the most important scientific instrument of 
the late twentieth century. The powerful, sophisticated access that it provides to 

specialised data and personal communication has speeded up the pace of scientific 
research enormously" (Sterling, 1996). 

In historical terms, the actual concept of the Internet began in the 1960s and its original 
scope was "to provide a communication network that would work even if some of the 

sites were destroyed by nuclear attack" (Sterling, 1996). Hauben (1993, p. ) cites the 
1962 Rand Corporation report 'On Distributed Communications' by Paul Baran: 
"Baran's research, done under a grant from the United States (U. S. ) Air Force, and 
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discusses how the U. S. military could protect its communications systems from serious 
attack. Baran outlines the principle of 'redundancy of connectivity' and explores various 

models of forming communications systems and evaluating their vulnerability". The 

report proposes a communications system where there would be no obvious central 
command and control point, but all surviving points would be able to re-establish 

contact in the event of an attack on any one point. Thus damage to a part would not 
destroy the whole and its effect on the whole would be minimised. 

Within this context, the Internet was started in 1969 under a contract let by the 
Advanced Research Projects Agency (ARPA) of the U. S. Department of Defence which 
connected four major computers at universities in the southwestern United States. "The 

original idea was to develop a network to support military research" (Clarke, 1995, p. 
26) in terms of collaborating on projects, trading notes on work, and eventually, to 

exchange information. Throughout the 70's, APRA's network grew as a result of the 
"TCP/IP (Transfer or Transmission Control Protocol / Internet Protocol) architecture 
which first proposed by Bob Kahn and further developed by both Kahn and Vint Cerf" 

(Brown and Honeycutt, 1997, p. 10). During the early 1980s, and specifically when the 
TCP/IP architecture developed, all networks were converted to this protocol (which 

basically enables all of the networks of the Internet to send data back and forth). Then 

the Advanced Research Projects Agency Network (ARPANET) became the backbone - 
the physical connection between the major sites of the new Internet, which comprised 

all TCP/IP based networks connected to the ARPANET. This conversion to TCP/IP was 

completed by the end of 1983 - and the Internet was born (Sterling, 1996). By then, 
"academic institutions had begun to use the network with high success under a 
recruitment drive that National Science Foundation introduced" (Clarke, 1995, p. 26). 

For the first decade that the Internet was in existence, it was primarily used to facilitate 

E-Mail, support on-line Discussion Groups - now known as Newsgroups, allow access 
to distant databases, and support the transfer of files between government agencies, 
(based on FTP architecture network - File Transfer Protocol) companies and 

universities (Segal, 1995). Other services include the Telnet, the Gopher and currently 
the World Wide Web (WWW) which will be examined next in this section. 

In particular, e-mail is a facility which allows users to send and retrieve text messages, 
images and other electronic materials over the network. Newsgroups are the special 

electronic boards which allows users to discuss specific news. FTP is the service that 
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facilitates file transfer over the network. Finally, Telnet is the internet standard protocol 
for remote terminal connection service, while Gopher allow users to access internet 

sites and to view information through a series of hierarchical menus. This menu driven 
information access service was developed at the University of Minnesota (Neou and 
Recker, 1995, p. 285). Further accounts on the above basic tools of the Internet are 
given by Clarke (1995, p. 27), Brown and Honeycutt (1997, p. 11), and Mockford and 
Torrens (1997, p. 162). 

All the above mentioned internet services are based on the TCP/IP architecture and 
therefore, use unique network addresses - better known as Uniform Resource Locators 

or Identifiers (URL / URI). These URLs according to the service that they provide, 

consist of different parts. Therefore, to link with an FTP server the URL is: 

'ftp: //hostname/directoryname/filename', while to link with e-mail the URL becomes: 

'mailto: username@hostname'. Accordingly, the URL for telnet, gopher and newgroups 

are: 'telnet: //hostname: portnumber', 'gopher: //hostname: port/gophertype[item]' and 
'news: newsgroup' respectively (Neou and Recker, 1995, p. 50 - 55). 

In conclusion to this section, the Internet is described as a computer based information 

network, allowing users access to a wide variety of information and resources. The 
Internet was initially funded by the United States government and was originally 
limited to military and educational research, and other governmental uses. It was 
envisioned as supporting a range of functions from file sharing and remote login to 

resource sharing and collaboration, including Newsgroups, FTP, Telnet, E-mail, Gopher 

and currently the WWW which is examined in the following section. 

2.2.3.2.4 The World Wide Web (WWW) 

"While the Internet refers to the physical structure of computer networks (or 
internetworks), the World Wide Web (WWW) is actually just one of many applications 
that run on the Internet" (Brown and Honeycutt, 1997, p. 10). Further to this, the WWW 

refers to the collection of sites and the information that can be accessed when someone 
is using the Internet. The WWW is one of the newest services based on Internet 

technology and "uses three technologies: the HTML (HyperText Markup Language) 

that is used to write WWW pages, the HTTP (HyperText Transfer Protocol) to transmit 
those pages, and the WWW browser to receive data, interpret it, and display the results" 
(Brown and Honeycutt, 1997, p. 12). 
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Historically, it was in the late 1980's, when Tim Berners-Lee and others at the European 
Laboratory for Particle Physics, more popularly known as CERN, began experimenting 
with the creation of a service that would allow anyone to easily access and display 

documents that were stored on a server anywhere on the Internet via the unique network 
URL / URI addresses mentioned earlier (Segal, 1995). The URLs for the WWW consist 
also of three parts and these are: "protocol, hostname and filename" (Neou and Recker, 

1995, p. 44). According to this, a URL on the WWW looks as follows, 

'protocol: //hostname/filename'. As an example the URL for the De Montfort University 

which displays information about research may look as follows, 
'http: /www. dmu. ac. uk/research'. 

To do this, CERN developed, and in 1989, proposed a new protocol for information 

distribution. This primary protocol, which became the WWW in 1991, was based on the 
internet HyperText Transfer Protocol (HTTP), a standard format for documents that 

enabled them to be easily displayed by any type of display device, and allow links to 

other documents to be placed within documents. HTTP is also the mechanism that 

allows computers to communicate with each other. However, there are cases in which 
the information requested from a computer (server) is not directly available on it. Then, 

the server must retrieve it using another program, called gateway. Gateway programs 

must communicate with each other and this relational interaction is specified by the 
Common Gateway Interface (CGI). A CGI program is actually a script which can be 

written in different programming languages, such as C, C++, Perl, etc (Brown and 
Honeycutt, 1997). 

The other primary standard was the HyperText Markup Language (HTML) which is 

used as a document description language. The HTML standard allows tags for passages 

of both text and graphics. This tagging allows the content to be formatted in a way that 
is appropriate for the display that the user is using, providing for effective use of text 
formatting (Feiler, 1999, p. 83). In addition to this, the need for an application that 

enables content as well as the documents written under the HTML format to be 

displayed over the WWW was automatically formed. Consequently, a number of 
different programs, more popularly known as browsers were developed to allow users to 

read those documents over the WWW (Neou and Recker, 1995, p. 4). "The first widely 

used browser was Mosaic which supported both textual and graphical content" (Neou 

and Recker, 1995, p. 295). "It was in 1993 when Marc Andreessen designed it and 
further developed by a team of students and staff at the University of Illinois" (Brown 
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and Honeycutt, 1997, p. 12). Currently, the two of the most well known browsers are 
Netscape Communicator and Microsoft Internet Explorer. However, there are cases 
when browsers have to use another program to handle content and file types that are not 
supported internally. These programs are called helper applications or plug-ins, and 
they can be specified in the configuration of the individual browsers. Based on the need 
to prevent incompatibility between browsers and plug ins, standards were of crucial 
importance. As a result, an organisation consisting of industry developers and 
institutions called the World Wide Web Consortium (W3C) was introduced. 

However, due to the limitation of HTML being static, a new standard named Dynamic 
HTML (DHTML) was defined by the W3C which is "the combination of HTML, style 
sheets and scripts that allows documents to be animated" (Gulbransen and Rawlings, 
1997, p. 8). In addition to this, "DHTML incorporates some new features that are 
designed to marry data and WWW pages" (Gulbransen and Rawlings, 1997, p. 14). 
Some of these new features including Java, JavaScript, VisualBasic Script, ActiveX 

controls, offer web authors more flexibility and control by redefining certain WWW 

page elements as distinct HTML objects (Brown and Honeycutt, 1997, p. 496). In 

particular, these script languages allow web authors to change the position of graphics, 
text and animation independently of one another. 

Currently a new standard is under development. Its name is XML and its acronym 
stands for the eXtensible Markup Language. It "is a metamarkup language, in which the 

programmer makes up the tags he / she needs as he / she goes along" (Harold, 1998, p. 
3). The first predecessor of XML was the Standard Generalised Markup Language 
(SGML) which is an international standard for document tagging and it is also 

considered as "unbelievably complex and very expensive" (Harold, 1998, p. 8). "SGML 
is a broad language used to define specific markup languages. For instance, HTML is a 
particular application of SGML" (Neou and Recker, 1995, p. 296). The main difference 
between XML and HTML is that HTML tags do not describe the meaning of their 

content, but rather how the content would look when displayed by a WWW browser. In 

contrast with HTML, XML is used to "describe a document's structure and its 

meaning" (Harold, 1998, p. 4). In November 1996, the first official draft specification 
for XML was published, and by July 1997, Microsoft released one of the first real 
applications of XML: the Channel Definition Format (CDF) for pushing WWW pages 
to subscribers (also known as Push Technology, or Webcasting). This characteristic was 
part of the Microsoft Explorer, version 4 (the WWW browser). A similar service was 
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also presented by Netscape, Microsoft's main competitor browser. Its name is Netscape 
Netcaster and its main characteristic is also to deliver information to the computer's 
desktop (Guilford and Kraynak, 1998, p. 189). By February 1998, XML was approved 
by the W3C. 

As XML defines a metasyntax, it enables the creation of markup languages in a variety 
of disciplines that can be read and understood by standard tools. These markup 
languages are called XML applications. These applications have their own syntax and 
vocabulary that adheres to the fundamentals rules of XML. Some XML applications 
include: the Chemical Markup Language (CML) that manages chemical information, 

the Mathematical Markup Language (MathML) that include equations for sufficient 
expressives to handle almost all math, the Microsoft's Channel Definition Format 

(CDF) described earlier, the Synchronised Multimedia Integration Language (SMIL) 

that writes TV like multimedia presentation for the WWW, and the Open Software 
Description (OSD) that provide information for software updates to be pushed over the 
CDF channels' subscribers. Further accounts on the XML subject and its applications 
are given by Harold (1998, p. 17-21). 

Although the new standards help provide improved ways for publishing information on 
the WWW no technology is without its drawbacks. As mentioned before, the WWW 

has become a universally accessible source of information which attracts many people 

who spend time searching for information. The most frequently used tools for searching 
information on the WWW are search engines. These engines are automated software 
that collect and index information for many sites. These engines include: AltaVista, 

Excite, Yahoo, Hot-Bot, WebCrawler, Google and Lycos. However, as Grossman (1999, 

p. 52) pointed out "searching the Internet used to be like exploring a vast library with 
the lights out". "As networks become more 'content' driven, accessing the right kind of 
information is becoming more difficult" (Clarke, 1995, p. 29). This is the result of the 

extraordinarily fast growth and development of the WWW and the continuous growth 

of WWW sites, which made search procedures become problematic. The fact that there 
is so much information, makes the search for information very difficult and typically 
"Alta Vista, one of the major search engines on the WWW claims that it indexes around 
a hundred million pages" (Ward, 1998, p. 753). If everyone in the world had just one 
home page, that would be six billion home pages alone. This illustrates the Internet's 

major problem: "the amorphous, non hierarchical nature of the medium made it difficult 

to prioritise and retrieve the best information" (Bradbury, 1998, p. 28). 
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In conclusion to the media for communication and information systems, it is argued that 
there is a plethora of media available for delivering information content, as well as, for 

research content. However, it should be borne in mind that as more information 
becomes available in electronic form, more systems are developed to support electronic 
information seeking. The following will present the advantages and disadvantages of 
such systems, compared to the other, non computer based systems as well as the search 
methods used for retrieving information over these computer based systems. 

2.2.3.2.5 Advantages and Disadvantages of Computer based Systems 

Katz (1987) described four main advantages of computer based systems and these are: 
"speed, convenience, depth of searching and currency". In particular, Newbury (1996, p. 
10) in relation- to the advantages of computer based systems listed: "speed since, it is 

possible to search through some years of reference in less than the time taken to search 
an equivalent printed material source, flexibility, which refers to the greater number of 
points of access than printed formats. It is also easier to search for complex 
combinations of terms, range for accessing several databases from the same computer 
and currency, which refers to the point that databases are usually updated more 
frequently than other sources of information". Further similar accounts are also given 
by others, including Evans (1990, p. 33), and Justice (1995, p. 66). 

However, there are disadvantages, including: "speed which depends on the volume of 
transmitted data, costs that may be high in some particular tasks, ie. cost for hardware 

an software investments in a local or a national level, and finally copyright issues and 
legal implications" (Evans, 1990, p. 33). However, one of the major disadvantages in 

using a computer based database is the amount of unwanted material known as false 

drops in return for a search query (Newbury, 1996, p. 10). 

In conclusion to this section, computer based communication and information systems 
are considered powerful in terms of speed, global access and currency of information, 

however, they suffer the problem of returning a lot of unwanted material within a search 

query. The next section examines the methods used for retrieving and communicating 
information content over these systems and therefore, it will examine conventional and 

cutting edge technology driven search methods for accessing information based on 

computerised communication and information systems. 
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2.2.3.2.6 Search Methods 

Computer based systems, such as OPACs, CD ROM Databases and the WWW use 
different methods for shaping a search query. These systems have been designed to be 

able to provide the user with the ability to search for both known and unknown items in 

which a known item search is the method where a user knows what he / she is looking 
for. Brinkley and Burke (1995, p. 4) argued that "both methods are still important", 

since both "help provide the users with the ability to search for a known item, as well as 
for any items available on a specific subject". 

However, different methods have been developed for retrieval of unknown items. 
Boolean logic (Humphrey and Melloni, 1986) is one of them and "represents logical 

relationships between sets within a search query" and "provides a simple yet powerful 
method of combining search terms" (Brinkley and Burke, 1995, p. 7). These logical 

relationships uses different operators, including the 'and', the 'or', the 'not', and their 

combinations such as, the 'and-not' and the 'or-not'. For instance, a single-term search 
query will retrieve all documents having the requested term, while a two-term query 

under the 'and' operator will retrieve only those having both terms. Additionally, the 'or' 

operator will match all documents having either of the requested terms and the 'not' will 
match all documents except those having this term. Finally, the 'and-not' will match all 
documents having the requested term excluding those under the 'not' request, while the 
'or-not' will match any documents having the requested term and all those excluding the 
term described under the 'not' operator. A more detailed approach to boolean logic is 

given by Newbury (1995, p. 45). However, Brinkley and Burke (1995, p. 7) argue that 

there are recent studies which have "shown boolean logic is in fact a less - than - 
optimal solution to information retrieval". According to them, the problem lies in the 
fact that, "in reality, relevance is a relative rather than an absolute value", something 
that was first claimed by Pao (1989). 

Criticism of these weaknesses has raised interest in further experiments on the search 

methods of information retrieval systems. A number of experiments with best match or 

probabilistic searching have been conducted by Frisse and Cousins (1989) and also by 

Savoy and Desbois (1991). These experiments have proved quite successful in their 
initial aim, which was to "improve the effectiveness of retrieval and to provide starting 
points for browsing" (Croft and Turtle, 1993). In this method users are asked to enter 
their requests with natural language terminology. These terms are weighted according 
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to frequency of their occurrence within records and displayed on the user's terminal 

ranked as best matches and ordered by their weighting. Other search methods include 

probes, which are specific investigations launched by information seekers, and ranging 
from simple queries in a database to multiple step examinations of segments of 
information space. Marchionini (1995, p. 148) in relation to probe searching, argues 
that a "string search has repeatedly proved its usefulness in information seeking and 

represents the first significant advantage of searching within electronic environments in 

that it allows users to probe a database or document for higher units - word fragments, 

words or phrases". 

New technologies have improved the probes' concept and Marchionini (1995) refers to 

more sophisticated probes that may take the form of agents or 'knowbots'. In general, a 

software agent, whether intelligent or not, is a program that performs a specific task on 
behalf of a user, either independently or with little guidance. Bui and Lee (1999, p. 226) 
list some of the characteristics of software agents. Similarly, Kalakota and Whinston 
(1996) list the main characteristics and these are: independence, learning, cooperation, 
reasoning and intelligence. Further accounts are given by Rzevski (1995, p. 9) in which, 
"knowledge, reasoning, recognising, learning and negotiating" are listed as the main 

characteristics of agents. The main idea behind intelligent agents began to form when 

programmers and system designers started to think of computer networks as complete 

systems, in the sense that individual machines that could run small parts of a larger 

process and effectively allow several discrete processes to run in parallel. Ingram (1999, 

p. 31) argues that "the ability of agents to receive instruction, do work unattended and 
then communicate the result gives to each of them (agents) an apparent degree of 
intelligence, leading to the broad term of intelligent agent (IA)". Furthermore, a more 

recent development of Us include "the ability to cope with the ever changing 

environment" (Rzevski, 1995, p. 9). This development is implemented in the "need for 

mechanisms for identifying areas of a database that have changed and automatically 
notify users of those changes" (Yoder, Akscyn and McCracken, 1989, p. 39). Further 

accounts are also given by Halasz (1988, p. 845 and 846) who described these 

particular mechanisms, as one of the seven emergent issues for the next generation of 
hypermedia systems. These mechanisms were also suggested by Marchionini (1995, p. 
148) in the form of "more complex agents that can remain active and regularly report 

results". He also suggested that these types of probes may be considered to be selective- 
dissemination-of-information agents that keep people informed of developments in 

specific areas of interest. 
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After years of extraordinarily fast growth and development of the WWW a new type of 
search method has been developed called PUSH or Webcasting. Push software 
technology delivers requested content to the viewer's desktop utilising lAs to find the 
information requested without the user having to continually repeat the search request. 
This software is usually an XML based application for defining channels which 
automatically allow WWW pages or sites to notify readers of changes to critical 
information. Some of the most well known Push software products are AirMedia Live, 
Autonomous Agentware, BackWeb Polite Agent, Earthlink, Intermind Communicator, 
Marimba Castanet, Microsoft CDF, Netscape Netcaster, and Pointcast. 

PUSH technology can be described in the following terms: making the data come to the 

user and not the other way around. Guilford and Kraynak (1998, p. 189) point out that 

push technology "is a new form of information transfer over the Internet. With push 
technology, information is pushed to the user automatically instead of pulling it off the 
Web with the user's browser". In the most fundamental sense, push technology is used 
to make information more accessible to the user. It allows the user to specify the 
information they want to access while, it allows the information provider to know what 
the user wants. The way it works is simple. First, users identify what they want to be 
kept informed of. These requests can be simple or complex and may carry a form filled 

out by the information seeker which serves as a profile of the information need. Then, 

the agent's ability to "interact with other agents or other non-agent applications such as 
web browsers, spreadsheets and databases" (Bui and Lee, 1999, p. 228) make 
information retrieval easier and when matches are found, the vendor server pushes this 
information to the user's browser either by e-mailing him/her or by waiting until the 

user logs on and then, download it automatically as a screen saver. This process is 

illustrated in the following figure 2.17 in which the contributor of the information 

content submit his / her data to a system container. When this data matches the interest 

of a subscriber information seeker, the system pushes this content to the interested 

seeker. This method empowers the communication process since, the sender's 
submission triggers communication resulting in the sender's message reaching the 

appropriate recipient: 

contributor 1 -I container 110. I seeker 

Figure 2.17: The Push Process 
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Some of the advantages of IAs and Push applications in the corporate world were 
discussed at the 1999 Conference of Knowledge Managers on the "issue on connecting 
people - profiling their interests and expertise and matching them up" (Morrow, 1999, 

p. 3). One advantage is that users no longer need to repeatedly search the internet and 
specify what they want. They can log-off the system and wait for agents to do their 

work and to notify them through e-mail, which can "minimise both time and cost". 

However, as described earlier no new technology is without drawbacks. The major 
disadvantage of a push technique lies in the subscriber menu preference. In order to 

provide an explanation for this, the following example is given. Imagine a subscriber 
who chooses to be kept informed of the weather forecast for a particular geographical 
location. As has been mentioned earlier, push channels are capable of either pushing 
content to users without them searching for it, or to inform users of changes within a 
particular page or site. This means that when someone chooses to be kept informed on 
the weather forecast for a particular geographical location they will be satisfied. 
However, it raises the question to what extent users are able to define their own set of 
keywords. For instance, what happens if someone only wants to be informed when 
temperature rises by 5 degrees Celsius. It is unfortunate that push channels only have a 

predefinied set of keywords, chosen by the push vendor and therefore are not designed 

to let users choose their own particular set of keywords. In the case of a database, the 

system will push and inform the user of a new entry regardless of whether the 
information content matches the user's interest. 

In conclusion to this section, different search methods are employed in order that 
information seekers may achieve their information needs. Such search methods include: 

boolean logic, probabilistic, probes, string, IAs, and Push technology. Although the last 
is considered as an empowered method for communicating information content since it 

allows information systems to behave as communication systems in terms of how 

information reaches the recipient, it still has its drawbacks. The next major section is 

dedicated to the specific issue of communication within the design research discipline. 

Within this context, the needs and benefits of communicating research in general and 
design research in particular amongst its peers are presented. Also, the major 

communication and information systems used for communicating information relating 
to research in general and design research in particular are presented, and finally, the 

nature of the problem with which this PhD is concerned is more fully explained. 
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2.3 Communication within Research and Design Research 

The following sections will present the needs and benefits of communicating research 
in general and design research in particular. 

2.3.1 Recognition of the Importance for Communication of Research 

The importance of communication within any research endeavour has been subject to a 
great deal of research. Meadows (1974, p. 91) stated that "communication in one form 

or another usually takes up a significant fraction of a scientist's working life". In an 
attempt to determine how a scientist becomes aware of particular items of information, 

earlier studies in the United States of America indicated that "scientists were using 
journals, had attended scientific meetings, made personal contacts, and searched 
indexes and abstracts (Meadows, 1974, p. 107). Reflecting on the many investigations 

that were carried out, "during the 80s and 90s U. S. A. policy and planning initiatives in 

some scientific disciplines began to articulate the critical importance of information and 
data as resources" (Robbin, 1995, p. 38). Pechura and Martin (1991, p. 84) when 
supporting the same contextual importance wrote: "the scientific enterprise is composed 
by people who generate ideas, design ways to test those ideas, collect data, and 
communicate the ideas and data in a variety of ways. The communication of ideas and 

results is as important to the growth of knowledge as the data themselves". Based on 
these developments Wulf (1989) coined the metaphoric phrase 'collaboratory' in order 
to represent new modes of communication, cooperation and collaboration ('c-cubed') 

that would improve the efficiency and effectiveness of a scientific enterprise. Wulf 

(1993) also wrote that "a collaboratory represented a centre without walls, in which the 

nation's (U. S. A. ) researchers can perform their research without regard to physical 
location - interacting with colleagues, accessing instrumentation, sharing data and 
computional resources, and accessing information in digital libraries". Robbin (1995) 

attempted to experiment further with Wulfs 'collaboratory' metaphor as well as with the 

criteria established by the U. S. A. National Research Council in 1993. She proposed an 

environment in which "data and information sharing" and "communication with remote 

colleagues" (p. 40) were two of its four basic constituents. She also argued about the 
importance of communicating research in that "the action of communicating outside the 

area of specialisation influences the development of new specialities, in which, in this 

way, research will become more interdisciplinary, and a research area will advance by 
integrating different specialisations" (p. 42). 
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2.3.2 Recognition of the Need for Communication of Design Research 

In design as in all other disciplines, "research is generally understood as the process 
whereby new knowledge is generated" (Newbury, 1996, p. 8) and that it "is of crucial 
importance to the evolution of design and its future health" (Stenros, 1996, p. 4). For a 
long time, communication has been a major issue within the design research discipline. 
Alexander in 1964 argued that "enabling communication, enabling the processing of 
information, formulating methods and models, and capturing knowledge are some of 
the problems which appear within the design field just as in other subjects". Some 

years later, communication was still recognised as an important issue within design 

research where, "knowledge and information are useless if they are never 
communicated, transferred or applied" (Young, 1986, p. 320). Bearing in mind, that 
"knowledge is generated and accumulated through action" (Owen, 1998, p. 11), it can 
be argued that "an important aspect of knowledge exploration is communication" 
(Sonnenwald, 1996, p. 279). This is also the concern of many others involved in design 

research endeavour such as, Allison, (1993, p. 6) Archer, (1995, p. 6) Cooper, (1995, p. 
17) Press, (1995, p. 38) Bessis and Robertson (1995), and Newbury (1996, p. 9) since, 
they all argue that design research should be "communicable" and its outcomes "be 

accessible" and "transferable" to others. 

Archer (1995, p. 10) argued that good practice in academic research should be 

expressed in much the same terms as the post - Popperian paradigm adopted in science 
research. These are among others: "i. that the enquiry must be calculated to expose new 

observations or new explanations; or it must seek to falsify previous observations or 

explanations, ii. any new data obtained must be recorded so as to be checkable by later 

observers, and iii. the record of the investigation and its findings must be published or 
otherwise exposed to critical appraisal by other investigators". This also matches 
Wenham's (1998, p. 63) view who stated in relation to the scientific paradigm that: 
"scientific knowledge growth lies on the basis of the evidence currently available" in 

which, "far from being conclusively proven, scientific knowledge is much more like a 

report on progress so far, which future investigators will accept, modify or contradict". 

2.3.2.1 Current Problems with Communication in Design Research 

From the above evidence, design research needs to be communicated, but currently the 

evidence is that it is not being communicated effectively. Bearing in mind that "design 

research lacks evidence" (Cooper, 1995, p. 14) and is characterised "as a relatively new 
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endeavour" (Allison, 1992), design researchers should share their results to benefit not 
only each other's work but also the discipline itself. Numerous others involved in 
design research support this concern. More specifically, this need for available and 
accessible design work that can be communicated has also been recognised by many 
others involved in the design research endeavour, including Parnas and Clements (1986) 

who identified the need for design documentation to be available. Agnew (1993) argued 
that documentation is the knowledge base for design research, in which: "the effect of 
the undocumented tradition (in design) is to leave us (design research) in the academic 
stone age". On this basis, Allison (1993) concluded, "there is a need to build upon what 
has been done already" and in particular, "when information exchange has become 

easier" (Korvenmaa and James, 1993, p. 28). In an attempt to illustrate these problems, 
Allison refers back to the Polytechnic and College Funding Council (PCFC) report in 

which "research in the PCFC sector, (1990) shows that the volume of research in art 
and design was the lowest of all nine programme areas in the sector". On this basis, 
Allison in 1991 argued: "if the PCFC picture of research was inaccurate, then it would 
seem that researchers in the field need to be more communicative about their work". 

However the Research Assessment Exercise has pointed out that across the UK as a 

whole, research quality in general as measured by their rating system has improved 

dramatically over the last decade. In particular, "in RAE 96 there was an increase of 

some 6% in the number of submissions and of some 11 % in the number of researchers 

submitting since RAE 92. Results of the RAE 2001 confirm further improvements in 

the overall quality and international standing of research carried out in the universities 

and colleges of the UK. In particular, 55% of all research active staff now work in the 

top-rated 5 or 5* departments compared with 31% in RAE 96. Furthermore, research at 
the lower end of the scale (rated 1 and 2), which in RAE 96 accounted for nearly a 

quarter of the submissions, now accounts for only 6% of submissions. 

In addition to this, in RAE 2001, there has been a considerable increase in the volume 
of research that equates to national or international levels of excellence: 64% of the 

submissions in 2001 fell into these categories and were awarded grades of 4,5 or 5*, 

compared with 43% in RAE 96. The results of the 2001 RAE also confirm the UK's 

position as one of the world's foremost research nations. For example, "it is among the 

top five nations in terms of the number of papers produced per researcher" (RAE, 

2001). Although these findings clearly demonstrate a degree of improvement overall, 
the question remains as to what degree improvements have been made within the 

specific Unit of Assessment of Art and Design. 
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An examination of the RAE outcomes carried out by the author, involved a comparison 
of the top rating scores achieved throughout the years and in particular a comparison of 
the outcomes achieved in the RAE 92, RAE 96 and RAE 2001 (see Appendix VIII). To 

achieve this, the author produced three lists of the RAE outcomes for all the UoA based 

on the published results of the RAE's in 92,96 and the most recent one the RAE 2001 

(see Appendix VIII, Listings 1,2 and 3). It is worth noting that the intention was to 
include the RAE 88 results in these comparisons but this was not feasible since these 

results were not available. An effort to gain access to them through the RAE and 
HEFCE was not successful since they did not respond to the request. 

For this examination, the first goal was to identify the actual position of the Art and 
Design Unit of Assessment (UoA) compared with the other Units of Assessment. Three 

listings have been produced. (See Appendix VIII, Listings 8,9 and 10, Sort by Top 
Rating) These show the ratings achieved in all UoA's in RAE 92,96, and 2001. The 

actual figures in the listings are percentages and are based on the number of institutions 

gaining the top ratings of 5 for RAE 92 and 5* or 5 for RAE 96 and RAE 2001 in a 

particular UoA. (Note 5* was not available in 92 and no institution achieve 5* in unit 
64 in 2001) It should be acknowledged that this figure is an estimate and not a perfect 

comparison as the rating systems are not directly comparable. Listing 8 shows the Art 

and Design UoA in RAE 1992 was placed 67th out of 72 with a value of `6.8'. Listing 9 

shows the Art and Design UoA in RAE 1996 was placed 66th out of 69 with a value of 
`7.9' and listing 10 shows the Art and Design UoA in RAE 2001 was placed 66th out of 
69 with a value of `16'. (Note that at the time of writing the thesis the Biochemistry 

UoA/12 had not published its results and therefore it was ranked last with the value of 
`0'. This is something that could affect the outcome of this investigation since 
Biochemistry was ranked 18th in the RAE 92 and Ist in the RAE 96). These results 
however indicate that Art and Design has one of the lowest average scores and 
therefore, the earlier statements made by Cooper and Allison may still be valid. 
However, as the RAE has pointed out that research quality in general as measured by 

their rating system has improved dramatically over the last decade, it is argued that 

although Art and Design may not have improved significantly relative to other UoA's, 

quality has improved within the discipline itself. Certainly there were more submissions 

with at least a score of 5 in Art and Design in 2001 than in 1996. 

The next goal was to determine the quantity of art and design research in terms of the 

submissions made to the RAE in 1992,1996 and 2001. A chart was produced (see 
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Appendix VIII, Listing 11: Sort by Submissions and Output) and the results show that 
Art and Design made 59 submissions in RAE 92,89 in RAE 96 and 75 in RAE 2001. 
These findings demonstrate that although Art and Design made more submissions in 
RAE 96 compared to RAE 92, it still made fewer submissions in RAE 2001 compared 
to RAE 96. This result is though potentially misleading as the actual physical output 
also needs to be considered. 

The following goal was therefore to determine the output based on the number of 
outcomes from active researchers in the RAE in 1992,1996 and 2001. A second chart 
was produced (see Appendix VIII, Listing 11: Sort by Submissions & Output) and the 

results show that total Art and Design outputs were 976.4 in RAE 92,1578 in RAE 96 

and 1668.7 in RAE 2001. These findings clearly demonstrate that there has been a 
steady growth in the number of outputs and therefore, in the overall quantity of art and 
design research. 

The final goal was to determine the ratio of design research output i. e. the number of 

outputs to the number of the submissions. A third chart was produced (See Appendix 

VIII, Listings 4,5,6 and 7: 1992/1996/2001 Outputs Sorted by Volume) which placed 
Art and Design UoA 23rd out of 72 in RAE 92,22nd out of 69 in RAE 1996 and 18th 

out of 69 in the most recent RAE 2001. This clearly demonstrates that Art and Design 

is in a higher position than most of the other UoA in terms of outputs per submission. 
In addition to this, the results also demonstrate that there has been a steady 
improvement in terms of the number of outputs per submission in Art and Design 

throughout the various RAEs since, the results show that the ratios of Art and Design 

output to submissions were 16.5 in RAE 92,17.7 in RAE 96 and 22.2 in RAE 2001. 

Together these findings clearly demonstrate that there has been a continuous 
improvement in terms of the volume of art and design research output. 

All these results indicate an improvement in terms of both quality and quantity and 

consequently it is argued that more funding has come into the art and design sector for 

research, in many cases for the first time, as a direct result. To help calculate the amount 

of funds given to art and design research, Woolley (1998) has pointed out that ratings 1 

and 2 attracted no funding, while a rating of 5* attracted approximately four times as 

much funding as a rating of 3b for the same volume of research activity in RAE 1996. 

Woolley (1998) also lists the RAE ratings converted into funding weights for each unit 

of assessment. This list can also be seen in Appendix VIII (see Listing 12). Based on 
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this list, Art and Design UoA had an overall funding weight of 107.9 in RAE 1996 and 
using the same calculation a potential funding weight of 136.5 in RAE 2001 (see 
Appendix VIII, Listing 12: 2001 & 1996 Ratings and Funds). A comparison using the 
RAE 92 results was not attempted due to the incompatibility of the rating system. These 

results however clearly demonstrate that Art and Design should attract 26.27% more 
funds in RAE 2001 compared to RAE 1996 based on 1996 funding levels. This should 
further support the increase of both the quality and quantity of art and design research 
in the future. 

To conclude this section: it can be argued that design research is a relatively new 
endeavour and although there has been an improvement in terms of the quality and 
quantity of design research output, this may have added to the complexity of actually 
communicating design research work. This complexity is due to the considerable 
increase in the volume of design research activity, i. e. the growth in the number of 
researchers involved in design research output and the design research output itself, as 
well as, the wider range of key design research areas referenced in the most recent RAE 
2001 compared to the previous exercises. However, the question still remains as. to 

whether communication of design research has improved in response. 

2.3.2.2 Towards an Improvement 

This need for communication of design research results has also been identified by 

Friedman (1997) who pointed out that: "the fact that design is young poses challenges 
to the development of a rich theoretical framework. In order to develop this framework, 

a community of researchers must identify themselves and enter into dialogue". Vakkari 

(1996, p. 169) in relation to the development of a professional research community 
argued that: "discussion about the scope and content of a young field of research helps 

to form the identity of its scientific community". Korvenmaa and James (1993, p. 23) 

argued that in order for design research "to consolidate its position there should be 

accessibility of results and conformity of language" which matches Meadows' (1974, p. 
92-93) question in relation to the scientific paradigm and in particular: "one must rather 

ask - is the information available in a way acceptable to the individual scientist? " 

However, "creating and sharing knowledge are intangible activities that can neither be 

supervised nor forced out of people. They happen only when people co-operate 
voluntary" (Kim and Mauborgne, 1997) . Although this may be true, Allison (1994) 
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argued in relation to this attitude of sharing knowledge within art and design research: 
"that those involved in research in art and design should be rigorous in their attention to 

previous work in the field - there are no prizes for the designer who reinvents the wheel 

- and in the reporting of research findings back to the field in an appropriate form". 
This has is been well known and is cited as the 'professional attitude'. 

In relation to the scientific paradigm, Schartz (1992) claims that "knowledge is 

comprised of both formal data and literature and informal results and news that is 

manipulated by the scientist, this manipulation includes browsing through the available 
knowledge, recording and sharing interrelationships between the items in a software 
environment to manipulate this knowledge by people with common interests and shared 
values". On the other hand, "one of the major goals of computer network development 
is to create a communication environment that is free of barriers as possible - an 
environment that can support the rapid communication of ideas and images at every 
stage of experimentation and discovery" (Pechura and Martin, 1991, p. 84) in which, 
"making all this information easily accessible to distributed users while effectively 
dealing with errors, conflicts, and updates presents a challenging research problem of 
the utmost urgency" (Lander, Langridge and Saccocio 1991, p. 34). To this extent, 
Marchionini (1995, p. 4) argued that "electronic information systems cause incremental 

changes in how people seek, acquire, and use information", and therefore, "there is a 

need for research on search systems" (p. 188). 

In conclusion to this section, communication within any research discipline as well as 

within the design research discipline is considered of fundamental importance. The 

need for improved communication within the design discipline due to its relative 
immaturity and lack of evidence in relation to its progress has also been highlighted. In 

addition to this, the increased range of the design research key areas involved, the 
increased volume of design research output, the increased number of design researchers 
involved, the current context of the RAE, the potential of the latest developments in 

communication and information technologies, as well as the need for further research 
into their use in design research have also all been recognised. The associated need for 

the development of a rich theoretical framework as the foundation for communication 
between design researchers and their content has been stated. The following section will 
present some of the existing computer based communication and information systems 
used for communicating research in general and design research in particular. 
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2.3.3 Communication and Information Systems used within Research 

There is a plethora of communication and information systems used in other non-design 
research areas. Some of the computer based systems include: the Bath Information and 
Data Services (BIDS), the British Humanities Index (BHI), the Current Research In 

Britain (CRIB), the Current Technology Index (CTI), the Edinburgh Engineering 
Virtual Library (EEVL) and the INSPEC. The following paragraphs provide more detail 

about these systems. 

The Bath Information and Data Services (BIDS) provides access to the bibliographic 

records taken from 10,000 journals of the British Library's most requested titles. In 

addition to this, BIDS is a hosting service for a number of academic databases 
including the: Science Citation Index, Social Sciences Citation Index, Arts and 
Humanities Citation Index, Index to Scientific and Technical Proceedings, Compendex 
Plus, British Library Inside Information Database and International Bibliography of the 
Social Sciences. BIDS is updated twice a week and new journal titles are added within 
a few days of arriving at the British Library. BIDS is a shared service and it can be 

accessed via a Telnet connection. Users need to contact BIDS which provides username 
and password to those who are members of a subscribing Institution only. It can be 

accessed on-line at the following address: 'Telnet: //bids. ac. uk'(BIDS, 1995). 

The British Humanities Index (BHI) is a CD ROM based bibliographic database and 
lists periodical and newspaper articles from some 300 British titles. Subjects covered 
include: arts, music, philosophy, religion, literature, economics, politics, history and 

society. The index is updated quarterly (BHI, De Montfort University, 1996). 

The Current Research In Britain (CRIB) is a CD ROM based database which "gives 
details of research projects currently being undertaken in the British academic 

establishments" (CRIB, De Montfort University, 1996). The database covers 
information from the current year, 'is updated annually and includes the subject of 
biological sciences, humanities, physical sciences and social sciences. 

The Current Technology Index (CTI) is a CD ROM based bibliographic database and 
lists reference articles from technical periodicals in the areas of: chemistry of food, 

computing, engineering, ergonomics, operation research and physics. "CTI is updated 
quarterly and covers from 1981 onwards" (CTI, De Montfort University, 1996). 
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"The Edinburgh Engineering Virtual Library (EEVL) is a project to build a gateway for 

the higher education and research community to facilitate access to high quality 
information resources in engineering" (EEVL, 1996). EEVL project is under the 
Electronic Libraries Programme which is managed by the JISC on behalf of the UK 
Higher Education Funding Councils and it is similar in concept to SOSIG (Social 
Science Information Gateway) and OMNI (Organising Medical Networked 

Information), and it provides free access via the the WWW. Its access on the WWW 
is: 'httpJ/www. eevl. ac. uk/welcome. html'. 

The INSPEC is a CD ROM based bibliographic database with abstracts which is 

updated quarterly. It lists periodical articles, major reports and conference papers in the 
following subject areas: electronics, physics, computing and information technology. 
(INSPEC, De Montfort University, 1996). 

2.3.4 Communication and Information Systems used within Design Research 

In design research, societies and organisations including the Chartered Society of 
Designers (CSD), the Design Management Institute (DMI), the Design Research 

Society (DRS), the European Academy of Design (EAD) and the Royal Society of Arts 

(RSA), provide a variety of communication and information systems within the design 

research discipline which are either computer or non computer based. Computer based 

systems used within the design research discipline include: 

Art, Design, Architecture and Media Information Gateway (ADAM) 

Allison Research Index of Art and Design (ARIAD) 
Art Bibliographies Modem 
Art Index 
Bath Information and Data Services (BIDS) 
Bulletin Board for Libraries (BUBL) 
BLDSC Conference Proceedings, the British Education Index 
British Reports, Translation and Theses 
Clothing and Textile Arts Index 
Current Technology Index 
Current Research in Britain 
Design and Applied Arts Index 
Educational Research Information Centre (ERIC) 
Index to Theses (ASLIB) 
Multimedia Assets for Industrial design (MAID) 
Textiles Technology Digest 
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The following paragraphs will present the most design research orientated systems: 

The ADAM project is the Art, Design, Architecture and Media information gateway. 
The project's aim was to build an information gateway to quality checked resources 

related to the above disciplines on the Internet. This basically means a catalogue of 

records describing Internet resources that can be searched over the WWW. The ADAM 

Consortium consists of the following partners: the Pavilion Group, the Visual Arts Data 

Service (VADS), the UK Office for Library and Information Networking (UKOLN), 

the On-line Computer Library Centre (OCLC), the Access to Network Resources 

(ANR), the Technical Advisory Service for Images, and the Knowledge Gallery. The 

last three partners are funded by the JISC Electronic Library Programme. All 

information presented is acquired by the ADAM's WWW site which can be accessed 
from the address: 'http: //www. adam. ac. uk'. The following figure 2.18 illustrates the 

ADAM WWW interface (1999): 
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Figure 2.18: WWW ADAM system, (source, http: //www. adam. ac. uk, 1999) 

The Allison Research Index of Art and Design (ARIAD) is the UK national database 

for research in art and design and is developed with support from and in collaboration 

with the Arts Council of England, the Chartered Society of Designers, the Council of 
Subject Associations in Art and Design, the Conference for Higher Education in Art 

and Design, the Design Council, the Design Research Society and the National Society 

for Education in Art and Design. The ARIAD originated in and grew out of earlier 
index listings. The first was the Index of British Studies in Art Education and was 

published in 1975. It was originally a card index and listed submitted research for 

higher degrees included research from 1966 up to 1974. The second index named the 

page 58 



Chapter 2: Dcsign Research and its Communication 

Index of British Studies in Art and Design Education was published in 1986 and 

covered research carried out up to 1985. The third Index, the Allison Research Index of 
Art and Design was the first edition that could be accessed in both hard copy and 

electronic form and contained research up to 1992. In 1995, an Australian version of the 
ARIAD was published and provided information on all research carried out up to the 

present time. In 1996, the ARIAD was published in its second and latest edition in an 

electronic form on a CD ROM. "It consists of three related databases: the Research 

Projects, the Research Institutions / Organisations, and the Research Resources" 

(Allison, 1996). This index includes all research projects up to 1995. The index's 

records contain an abstract that stands as a description of the project, name of the 

author, keywords identification, images where applicable, and finally, the names of the 

collaboration and award institutions. Submission of data is through paper forms. This 

edition is also (1999) accessible through a WWW interface at the address 
'http: //www. ariad. co. uk'. Figure 2.19 illustrates the ARIAD WWW interface (1999): 
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Figure 2.19: WWW ARIAD system, (source, http: //www. ariad. co. uk, 1999) 

The Design and Applied Art Index is a CD ROM based index which "lists 100,000 

references from 450 design and craft periodicals" (Friggens, 1998), and includes 

articles from 1973 up to 1998. Its search capability facilitates search by subject and 

retrieved references are viewed with a short abstract. 

EDINA is a JISC funded project and is the source of bibliographic information for art 
and design which offers a number of on-line services to UK higher education and is 
based at Edinburgh University. It consists of the Art Abstracts and the Periodical 
Contents Index (PCI) and both services can be accessed through a WWW interface. 
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EDINA Art Abstracts "is an enhanced version of Art Index" (Tubby and Bevan, 1998, 

p. 44) and it comprises the bibliographic contents of some 280 leading art periodicals. 
Each reference contains a detailed bibliographic description of the item and it covers up 
to 1984 as an index, with added abstracts from 1994 to the present. The database 

currently has nearly 400,000 records, and, with monthly updates, is growing steadily. 
EDINA PCI "offers on-line access to the table of contents of thousands of English and 
other European language journals from their date of issue to the early 90s" (Tubby and 
Bevan, 1998, p. 45). Its address on the WWW is: 'http: //edina. ed. ac. uk'. Figure 2.20 

illustrates the EDINA WWW interface (1999): 
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Figure 2.20: WWW EDINA system, (source, 'http: //edina. ed. ac. uk, 1999) 

Multimedia Assets in Industrial Design (MAID) is a telematics application project 

supported by the Information Engineering programme of European Commission DG 

XIII. According to its literature (MAID, 1996) "the project aims at improving the 

competitiveness of the design based industries and professions". Among others, the 

services will allow designers and industry to: "interactively access on-line multimedia 
databases and use them for professional purposes, interactively access on-line design 

tools and services for distant collaborative working and remote programme execution 

purposes, and access these services by user friendly interfaces and easy accessible 
heterogeneous networks". The MAID Consortium includes partners from the 

Netherlands, the UK, Ireland, Belgium, Spain, Finland, Portugal, Germany and Greece. 

More information about the MAID project can be find by accessing the WWW site of 

the Centre for International Technology and Education of the London Institute, London 

College of Printing. Its WWW address is: 'http: //www. lond-inst. ac. uk/cite'. 
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MAILBASE is an electronic mailing based list that provides a variety of discussion 
forums in different subjects, as well as, art and design subjects and facilitates easy 

communication and discussion between its members. To join any of these mailbase 
discussion lists, a user needs to send an e-mail to: 'mailbase@mailbase. ac. uk' typing the 

command: 'Join [discussionlistname] firstname(s) lastname'. These discussion lists 

which relate to art and design issues include: 'the Artdeslib' which provides discussions 

for art and design library and information staff, the 'cti-art-design' which provides 
discussion on the use of computers and computer-based tools for research or use in fine 

art and design courses in higher education, the 'design-research' which provides a 
discussion forum for designers, academic staff and postgraduate students who are 
interested in design research, the 'ead' which stands for the European Academy of 
Design, and provides a forum for established researchers and academics new to 

research to disseminate their work and collaborate in research, the 'ten' which stands 
for the Textiles Environmental Network and is a group of researchers who meet 
regularly to discuss developments in the field of textiles and the environment, the 'three- 
d' which is run by the National Association for Three Dimensional Design Education 

and covers many aspects of design, including management, teaching or research in 

further and higher design education and finally, the 'vr-art' which provides a discussion 

forum for those interested in Virtual Reality and its relation to art and artistic practice. 
Further information about Mailbase and its discussion lists may be obtained by 

accessing its WWW site on the URL: 'http: //www. maflbase. ac. uk/lists'. 

2.3.4.1 Justification of the Systems used within Design Research 

This section will identify the strengths and weaknesses as well as the problems 

associated with exchanging and communicating information content relevant to design 

research in some of the communication and information systems discussed above. 

As has been argued earlier, networked computer based systems, hence on-line systems 

offer a greater flexibility of access and are more effective in terms of exchanging and 

communicating information. The systems described earlier are mainly on-line apart 
from the Design and Applied Art Index which is CD ROM based. The ARIAD as the 

national database for design research indexes a vast amount of research content and 

although it currently serves its community on-line, it is based on a CD ROM structure. 
It can be therefore argued that the application of a CD ROM database such as ARIAD 

does not take full advantage of the on-line medium. 
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However, bearing in mind that developments in communication and information 

technologies attempt to empower the communication process in terms of how 
information is exchanged and communicated, the question is raised as to how 

effectively and efficiently the ADAM, ARIAD, EDINA, MAID and MAILBASE on- 
line systems facilitate the communication of information as well as how well 
information is collected, selected, represented, classified, stored, transmitted and 
displayed to a particular or interested group. Within this context, the ADAM, ARIAD, 

EDINA and MAID systems do not provide certain on-line facilities such as, on-line 
information collection and two way communication processes. Although a Mailbase 

system allows two way communication, feedback and information exchange, the 

reliability and validity of its information content varies since, it is more like a social 

communication tool for design researchers rather than an actual communication system 
supporting just refereed design research information content. 

From the examination conducted so far, none of these examples are based on an 
empirically developed theoretical communication model which recognises the latest 
information and communication technologies in terms of what needs to be 

communicated in order to ensure design research results are more effectively and 

efficiently communicated amongst the subjects' peers. Therefore, the need to address 
these highlighted weaknesses of the existing systems is the purpose of this research 

study. 

2.4 The Research Problem and the Objectives 

A literature-based review in relation to the communication of design research has 

identified a number of issues, which form the basis of this research. This research is 

concerned with communication within design research, and in particular, how design 

research results can be more effectively and efficiently be communicated amongst the 

subjects' peers. This is for the following reasons: firstly, both Allison (1991) and 
Cooper (1995, p. 17) for different purposes have argued that design research has lacked 

evidence in terms of communicating design research results. In addition to this, the 

need for availability and accessibility of design research results has been emphasised by 

Parnas and Clements (1986), Korvenmaa and James (1993, p. 23), Agnew (1993), Press 

(1995, p. 38), Bessis and Robertson (1995), Newbury (1996). Secondly, the increased 
funding that has come into the Art and Design sector for research, in many cases for the 
first time, and the wider range of the design research key areas involved in the most 

recent RAE compared to the previous RAE, have all led to a growth in the number of 
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researchers, as well as to the volume of design research output which in turn has added 
to the complexity and need to communicate design research work more efficiently and 

effectively. Thirdly, Friedman (1997) based on Vakkari (1996) has stated the need for 

the development of a rich theoretical framework as a basis for communication within 
the design research community. Fourthly, the literature review of current systems used 
for communicating design research results has identified a number of tangible 
disadvantages. Finally, the failure of information systems development methodologies 
to deliver what is required (Lucas, 1975, Galliers, 1987 and Mingers, 1995, p. 19), the 

novelty of the current communication and information technologies (Committee of 
Scottish Universities Principals, 1992) and the incremental changes in the way people 
seek, acquire and use information caused by electronic information systems 
(Marchionini, 1995, p. 4) form the need for further research in relation to information 

and communication models and systems that facilitate the communication of design 

research information. Based on these principles, this research aims to address the 

problem of how communication within design research can be improved by proposing 
the following research objectives: 

" to review what already exists in terms of communication and information systems 

used for communicating design research information content 

" to determine the information needs and requirements of potential users 
" to develop a theoretical communication and information model concerned with how 
design research results can be more effectively and efficiently communicated between 

design researchers 

" to review Human Computer Interaction considerations in order to produce a real 

world specification framework and a prototype in relation to the theoretical model 

" to evaluate the validity of the theoretical communication and information model 
through this prototype in terms of its effectiveness and efficiency 

2.5 Summary 

This chapter has established the aim of the research to address the need for improving 

communication of design research results between design researchers and therefore, the 
following chapter aims to present in detail the methodological approach to conduct this 

study based on the objectives presented above. A step by step framework is proposed in 

order to develop, formulate and evaluate a new theoretical communication and 
information model which will be concerned with how design research results can be 

more effectively and efficiently communicated between design researchers. 
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Chapter 3: Research Design 

3.1 Introduction 

Chapter 3 concerns the amalgam of techniques used to investigate the problem 
identified in Chapter 2. It starts by proposing a five step methodology aimed at 
identifying how design researchers can more effectively and efficiently communicate 
design research results. Next, it presents the Soft Systems Methodology (SSM) in 

greater detail and explains its suitability as the undertaken methodology. The Chapter 

presents the process by which the results of the literature review and primary research 
can be integrated into the development of a theoretical communication and information 

model aimed at improving communication within design research disciplines. It also 
presents the process in which a specification framework and an experimental working 
prototype can become the manifestation of this theoretical model in order for it to be 

evaluated in terms of its effectiveness and efficiency. 

3.2 The Proposed Five Step Methodology 

The proposed five step methodology aims to develop a theoretical communication and 
information model, as a basis for a system, in which design research results can be 

more effectively and efficiently communicated between its peers. This five step 
methodology is based on the research objectives (section 2.4, p. 62) identified and 

presented in Chapter 2: 

" to review what already exists in terms of communication and information systems 
used for communicating design research 

" to determine the information needs and requirements of potential users 
" to develop a theoretical communication and information model concerned with how 
design research results can be more effectively and efficiently communicated between 
design researchers 

" to review Human Computer Interaction considerations in order to help produce a 
real world specification framework and a prototype in relation to the theoretical 
model 

" to evaluate the validity of the theoretical communication and information model 
through this prototype in terms of its effectiveness and efficiency 
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The following paragraphs describe the five step methodology in a more detail: 

stage 1 To review the background area of Information Systems Development 

Methodologies (ISDMs), including Soft Systems Methodology (SSM) in order 
to identify methodological approaches potentially applicable to support the 

achievement of the aim of this research study 

stage 2 To explore and understand the nature of the problem by using SSM, i. e.. to 
draw a rich picture, examine the interventions, the cultural and political aspects 
of the problem situation, identify relevant conceptual systems and describe a 
root definition in relation to communicating design research results, as well as, 
the identification and formulation of a conceptual model. 
The need for a questionnaire as the primary research tool suitable for further 

understanding within the area of the investigation is identified 

stage 3 To acquire respondents input through the questionnaire which will be used to 

establish how design research knowledge is currently communicated, as well as 
to identify what methods, systems and networks for communication are 
currently employed or needed. These results along with the literature review 
will be used to make a comparison of the conceptual model identified in stage 2 

against the perceived real world and to suggest feasible changes in the form of 

a new rich picture and a refined version of a root definition. These findings 

along with the literature review and the conceptual model are used to propose 
a new theoretical communication and information model concerned with how 

design research results can be more effectively efficiently communicated 
between its peers 

stage 4 To further analyse the questionnaire along with stages 2 and 3 findings and 
Human Computer Interaction (HCI) literature based considerations in order 
to produce a specification framework. Structured interviews will be performed 
to evaluate the initial specification framework prior to the formulation of the 

prototype which will stand as the manifestation of the proposed theoretical 

communication and information model which will be tested in stage 5 to 
determine the model's validity 

stage 5 To perform evaluation studies employing Formative and Summative exercises 
in order to test the working prototype, and thereby, the validity of the proposed 
theoretical communication and information model in terms of its effectiveness 
and efficiency 

page 65 



Chapter 3: Research Design 

3.2.1 Stage 1 

This section provides an overview of the methodologies used to tackle problems within 
Information Systems (IS) development and identifies why and how Soft Systems 
Methodology (SSM) can be applied to this research problem. 

The common aim of information systems development methodologies (ISDMs) is to 
"assist in successfully implementing information systems" (Savage and Mingers, 1996, 
110). However, several reasons have been noted by Lucas (1975) for the failure of 
ISDMs to deliver what is required. Many of these failures "ultimately occur as a result 
of limitations in conventional (or 'hard') ISDMs" (Mingers, 1995, p. 19). Conventional 

or 'hard' ISDMs deal with "well defined problems in real world situations" (Horton, 
1999, p. 2). Galliers (1987) stated that these "ISDMs lack mechanisms or techniques for 
identifying users key information requirements, as ISDMs assume that "existing 

systems are effective or that users know what they want and their requirements are 
straightforward to a technical solution". It is argued that, as "these methods pay less 

attention to the human aspects compared to the technical aspects" (Galliers, 1987), and 
hard methodologies "are geared primarily towards the technological aspects of design 

which causes a concentration on technical solutions to what may be complex social, 
organisational and communicational problems" (Mingers, 1995, p. 19). Furthermore, 
Hirschheim and Klein (1989) state that "these methodologies are underpinned by a 
positivist or objectivist viewpoint" and many writers (for example, Boland, 1985; Miles, 
1985; Lyytinen and Klein, 1985; Winograd and Flores, 1987; Checkland and Scholes, 

1990; Stowell, 1991; and Lewis, 1993 - cited by Mingers, J. 1995) have argued that 
"this viewpoint is inappropriate for designing information systems which are but a part 

of the whole process of human communication". However, the failure "to cope with 
anything other than well structured problem situations led to the basic rethink of the 
fundamentals of systems thinking" (Checkland and Scholes, 1991, p. 18). Soft Systems 

Methodology (SSM) was developed in the 1970s in order to cope with problems that 
ISDMs are not capable of handling. SSM is based on the assumption that "all real world 

problem situations have at least one thing in common: they contain people interested in 

trying to take purposeful action. This idea is of a set of activities that are linked together 

so that the whole set, as a new entity, could pursue a purpose was taken to be a new 
kind of system concept, called a human activity system" (Checkland and Holwell, 1998, 

p. 18). This was to alleviate the main weaknesses of the ISDMs, in that they tried to 

extract a single set of compatible user requirements rather than to explore, and 

page 66 



Chapter 3: Research Design 

understand users' requirements within a problem situation (Wood and Doyle, 1989, p. 
4). The initial aim of SSM "is to generate a rich understanding of the relevant situation 
before exploring potential improvements. It is an organised way of tackling messy 
situations in the real world" (Checkland and Scholes, 1991, p. 1). 

In contrast to hard systems, soft systems methodology "constructs conceptual models of 
systems and uses them as tools for investigating the real world" (Horton, 1999, p. 2). It 

"enables someone to view a collection of interrelated items as an ordered arrangement 
which, as a whole, achieves some purpose" (Patching, 1995, p. 9). As opposed to hard 

systems, soft systems methodologies addresses complex, badly structured problem 
situations. It is concerned with investigating a problematic situation that is not well 
defined. The following figure 3.1 illustrates the main characteristics of the hard and soft 
systems: 

Concept of 
organisation 

The `Hard' Tradition 
(Simon) 

Social entities which are set up 
and seek to achieve goals 

The'Soft' Tradition 
(Vickers) 

Social entities which seek to manage 
relationships 

Concept of 
information system 

Underlying systems 
thinking 

An aid to decision making in 
pursuit of goals 

`Hard' systems thinking: the 
world assumed to be systemic 

Process of Predicated upon hypothesis 
research and inquiry testing: quantitative if possible 
Social theory Functionalism (stemming from 

Durkheim) 

Philosophy Positivism 

A way of interpreting the world, and 
make sense of it, in relation to 
managing relationships 
`Soft' systems thinking: the process of 
inquiry into the world assumed to be 
capable of being organised as a system 
Predicated upon gaining insight and 
understanding; qualitative 
Interpretive (stemming from Weber) 

Phenomenology 

Figure 3.1: Hard versus Soft traditions, (source: Checkland and Holwell, 1998, p. 48) 

The author proposes that SSM can therefore be applied to the research problem that has 
been identified and explained in Chapter 2 for the following reasons: 

" the nature of identifying how design research results can be more effectively and 
efficiently communicated between the subjects' peers is concerned with the 
investigation of a non- tangible problem 

" this research investigation of a non-tangible problem does not seek a straightforward solution 
" the research does not aim to focus only on the technological aspects as it is concerned 
with the human aspects too 
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3.2.1.1 The Soft Systems Methodology (SSM) Approach 

According to Professor Peter Checkland, the originator of the SSM, SSM is not a 
method for solving problems. It is a methodology (the originator defines methodology 
as a set of principles of methods, the definition is also used by the Oxford Dictionary of 
Current English, 1996, cited by Checkland and Scholes, 1999, p. A32) able to provide a 

way of investigating problematic situations and suggesting action to be taken. SSM 

was originally described as a seven stage process as seen in the figure 3.2: 
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Figure 3.2: The Conventional seven stage process of SSM, 1975, 
(source: Checkland and Scholes, 1991, p. 27) 

However, it was felt "in the late 1980s that the 1975 version seems rather bald, and in 

any case creates too much of an impression that SSM is a seven-stage process to be 
followed in sequence" (Checkland and Scholes, 1991, p. 27). In response, "the SSM has 

developed, since the seven-stage process has become outdated. The developed form of 
SSM is more sophisticated and it consists of two parallel streams of activity which 
interact with each other" (Horton, 1999, p. 7). The major step forward "enables 

judgement of cultural analysis to be made in terms of the intervention itself; the social 

system of the problem situation; and its politics" (Checkland, 1995, p. 6). This results in 

"a better representation of SSM" (Checkland, 1999 and Scholes p. 44) a process which 
is shown in figure 3.3 and it is this version which has been applied to this research. This 

model of SSM is considered "as an ideal type that can be used to make sense of any use 
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of the approach" (Checkland, 1995, p. 6). This version's concept is described by von 
Bulow's (1989) as follows: "SSM is a methodology that aims to bring about 
improvement in areas of social concern by activating in the people involved in the 

situation a learning cycle which is ideally never-ending. The learning takes place 
through the iterative process of using systems concepts to reflect upon and debate 

perceptions of the real world, taking action in the real world, and again reflecting on the 
happenings using systems concepts. The reflection and debate is structured by a number 
of systemic models. These are conceived as holistic ideal types of certain aspects of the 

problem situation rather than as accounts of it. It is taken as given that no objective and 
complete account of a problem situation can be provided": 
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Figure 3.3: The process of SSM, 1988, (source: Checkland and Scholes, 1999, p. 29) 

Figure 3.4 presents the SSM epistemology and is the language which is used during this 

process and it which has been applied to this study: 
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Real World The unfolding interacting flux of events and ideas experienced as everyday life 
Systems Thinking World The world in which conscious reflection on the 'real world' using systems 

ideas takes place 
Problem Situation A real-world situation in which there is a sense of unease, a feeling that things 

could be better than they are, or some perceived problem requiring attention 
Analysis One, Two, Three Analysis One: examination of the intervention or interaction in terms of the 

roles; 'client' (caused the study to take place), 'problem solver' (undertakes the 
enquiry) and 'problem owner' (plausible roles from which the situation can be 

viewed, chosen by the'problem solver) 
Analysis Two: examination of the social (cultural) characteristics of the 
problem situation via interacting roles (social positions), norms (expected 
behaviour in roles) and values (by which role-holders are judged) 
Analysis Three: examination of the power-related (political) aspects of the 

problem situation via clucidation of the 'commodities' of power in the situation 
Rich Pictures Pictorial / diagrammatic representations of the situation's entities (structures), 

processes, relationships and issues 
Root Definitions Concise verbal definitions expressing the nature of purposeful activity systems 

regarded as relevant to exploring the problem situation. A full Root Definition 

would take the form: do X by Yin order to achieve Z 

CATWOE Elements considered in formulating root definitions. The core is expressed in 
T (transformation of some entity into a changed form of that entity) according 
to a declared Weltanschauung (Worldview), W. C (customers): victims or 
beneficiaries of T. A (actors): those who carry out the activities. 0 (owner): 
the person or group who could abolish the system. E: (the environmental 
constraints which the system takes as given) 

The SEs Criteria by which T would be judged: Efficacy (does the means work? ); 
Efficiency (are minimum resources used? ); Effectiveness (does the T help the 

attainment of longer term goals related to O's expectations? ); Ethicality (is Ta 

moral thing to do? ); Elegance (is T aesthetically pleasing? ) 

Conceptual Model The structured set of activities necessary to realise the root definition and 
CATWOE, consisting of an operational subsystem and a monitoring and 
control subsystem based on the Es 

Comparison Setting the conceptual models against the perceived real world in order to 

generate debate about perceptions of it and changes to it which would be 

regarded as beneficial 
Desirable/Feasible Changes Possible changes which are (systemically) desirable on the basis of the learned 

relevance of the relevant systems, and (culturally) feasible for the people in 

the situation at this time 
Action Real-world action (as opposed to activity in conceptual models) to improve 

the problem situation as a result of operation of the learning cycle for which 
this epistemology provides a language 

Figure 3.4: SSM's Epistemology, (source: Checkland and Scholes, 1999, p. 288) 
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The following sections will present a more detailed background review that aims to 
demonstrate both the streams of logic-based enquiry and the cultural-based analysis of 
the SSM process that has been employed to investigate the research problem as stated in 

stage 2 of the five step methodology, and also to familiarise the reader of this thesis 

with common SSM terminology. It is worth noting that these streams interact with each 

other and they proceed in parallel. The following is based on literature references by 

Checkland (1981), Checkland and Scholes (1991), Mingers (1995), Patching (1995), 

Checkland and Holwell (1998), Horton (1999), and Checkland and Scholes (1999). 

3.2.1.1.1 The stream of Logic-based Enquiry 

This enquiry is a stream of thinking and discussion which is essentially logic-driven and 

can be used to question the real world. It is concerned with the naming and modelling 

of a number of various human systems describing their purposeful activities in the form 

of models and used to illuminate the problem situation. These approaches are described 

as follows: 

" Selecting Relevant (Conceptual) Systems 

" Naming Relevant Systems - Root Definitions and CATWOE 

" Modelling (Conceptual) Relevant Systems 
" Comparing the Model with Perceived Reality 

" Selecting Relevant (Conceptual) Systems 

This step is used in order to identify and describe relevant conceptual systems that do 

not exist in the real world. These systems are examined in relation to the different views 

and beliefs that exist within a situation. These views are known as 'Weltanschauung' 

(worldviews). Worldviews which refer to the problem themes are known as primary 
tasks relevant systems, while the issues in the problem situation are known issue-based 

relevant systems. 

* Naming Relevant Systems - Root Definitions and CATWOE 

Some of the relevant systems identified above are further defined and modelled. The 

root definition expresses the core purpose of the system. This input - output conversion 
is known as the transformation (T). The root definitions may be formulated as follows: 

who is doing what for whom, to whom are they answerable, what assumptions are 
being made, and in what environment. This is also known as the CATWOE (Smyth and 
Checkland, 1976) mnemonic and is illustrated below: 
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Customers (whom): beneficiaries or victims of the transformation (T) 
Actors (who): those who would do transformation (T) 
Transformation (what): the conversion of input to output 
Weltanschauung(assumptions): those worldviews which makes this T meaningful 

within its context 
Owner(s) (answerable): those who own the system and often have the authority 

to stop the (T) 
Environmental Constraints elements outside the system, i. e.. physical, social 

" Modelling (Conceptual) Relevant Systems 
Using this approach the system is modelled in terms of activities expressed as verbs. 
This model contains the activities necessary to carry out the transformation within other 

constraints of the model. However, the system as a whole entity should adapt and 

survive in the changing environment of the complexity of everyday's life. Forbes and 
Checkland (1987) highlighted three criteria by which performance of a proposed 
system as a whole is judged and these are as follows: 

Efficacy 'does the means work? ', this checks of whether the output is produced 
Efficiency the 'amount of output divided by amount of resources used, which 

checks whether minimum resources are used to obtain it 

Effectiveness 'is T meeting the longer term aim? ', this checks of whether this T 
is worth doing it 

Although the '3Es' cover the most basic idea of transformation, current considerations 
include the additional criteria of Ethicacy and Elegance (Checkland and Scholes, 1999, 

p. 42). 

" Comparing a Model with Perceived Reality 
Checkland (1981) presents four ways of evaluating models, and these are: 

informal discussion 
formal questioning 
scenario writing based on operating the models 
trying to model the real world in the same structure as the conceptual models 

in which, formal questioning "has emerged as by far the most common" technique 
(Checkland and Scholes, 1991, p. 43). 
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3.2.1.1.2 The stream of Cultural Enquiry 

As the logic-based stream of enquiry has a part to play in human affairs, there is also a 
need to pay attention to other aspects of human situations which specifically make these 
affairs, human and therefore, this stream involves the myths and meanings which 
human beings attribute to their professional and personal relationships with their fellow 
beings. Based on this, the following ways of enquiring into the systems of myths and 
meanings which constitute what is meant by culture are described: 

" Rich Pictures 

" Analysis 1: Analysis of the Intervention 

" Analysis 2: Social Systems Analysis 

" Analysis 3: Political Systems Analysis 

" Making Desirable and Feasible Changes 

" Rich Pictures 
Rich pictures is a technique which has been used to explore the communication and 
comprehension of the problem situation. Checkland and Scholes (1999, p. A16) note 
that their rationale lies in the fact that the complexity of human affairs is always a 
complexity of multiple interacting relationships; and pictures are a better medium than 
linear prose for expressing relationships. They are used to show: 

structure organisation or field boundaries, geographical considerations, people 
and institutions 

process activities, flows of information or materials 
climate the relationship between structure and process, and any associated 

problems 
soft facts concerns, conflicts and views 
environment external interested bodies, factors affecting organisation or field 

" Analysis 1: Analysis of the Intervention 
This analysis refers to the problem solving activity, the SSM study itself and determines 

who occupies the three specific roles in the intervention. These are: 

client the person who commissions or who caused the study to take place 
problem solver(s) those who wish to do something about the situation, or those who 

are prepared to support the study by making resources available 
problem owner this lists the possible problem owners and always include client 
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" Analysis 2: Social Systems Analysis 
This analysis refers to the social system in the problem which consists of a continually 

changing interaction between roles, norms and values. In particular: 

roles these are social positions which are recognised by people in the 
situation under study 

norms these are the ways in which the occupant of a particular role is 

expected to behave 

values these are the standards on which performance of role holders is assessed 

" Analysis 3: Political Systems Analysis 
This analysis looks at the way in which power is gained, maintained and used. It is 

concerned with the process by which different interests reach accommodation that do 

not necessarily involve agreement. 

" Making Desirable and Feasible Changes 
Checkland and Scholes (1999, p. 52) argue that SSM aims to do something about a 

situation regarded as in some way unsatisfactory. As action has been applied using 
SSM, these changes are aimed to help remove the dissatisfaction. These changes 
themselves are usually described as 'systemically desirable' and 'culturally feasible'. 

3.2.1.2 Soft Systems Methodology (SSM) Limitations 

Although, "SSM activity models can form a cogent basis for information flow models 

upon which the information system design process can be based"(Checkland and 
Griffin, 1970), "there is not a systematic way of determining the information needed 

and produced by an activity, nor of developing data models. There is no connection to 

standard IS design methodologies or case tools to facilitate the detailed design work 

after the requirements have been identified" (Mingers, 1995, p. 25). 

However, as Checkland and Scholes (1991, p. 25) have stated: "SSM subsumes the hard 

approach, which is a special case of it, one arising when there is local agreement on 

some system to be engineered". To this extent, many have tried to link SSM with other 

existing structured design methods. This was first raised by Stowell (1985) who 

suggested that "an agreed conceptual model could be expanded into a detailed data 

specification using a data flow diagram (DFD)". 
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In trying to establish links between SSM and ISDMs, three different options have been 

suggested by Wood and Doyle (1989). Firstly, by incorporating tools and techniques 
from ISDMs within an SSM framework. Secondly, by linking SSM to ISDMs, where 
SSM is used as a front-end and thirdly, by using elements of both methodologies to 
build a framework. Miles (1988) has classified the first two options as 'embedding' and 
'grafting' respectively. In linking SSM with other ISDMs, Mingers (1995, p. 29 - 39) 

cites a number of different approaches that have been studied, including: Miles (1988), 

Prior (1990), Avison and Wood-Harper (1990,1992), Sawyer (1991), Grecory and 
Merali (1992), Savage and Mingers (1993). The following figure 3.5 presents the 

comparison of these methods: 

Data model above/ Link to IS Additional 
Method Type of CM Number of CMs below line* Method SSM constructs 

Wilson Primary One 

Checkland 'Relevant' One 

Prior 'Agreed' One 

Sawyer Issue to primary One 

Gregori & Merali 'Agreed One 

Miles 'Agreed' One 

Savage & Mingers 'Relevant' One or more 

Galliers Relevant' Multiple 

Below None Maltese Gross 

Above None 

Below DFD 

Above DFD 

Below DFD Logico-linguistic 
model 

Below None Conceptual flow 
model / 
Conceptual data 
model 

Below JSD (Jackson 
System Development) JSD framework 

Below None Scenarios 

Figure 3.5: The Comparison of Methods for Linking SSM to IS, (source: Mingers, 1995, p. 42) 
* where the line divides the real world from the systems thinking about the real world 

However, linking SSM with other IS methods "is very much a developing area and there 

are a number of difficulties and questions that must be addressed" (Mingers, 1995, p. 
43). One of the major concerns is the difference between SSM and ISDMs "in terms of 

underlying philosophy, particularly epistemology" (Savage and Mingers, 1996, p. 112), 

with "one being objectivist and the other being subjectivist" (Mingers, 1995, p. 27). 

Therefore, the method of linking SSM with other IS was not applied in this case since: 

" it is still a developing area with major concerns and criticisms 
" it is not widely documented 

" it has not provided evidence of successful use 
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3.2.2 Stages 2 and 3 

These stages (Chapter 4) document the SSM approach aimed at exploring and 
understanding the nature of the problem which has been defined in Chapter 2. It utilises 
all the SSM steps described in stage 1 and they are documented in the form stated in the 
figure 3.4 which is concerned with the SSM's epistemology. These steps include: 

" rich picture 
" analyses one, two and three 

" relevant systems - root definition and CATWOE 

" conceptual model 

After the conceptual's model formulation a questionnaire was employed as the primary 
research tool of the study to help provide information on certain aspects of the problem 
and in particular, in terms of. 

" how design research knowledge is currently communicated 

" what methods, systems and networks for communication are employed or needed 

The questionnaire was also designed with the purpose of reviewing and identifying the 

awareness and use of current computer based systems within the design research 
discipline as this is a primary focus of the research problem, as well as, to examine the: 

" strengths and weaknesses of those communication systems already used 

These results along with literature review were used to: 

" make a comparison of the conceptual model against the perceived reality 
" suggest feasible changes in the form of a new rich picture and a refined root definition 

Finally, integration of these primary research results along with the literature review 
and the conceptual model was compiled in the form of a: 

" new theoretical communication and information model concerned with how design 

research results can be more effectively and efficiently communicated between design 

researchers 
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The questionnaire (see appendix I) was closed-form and structured. The closed-form 
questionnaire was chosen instead of an open-form one, since open-form questionnaires 
"achieve less uniformity of measurement than closed-form questionnaires and they 

achieve less reliability" (Van Dalen, 1979, p. 154). Questions were fixed alternative, 
including options such as: 

'Yes' and'No' 
'One to iWo Years' to'More than Ten Years' (four-point scaled) 
'Less than Five hours per week' to More than Twenty hours per week' (four-point scaled) 
'Very Experienced' to'Not Experienced (four-point scaled) 
'Always' to 'Never' (four-point scaled) 
'Very Important' to'Unimportant' 
'Very Useful' to 'Not Useful' 
'Strength' to 'Weakness' 
'Very Appropriate' to 'Inappropriate' 
'Other' 

(four-point scaled) 
(four-point scaled) 
(two-point scaled) 
(four-point scaled) 

where it was considered appropriate 

Content analysis was not employed in this questionnaire since the 'Other' option was 

very rarely filled. The results were statistically analysed using the S. P. S. S. (Statistical 
Package for Social Sciences) release 6.1.1 on an Apple Macintosh operating system 

which is considered "the most comprehensive" (Maddix, 1990, p. 82). Participants in 

this questionnaire included designers, researchers, supervisors, examiners and 
Universities staff and involved: 

circulation 
67 members of De Montfort University (DMU) 
396 members of the Chartered Society of Designers (CSD) 
100 members of the Design Research Society (DRS) 
37 users of the Allison Research Index of Art and Design (ARIAD) 

The questionnaire was distributed throughout UK using the postal method between 

July 1997 and January 1998 to a population of the 600 subjects. Van Dalen (1979, p. 
130 - 131) pointed out that a sample of 30 subjects or a 10 to 20 percent of the 

population is often used and permits the use of large sample statistics. Therefore, the 
87 responses (14.5%) are considered acceptable for the purposes of this research. 
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3.2.3 Stage 4 

Previous sections (stages 1,2 and 3) have discussed the methods which supported the 
development and the formulation of the theoretical communication and information 

model concerning how design research results can be more effectively and efficiently 

communicated between the design researchers. However, even using such techniques, 

there is still a need to assess and test this model's outcome, to ensure that it actually 
behaves as it is expected to, and this is documented in Chapter 5. Therefore, this stage 
describes how the SSM theoretical model produced is used to formulate a specification 
framework and ultimately a prototype which will enable the model to be tested. 

Human Computer Interaction (HCI) considerations are employed in order to formulate 

these manifestations in a real world situation by: 

" illustrating the theoretical model's process flow chart 

Then, additional questions included in the primary research tool employed in the stages 
2 and 3 (i. e. the questionnaire) were used to help justify: 

" whether design researchers can operate the system in the environment for the 
purposes as described in the theoretical model 

" usability factors aimed to augment performance of the system as described in the 
theoretical model and illustrated in the initial process flow chart 

Incorporation of the these findings resulted in a: 

"a refined version of the process flow chart 

Analysis of all the findings related to this stage allowed the development of the: 

" specification framework 

Using this framework, one-to-one structured interviews with five experts in the field of 
design research were then conducted aimed to evaluate this specification framework 

prior to the development for an appropriate prototype. This evaluation method 

examined: 

" whether the system would be useful to design researchers 
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" whether there is a need for improvements and / or modifications 

" what will be the key core elements for this system 

These results formed the basis for the: 

" final version of the specification framework in an operational form 

3.2.4 Stage 5 

This stage is documented in Chapter 6 and describes the nature of the exercises used to 
judge the efficacy, effectiveness and efficiency of the theoretical communication and 
information model. As Newman and Lamming have pointed out: "this is solved 

empirically, by building and testing a prototype" (p. 190), in which these kinds of tests 

are generally known as evaluation exercises. 

In this study, the specification framework formulated in stage 4, based on the theoretical 

communication and information model was used to develop: 

" an appropriate real world working prototype to serve as the manifestation of the 

theoretical model 

This prototype was evaluated at intervals during its development and at the end. 

Although one aim of this study was to assess the usability and functionality of such a 

prototype this was considered a secondary exercise. The primary exercise was to assess 
the validity of the theoretical communication and information model and therefore 

these evaluation methods included: 

" secondary exercise: the formative evaluation 
" primary exercise: the summative evaluation 

3.2.4.1 Secondary Exercise: The Formative Evaluation 

This type of evaluation assisted the process of developing and envisaging the 
implementation of the experimental prototype design. Both at intervals and at the end, 
the prototype was tested in terms of its efficacy (according to the SSM epistemology on 

page 70 of this thesis, efficacy is concerned with whether the means is working) as well 
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as its usability and functionality in relation to its efficient operation, and the results 
were then fed into its next stage of development. Hix and Hartson (1993) have pointed 
out that, "this overall approach has been called formative evaluation because it is 

oriented towards helping form the solution to the design problem" (p. 190). 

However, as the formative evaluation was only used to help in developing a suitable 

prototype to assess the validity of the proposed theoretical model and underlying 
thinking, it was designed only to ensure that the prototype was an accurate 
manifestation of the theoretical model, that is, to ensure that the prototype being tested 
did not adversely affect users' productivity in relation to the aspects in the theoretical 

model which would then interfere with the primary evaluation. 

Participants of this evaluation varied from experts in the field to the end users including 

supervisors, lecturers in screen design and research students. These evaluation exercises 
were based on the work of Kerr and Hiltz (1982, p. 162), Dix, Finlay, Abowd and Beale 
(1993, p. 375), Shneiderman (1992, p. 478), Wilcox (1994, p. 18), and, Newman and 
Lamming (1995, p. 190) and were employed as follows: 

" one-to-one expert evaluation review with five experts in content, design and technical matters 

" user group based evaluation with fifteen prospective end-users to assess the efficiency 

of the prototype in a user environment 

"a comparison of features with other similar systems to ensure that the prototype is an 
accurate manifestation of the the proposed theoretical model 

A one-to-one evaluation review with five experts in terms of the content, technical and 
design matters was employed with the aim to assess the first working version of the 

prototype. The prototype was assessed in relation to its efficient operation, as well as, 
its efficacy in relation to its functionality and usability. In particular, this exercise 

examined the overall reaction, terminology, screen layouts (including navigation, 

colours, text) and finally features' functionality and system capabilities. Subjects of this 

exercise included two lecturers in multimedia design and three MA / MSc / MPhil / 

PhD supervisors from De Montfort University. The exercise was interview based and 

subjects' feedback was documented on a questionnaire. Questions employed were fixed 

alternative five point scaled and based on the evaluation strategies of Shneiderman 
(1992, p. 478 and 483). In addition to the fixed alternative five point scale items, a 

space for comments was also provided. 
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A user group based formative evaluation exercise with fifteen participants (MA / MSc / 
MPhil / PhD students of De Montfort University) was then employed to ensure that the 
final prototype supported all the aspects described in the theoretical model in an 
efficient way and did not adversely affect users' productivity in relation to its functions 

and thus the primary evaluation. These exercises were based on Shneiderman (1992, p. 
478) evaluation strategies employing a questionnaire using fixed alternative five point 
scale items, and an open ended space for comments. 

Finally, in order to justify whether or not this final prototype supported all the aspects 
indicated by the theoretical model two features' check lists were made. Based on these 

exercises and features check lists, it was then determined that the prototype was unique, 
an accurate manifestation in relation to the aspects of the theoretical model and a 
suitable vehicle for the primary evaluation exercise of the theoretical model. 

3.2.4.2 Primary Exercise: The Summative Evaluation 

As argued earlier, this type of exercise's aim is to assess whether or not the proposed 
theoretical model meets the aim of this research and therefore, to validate whether this 

model provides a more effective and efficient means for communication of design 

research results between design researchers. In order to achieve such validation, the 

method of acquiring feedback from experts in the field was employed and in particular: 

" one-to-one evaluation reviews with five experts in design research issues employed to 

assess the validity of the theoretical model in terms of its effectiveness and efficiency 

Participants for this evaluation exercise were all active design researchers, supervisors 
or examiners and experts in design research issues. 

3.3 The Research Framework 

This five step methodology as described above is illustrated in the following figure 3.6: 
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3.4 Summary 

This chapter has outlined the methodology employed for this research which involves 

the following five stages: 

Stage 1: Identification of Methodological Approaches / SSM's overview 
Stage 2: Conceptual Modelling 
Stage 3: Theoretical Modelling 
Stage 4: Specification Framework Modelling 
Stage 5: Evaluation Exercises 

Additionally, it has described the results of stage 1 of this proposed five step 

methodology and therefore, has provided a background review of the area of 
Information Systems Development Methodologies. It also identified why and how Soft 
Systems Methodology (SSM) can be applied to this research problem. 

The next chapter is concerned with stages 2 and 3, and also with the development and 
formulation of the conceptual and theoretical models to explain how design research 

results can be more effectively and efficiently communicated between design 

researchers. 

page 83 



Chapter 4: Conceptual and Theoretical Modelling 

Chapter 4: Conceptual and Theoretical Modelling 

4.1 Introduction 

Chapter 4 concerns stages 2 and 3 of the proposed five step methodology as presented 
in Chapter 3 and in particular with the key numbers 1- 12 shown originally in fig. 3.6 

of the research framework on page 82 of this thesis. This is also shown in figure 4.1 on 
the next page for reference purposes and it clearly illustrates the relationship of the 

parts involved within this chapter. These include: 

" Stage 2 (key numbers: 1- 6) describes how the cultural and logic based stream 
analysis of Soft Systems Methodology (SSM) are used to investigate the problem 
situation and lead to the development of a conceptual model. In particular, stage 2 
involves the identification and formulation of the: 

" Rich Picture (key number: 2) 

" Analyses One, Two and Three (key number: 3) 

" Relevant Systems - Root Definition and CATWOE (key numbers: 4 and 5) 

" Conceptual Model (key number: 6) 

" Stage 3 (key numbers: 1,6,7 - 12) is concerned with the primary research tool which 
is a questionnaire (key number: 7) addressed mainly to the design research community 
(for full documentation of the instruments and results see Appendix I) and examines: 

how design research results are currently communicated 

" what systems for communication design researchers employ or need 
" strengths and weaknesses of those communication systems already used 

Findings of this questionnaire (key number: 8) with literature review are used to: 

" compare the conceptual model against the perceived reality (key number: 9) 

" suggest desirable and feasible changes (key numbers: 10 and 11) 

Integration of these findings with the literature review are compiled in the form of a: 

" new theoretical model concerned with how design research results can more 
effectively and efficiently communicated between design researchers (key number: 12) 
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4.2 Stage 2: The SSM's Two Stream Approach (key numbers: I- 6) 

As has been stated in Chapter 3, Soft Systems Methodology (SSM) is a methodology 
for applying systems thinking to soft or unstructured situations and it is introduced as a 

general learning framework for problem identification prior to the application of 

problem solving techniques. Based on this, the cultural and logic-based streams were 

performed in parallel as determined by the SSM epistemology (page 70 of this thesis). 
The following sections document the SSM's two stream approach as follows: 

" Rich Picture 

" Analyses One, Two and Three 

" Relevant Systems (Worldviews) 

" Root Definition and CATWOE 

" Conceptual Model 

4.2.1 The Rich Picture (key number: 2) 

Based on the literature review presented in Chapter 2 (pp. 33 - 44 and 56 - 62 of this 

thesis), a rich picture (RP) was built in order to visualise, explore and understand the 

problem situation. In particular, it describes the process in which design researchers 

communicate their design research results through a variety of sources including 

computer and non computer based communication and information systems. 

Computer based systems including reference and source databases or indexes which 
include the ARIAD, ADAM EDINA, MAID, OPACs, Telnet, WWW, Mailbase and 

other systems. Non computer based systems such as Printed, Audio-Visual Materials 

and Events include books, journals, periodicals, reports, exhibitions, interviews, and 

conferences. In addition to this, the RP illustrates how people involved in design 

research discipline are involved with other design researchers, supervisors, referees, 

experts, the Design Research Society (DRS), the Chartered Society of Designers (CSD) 

and other organisations / societies. Finally, it highlights the conflicts in relation to 

communicating design research based on the literature evidence presented in Chapter 2 

(pp. 50 - 55 of this thesis). In particular, it highlights the conflicts that are concerned 

with the lack of evidence in terms of communicating design research results through 

computer, printed, audio-visual and other sources. These conflicts are related to the: 

" availability and accessibility of design research work 
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" quality and validity of design research work - refereed processes 
" confidence and reliability in the source of information 

" submission processes 
" currency of design research work 

These processes, views, flows and conflicts that take place between design researchers 
when they communicate design research results are shown in the following figure 4.2 

on page 88 of this thesis in the form of a 'Rich Picture'. 

4.2.2 Analysis One: Analysis of the Intervention (key number: 3) 

This analysis examines the intervention itself and describes who occupies the three 

specific roles in the intervention. The following paragraphs documents these roles as 
follows: 

" Client 

" Problem Solver 

" Problem Owner 

" Client 

"Client is the person who commissioned the study" (Horton, 1999, p. 17). So, for this 

study the client is the author, as he is the one who committed to undertake the study. 
Therefore, in his own right he may be responsible for causing some intervention. 
However, the author's inspiration and aspiration as the client of this study is based on 
the need identified in the literature review, that is to improve communication between 
design researchers. To this extent, the author himself undertakes the responsibility of 
being the client of this study on behalf of design researchers. 

" Problem Solver 
Checkland and Scholes (1999, p. A19) describes the "problem solvers as all those 

people who are going to conduct the study, including all those who wish to do 

something about the problem situation and are prepared to support the study by making 
resources available". Within this context, the problem solvers for this study include the 

author himself and his environment in terms of the available resources, methods and 
tools. These include the users of the Allison Research Index of Art and Design 
(ARIAD), staff of De Montfort University (DMU), members of the Chartered Society 

of Designers (CSD) and the Design Research Society (DRS) as the subjects of the 
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primary research tool, the subjects used for the evaluation exercises, the supervisory 
team and the libraries. 

" Problem Owner 
In terms of "the question who has a problem in this situation" (Checkland and Scholes, 
1999, A19, Horton , 1999, p. 17), it is design researchers as they are facing the problem 
of communicating their design research results effectively and efficiently (p. 61 of this 
thesis). However, the list of other possible owners may include some of the problem 
solvers as they probably have some reason for wanting an intervention. Therefore, the 
DMU, CSD, DRS, ARIAD users as the questionnaire's respondents, the author, his 

supervisory team and the evaluation subjects might also be considered as problem 
owners. The reason for regarding the current communication of design researchers as a 
problem is based on evidence from the literature review (pp. 50 - 55 and 62 - 63 of this 
thesis) which highlights a general awareness of the current lack of effective and 
efficient communication of design research results. The value to the problem owners is 
based on the belief that the communication of design research results is good and 
beneficial. It is also believed, that improving the communication between design 

researchers would contribute to knowledge growth within the discipline itself since, 
"knowledge growth lies on the evidences currently available and it is a report on 
progress so far that others and future investigators and researchers will accept, modify 
or contradict" (Wenham, 1998, p. 63). 

4.2.3 Analysis 7Wo: Social System Analysis (key number: 3) 

This analysis looks at the social system in the problem situation and analyses the 
following: 

" Roles 

" Norms 

" Values 

" Roles 

The role of design researchers is to undertake research activity which is described as the 
intentional, procedural and systematic inquiry into a particular subject of interest whose 
goal is communicable knowledge that aims to advance and increase the sum of 
knowledge (pp. 17 - 23 of this thesis). In addition to this, the rich picture (page 88) 
illustrates the role of how supervisors and referees are involved and monitor research. 
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" Norms 
It is expected that design researchers generate new knowledge and they do not re-invent 
the wheel as they make an original contribution to that body of knowledge (pp. 18 - 23 

of this thesis). To do that, it is expected that design researchers are: aware of what has 
been done in the area of their research interests, as well as, disseminating their results to 

others in order that others are aware of what research has been done. Additionally, it is 

also expected that supervisors and referees have to be aware of what has been done in 

the area in order to assist research. Therefore, it is expected that all people involved in 
design research should communicate and maintain relationships with others in the light 

of the availability and accessibility of design research results. 

" Values 
The commitment of people involved in design research to contribute to knowledge 

growth determines the need for keeping and maintaining an attitude in relation to 

sharing their work. This clearly identifies the value of communicating research results 
to others. This means making information available and accessible in order for others to 

examine, observe and criticise before they accept, modify or contradict it (page 50). 

4.2.4 Analysis Three: Political System Analysis (key number: 3) 

This analysis is concerned with the fact that everyone who participates in a group 
quickly acquires a sense of what they should do to cause things to happen, to stop 

possible action and to significantly affect the actions the group takes. These means in 

which powers are embodied are called 'commodities' (Checkland and Scholes, 1999, 

p. A20). 

It is expected that people involved in design research should realise that the result of 
their involvement is a commodity which gives them power within the group that is 

interested in this particular activity (Checkland and Scholes, 1999, p. 50). In relation to 
design researchers, the disposition for communicating design research results is the 

means of their power and because this depends of whether design researchers are able 
to communicate their work or not, there is nothing to guarantee their power. On the 

same basis and in relation to other people involved in design research such as referees, 
the disposition for refereed design research results is the means of their power and this 
depends of whether design researchers are able to communicate their work or not. It 

also depends on whether referees keep providing their commodities or not, and 
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therefore there is nothing to guarantee power for both design researchers and referees. 
To this extent, the nature of the power embodied in communicating design research 
results as described above has the ability to: 

support design research results criticism and feedback 

obtain validity and credibility 

make an original contribution to the field 
keep a high quality of design research results 
keep a report on progress so far 

contribute to the knowledge growth and to the discipline's progress itself 

propose needs for further and future research 
support and influence others research 
encourage others to communicate their work 

4 . ZS The Relevant Systems - Worldviews (key number: 4) 

This section is concerned with either naming the human activity in relation to the 

problem situation or by focusing on the issues, problems and conflicts within the 

problem situation. These two ways of naming relevant systems are: 

" Primary Task System 

" Issue-Based Relevant System 

" Primary Task System 

Communicating design research results is based on the professional attitude of sharing 
knowledge that is vital to design research knowledge growth, as knowledge growth 
depends on the evidence currently available and it is more like a report on progress in 

so far that future design researchers will accept, modify or contradict it. 

" Issue-Based Relevant System 
Improving communication of design research results by providing a more effective and 

efficient method is needed by all people involved in design research, as well as, design 

researchers, as it makes them aware of what has been done, how, when, where and by 

whom, so as to ensure they are not duplicating research. It also allows design 

researchers and others involved in design research to perform a critical appraisal of past 
design research work in order to accept, modify and / or contradict it and ultimately, to 

contribute to the growth of knowledge. 

page 91 



Chapter 4: Conceptual and Theoretical Modelling 

4.2.6 The Root Definition and the CATWOE (key number: 5) 

A root definition and a CATWOE were defined in relation to the issue-based relevant 
system described above and these are as follows: 

" Root Definition 
An information and communication system owned, managed and operated by design 

researchers to improve communication between design researchers in a form suiting 
their requirements in terms of how design research results can more effectively and 
efficiently be communicated. 

" CATWOE 
The root definition formulated above can be specified by the following CATWOE 

(where, C: customers, A: actors, T: transformation, W: worldview, 0: owner, E: 

environmental constrains - for more details see on pages 70 - 72 and 87 - 90) that stands 

as the mnemonic acronym of who is doing what for whom, to whom are they 

answerable, what assumptions are being made, and in what environment: 

C The Design Research Discipline itself, including Design Researchers - either as 
design research results seekers, providers or referees 

A Design Researchers - either as seekers, providers or referees 
T Need for improved communication between Design Researchers through their 

design research results Need met 
W This system's T is good and beneficial to the Design Research Discipline itself 

and its members (Design Researchers) 
0 Hardware and Software Providers, and the Design Researchers - either as 

seekers, providers or referees 
E It is given that Design Researchers will keep the attitude of sharing their design 

research results and referees will keep providing their assessment services. In 

addition to this, the study may be affected by the resources listed in the problem 
solvers paragraph including hardware and software availability or other 
limitations as they may affect implementation of the proposed improvement. 

4.2.7 The Conceptual Model (key number: 6) 

This step, involves the root definition's conceptual modelling by expressing verbs as the 

activities necessary to carry out the transformation within the other constraints of the 
model and it is based on the incorporation of all the SSM's findings so far: 
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" rich picture 
" analyses one, two and three 

" primary task 

" root definition and CATWOE 

In particular, the rich picture shown in figure 4.2 illustrates a graphical representation of 
how processes, conflicts and problems in relation to the communication of design 

research results currently take place within the field. Analyses one, two and three 
describe how the people involved in design research may inadvertently add to these 

problems and therefore, it is argued that by contributing and maintaining the 

professional attitude of sharing their work they will effectively and efficiently improve 

communication between design researchers. In particular, the work of people involved 

in design research is their commodity, as well as, the means of their power and 
therefore, there is nothing to guarantee their power if they do not share that work. 
Therefore, there is a need for people involved in design research to share these 

commodities. Based on these principles, communication between design researchers 

will be improved by providing a more effective and efficient method in which people 
involved in design research will be able to utilise each others commodities. To this 

extent, the root definition proposes a system in which design researchers will be able to 

more effectively and efficiently communicate design research results by utilising each 

other commodities in a form suiting design researchers requirements. 

In relation to the activities which such a system should provide, the literature review in 

Chapter 2 (p. 26 of this thesis), described how a system assisting communication of 
information from one point to another involves the activities of processing, storing, 

transmitting and displaying information. Therefore, a system which presupposes the 

sharing of work, involves the activities where design researchers are able to provide 
their work to others, referees are able to assess others' works and seekers are able to 

obtain these assessed work. It is expected that the system should be capable of 

supporting these abilities and in particular the activities of obtaining such works, as 

well as, processing, holding, transmitting and displaying these works to others. 
However, the literature review in Chapter 2 (pp. 23 - 26 of this thesis) described how 

the transmission of information from one point to another, can involve either action on 

others, interaction with others or reaction of others and it can be considered misleading 
to think of communication as a one-way process. The communication activity should 
include the ability for feedback and data criticism and a mechanism in which people 
involved in design research will be able to act, interact or react in relation to each other 
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is proposed. Based on these principles, the following are considered as the minimum 
activities and resources of the system described above: 

1 obtaining design research results from providers 
2 assessing design research results by assessors 
3 holding assessed design research results in a storage system 
4 allowing seekers to express their interest in relation to assessed design research results 
5 performing and determining to whom assessed design research results will communicated 
6 delivering assessed design research results as decided above 
7 allowing communication ability for feedback and data criticism 

The following figure 4.3, represents the author's approach in relation to the graphical 

representation of the activities and processes of the system described above: 
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The ability for data criticism and feedback support (7) will continuously monitor and 
enhance all the other activities of the system, particularly the ways in which design 

research results can be more effectively and efficiently communicated. It will also help 

to create a dialogue in which people involved in the design research discipline will be 

able to critically appraise and comment on each others shared commodities, including 

past and / or current design research work. 

However, the conceptual model as shown above assumes that the people involved will 
keep a professional attitude in sharing their commodities and therefore, it is assumed 
that design researchers will share design research work and that assessors of design 

research results will also share their commodity of design research results assessment. 
To this extent, both the activity (A) of sharing design research results, as well as, the 

activity (B) involving the assessment of design research results are assumed in the 
formulation of this conceptual model. However, as it is assumed that there are 
researchers who will keep the professional attitude of sharing their work and make them 

available to others, there is still a question of. 

" whether there are researchers who are interested in seeking design research results 
(activity C of the conceptual model shown in figure 4.3) 

Although there is a belief that a system for communicating such content is required, the 

existence of such an audience should not be presupposed as this is not a given 

statement, and therefore, this is a question that still needs to be examined. 

Additionally, as determined by the SSM epistemology (page 70 of this thesis), there is 

a need to examine whether the activities and resources that constitute the above 

conceptual model exist in the real world. Therefore, there is a need for establishing a 
tool which along with the findings from literature review will help provide: 

"a comparison of the conceptual model with perceived reality (key number: 9) 

In particular, comparison of the conceptual model with the perceived real world, will be 

made based on the guidelines provided by Checkland and Scholes' literature and case 

studies (1991 and 1999) and involves the examination of. 

- whether the conceptual model's activities exist 

- in what form and in which systems 
- if they are good or bad 
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- feasible alternatives that may improve the situation (key number: 10 and 11) 

These findings along with literature review will then be compiled in the form of a: 

"a theoretical communication and information model (key number: 12) 

Finally, the SSM epistemology proposes the evaluation of this conceptual model in 

terms of its efficacy, efficiency and effectiveness. However, as also stated in the SSM 

epistemology, comparison of the conceptual model with perceived reality can provide 
real world feasible changes and in the case of this research, these feasible changes will 
be compiled in the form of a theoretical model. Therefore, identification of what counts 
as an improvement, as well as an evaluation of whether the resultant theoretical model 
is an improvement in terms of its efficacy, effectiveness and efficiency to this particular 
situation of concern will be conducted. The following section will now describe the 

need for the primary research tool in the form of a questionnaire. 

4.2.7.1 The need for a Questionnaire 

As described earlier, the conceptual model needs to be compared with perceived reality 
in terms of whether its activities exist in the real world and if they exist, how they are 

performed and judged. To do this, a formal questionnaire (Checkland and Scholes, 1991 

and 1999, p. 43) was employed in order for the comparison to be made along with 
findings from the literature review. However, as stated in Chapter 3 the questionnaire 
had a multiple purpose. The following section is concerned with stage 3 and aims to 
introduce this questionnaire as the primary research tool for this study (for more 
information about this questionnaire see also Appendix I where a copy of the 

questionnaire and full statistical data are documented). 

4.3 Stage 3: The Questionnaire as a Primary Research Tool (key numbers: 1,6,7 -12) 

The objectives of the questionnaire as the primary research tool for this research study 
are concerned with: 

" whether design researchers are interested in seeking design research results 
(in relation to activity C of the conceptual model) 

" comparison of the conceptual model in the perceived real world 
" development and formulation of the theoretical model 
" formulation of the specification framework (this is concerned with stage 4) 
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In relation to the questionnaire stage 3 involved only the first three objectives listed 

above and the following section describes the relevant questions that have been asked, 
how and to whom in relation to them. A description of what additional questions have 
been asked in relation to the formulation of the specification framework will be 

presented in Chapter (5) since, they are concerned with the next stage (4) of the study. It 
is also worth noting that the questions which are concerned with stage 4 were presented 
to the same subjects at the same time as the questions for this stage. 

4.3.1 The Questionnaire in relation to Stage 3 (key number: 7) 

Based on the objectives mentioned above, the questionnaire has been designed to 

provide information on certain aspects of the problem in terms of how design research 
results are currently communicated amongst its peers and in particular: 

" whether subjects search for design research results 
" what systems for communication subjects employ or need 

what are the strengths and weaknesses of those systems currently used 

The questionnaire was closed-form and structured including an 'Other' option where it 

was considered necessary. Questions were fixed alternative, including the options of. 

'Yes' or'No' (two-point scaled) 
'Always' to'Frequently' (four-point scaled) 
'Very Experienced to 'Not Experienced (four-point scaled) 
'Very Important' to'Unimportant' (four-point scaled) 
'Strength' or'Weakness' (two-point scaled) 

In addition to this, the questionnaire was divided into the following nine sections: 

Section 1 Personal and Professional Details 
Section 2 Research Activity 
Section 3 Computer Technology 
Section 4 Research Practice 
Section 5 Non Computer based Information and Communication Systems 
Section 6 Computer based Information and Communication Systems / Resources 
Section 7 Database Search Categories 
Section 8 Review: Strengths and Weaknesses of Selected Data and 

Communication Systems 
Section 9 Future Data and Communication Features 
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Based on this structure, these sections fulfiled the objectives mentioned on the previous 

page. However, the first two sections were concerned with determining the subjects' 

personal, professional and research's activity details, in order to: 

" ensure the subjects' suitability in relation to the study 

These particulars questions were assigned different options to those mentioned above 

and were as follows: 

Q1.0 Please indicate Title and Sex 
Ql. 1 Please indicate your age category from one of the following groups 
Q1.2 Please indicate your educational qualification(s) 
Q1.3 Please indicate your main discipline 

Q1.4 Please indicate which post describes your main occupational status 
Q1.6 Please indicate which best describes your institution's / body's occupational status 
Q1.7 Please indicate your membership(s) of the following professional organisations 
Q2.1 Please indicate if you are actively involved in design research and if yes, to what extent 
Q2.2 Please indicate for how many years have you been research active 
Q2.3 Please list any research paper(s) you presented in the last year 

Questions in relation to whether the subjects wished to be further contacted along with their 
telephone, post and e-mail address, Surname, First Name and Institution / Body name in which 
subjects are employed (Q1.5) were also asked. This is because one of the societies which 
provided the list of names and addresses stated that the list was their property and therefore, the 

author had no access to the details of these subjects in case they were interested and wished to 
be contacted further in relation to this study. 

In relation to the question: 

" whether design researchers are interested in seeking design research results 
(activity C of the conceptual model shown in the figure 4.3) 

the following questions (section 4) were asked: 

Q2.1 Please indicate if you are actively involved in design research and if yes, to what extent 
Q4.1 When you conduct research in design, how often do you search for previous and / or 

current research relevant to your enquiry 

Finally, in relation to the: 
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" comparison of the conceptual model in the perceived real world 
" development and formulation of the theoretical model 

the following questions (sections 4,5,6,8,9) were asked: 

Q4.2 Which of the following information and communication systems do you use to search for 

previous and / or current research 
Q5.1 Please rate the following in terms of importance as contributors to your research activity 
Q5.2 Please rate the following in terms of importance as contributors to your research activity 
Q6.1 Please rate the following in terms of importance as contributors to your research activity 
Q6.2 Please rate the following in terms of importance as contributors to your research activity 
Q8.2 Please rate the relevant features of any of the following systems in terms of their strengths 

/ weaknesses 
Q8.3 Please rate the relevant features of any of the following systems in terms of their strengths 

/ weaknesses 
Q9.1 Please rate the following characteristics which you feel should feature in any new data and 

communication system in terms of importance to your research activity 
Q9.2 Please arrange the following databases in order of importance to your research needs 
Q9.3 Please rate the following delivery systems in terms of appropriateness for the database you 

identify as most important in question 9.2 

In terms of to whom this questionnaire should be addressed, the rich picture (page 88) 
identified the role of the Chartered Society of Designers (CSD), Design Research 
Society (DRS) and Allison Research Index of Art and Design (ARIAD) in 

communication between design researchers. It also proposed that design research is an 

activity undertaken in Universities too, and therefore, the distribution of this 

questionnaire involved members of the CSD, DRS, the users of the ARIAD and 

research staff / students in UK Universities. The questionnaire was distributed 

throughout UK using the postal mail method between July 1997 and January 1998 to 
the following population: 

De Montfort University: 67 
Supervisors and Examiners (ARIAD): 37 

Design Research Society: 100 
Chartered Society of Designers: 396 = 600. in total 

Van Dalen (1979, p. 130 - 131) pointed out that a sample of 30 subjects or a 10 to 20 

percent of the population is often used and permits the use of large sample statistics. 
Therefore, the 87 responses (14.5%) are considered acceptable for this research. 
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In relation to the analysis of the questionnaire, the Statistical Package for the Social 
Sciences (SPSS), a comprehensive and flexible statistical and data management system 
software package, was used and the following sections will provide basic calculations 
of the respondents and statistical probabilistic tests where it was considered necessary. 
However, in most cases selected numerical values were assigned to each of the answers 
in which the total score indicated the balance or the tendency towards agreement / 
disagreement with the particular item. All the analysis was based on the SPSS 6.1 base 

system user's guide Part 1/2 since, the author had no previous experience with statistics. 

4.3.1.1 Subjects' Personal, Professional and Research's Activity related Details (key number: 8) 

This section is concerned with the questions that were asked in order to establish 
subjects' details, as well as, to ensure the subjects' suitability in relation to the study: 

Starting with the subjects' title and sex/ (question 1.0): 

" 68.9% were Mr / Mrs / Ms / Miss 

" 20.7% were Drs 

" 9.2% were Professors 

" 1.1% did not indicated their title 

" 54% were male 
" 41.4% were female 

" 4.6% did not indicate their gender 

In terms of the subjects' age (question 1.1): 
" 13.8% were below the age of 28 

" 20.7% were between 29 - 34 

" 26.4% were between 35 - 44 
" 33.3% were between 45 - 58 

" 5.7% were above the age of 58 

In terms of the subjects' educational qualification(s) / (question 1.2): 

" 37.9% held an additional MA / MSc / MPhil qualification 

" 29.9% held a PhD and / or a Post-Doct qualification 
" 27.6% held either a HND / BTEC and / or a BA / BSc / BEng qualification 
" 4.6% did not indicate any qualification 

In terms of the subjects' main discipline / (question 1.3): 
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" 23% indicated Fashion / Textiles Design 

" 21.8% indicated Other Design Discipline 

" 18.4% indicated Graphics / Multimedia Design 

" 17.2% indicated Industrial / Product Design 

" 13.8% indicated Interior / Furniture Design 

" 12.6% indicated Design Management 

" 11.5% indicated Non Design Discipline 

In terms of the subjects' occupational status (incorporation of the questions 1.4 and 1.6): 

" 77% were employed by an educational establishment for educational purposes 

" 23% were employed by a non educational establishment for non-educational purposes 

In terms of the subjects' membership of a professional organisation (question 1.7): 

" 71.3% were registered with an organisation and / or a society 

" 33.3% were registered with the CSD 

" 22.8% were registered with the DRS 

" 15.2% were registered with other organisations / societies 

In terms of whether subjects were actively involved in research or not and to what 

extent (questions 2.1 / 2.2 / 2.3): 

" 73.6% were actively involved in research 
(hereafter this group will be referred as 'Research Active') 

" 42.6% of the subjects were actively involved in research on a part time basis 

" 31% of the subjects were actively involved in research on a full time basis 

" 9.2% had been actively involved in research for around 1- 2 years 

" 21.8% had been actively involved in research for around 3-5 years 

" 11.5% had been actively involved in research for around 6- 10 years 

" 29.9% had been actively involved in research for more than 10 years 

" 40.2% of all subjects had presented one or more research papers within the last year (1997) 

The results presented above, indicate the subjects of the questionnaire were primarily of 
high educational status, registered with either a professional organisation or a research 

society, actively involved in research activities and employed by an educational 

organisation for educational purposes. Findings in relation to the subjects' title, sex, age 

and main discipline indicate a normal distribution flow. To this extent, subjects are 

considered as suitable for the purpose of the study. 
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4.3.2 Determination of whether Subjects are interested in Seeking Design Research 
Results (key number: 8) 

As stated earlier in the section on the questionnaire (p. 96) and in the formulation of the 

conceptual model (p. 92 - 95), there is a question in relation to activity C of the 

conceptual model which needs to be examined, and is concerned with: 

" whether there are researchers who are interested in seeking design research results 

In response to question 4.1 which was concerned with how often subjects when they 

conduct research in design search for previous and / or current research relevant to their 

enquiry, the following results were obtained: 

" 44.8% said they did it always 
" 29.9% said they did it frequently 

" 17.2% said they did it seldomly 
" 4.6% said they never searched for previous and / or current research 
" 3.4% did not indicate whether they did or did not 

The question was then raised as to whether there was any difference in response 
between those who were research active and those who were not. To this extent, it was 
assumed that there was no difference. A crosstabulation test in the form of a Pearson 
Chi-Square test was applied. This test was based on the two independent variables and 
provided the probability of whether there is a difference between those who were 
research active and those who were not (question 2.1) in relation to searching for 

previous and / or current research work (question 4.1). If the observed significance level 

of this probability test is small enough (less than 0.05) then, the initial assumption is 

rejected. The following table 4.1 shows the results of this test, where V2.1A refers to 
those who were research active or not and V4.1 refers to the attitude of searching for 

previous and / or current research relevant to their enquiry: 

V4.1 Count 

V2.1A 
Research Active 

Always Frequently Seldom Never No Indication Total 

35 1 22 17 64 73.6% 

Non-Research Active 13 14 14 18 14 23 26.4% 
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Chi-Square Value DF Significance 

Pearson 31.94122 4 . 00000 

Likelihood Ratio 31.65266 4 . 00000 
Minimum Expected Frequency - . 793 
Cells with Expected Frequency <5-5 OF 10 ( 50.0%) 
Number of Missing Observations: 0 

table 4.1: Pearson Chi-Square Probability Test of Searching Past and / or Current 

Design Research Work in relation of whether subjects are Research Active or Not 

The result indicated that there is high significant level and therefore, the assumption 
that there is no difference between those who were research active and those who were 

not in relation to searching for previous and / or current research work can be rejected. 
This may therefore indicate that there is difference between those who were research 

active and those who were not in relation to searching for previous and / or current 

research work and now this is further explored. 

The following table 4.2 shows the calculation of the degree to which research active 

subjects only, search for previous and / or current research relevant to their enquiry 
(incorporation of questions 2.1 and 4.1). This is based on 64 responses (research active 

subjects) and it is equivalent to the 73.6% of the total responses: 

V4.1 Frequency of Searching Previous and / or Current Research Results 

Always 54.7 % 
Frequently 

Seldom 
Never 

34.4 % 
10.9 % 

- 

table 4.2: Research Active Subjects in relation to Searching Past / Current Research 

These results indicate that there is a high tendency for research active subjects to search 
for previous and / or current research relevant to their enquiry. Incorporation of this 

section's findings indicate that the research active subjects of this questionnaire are the 

main group in which design research results are communicated. In relation to the 

question of whether design researchers are interested in seeking for design research 

results (activity C of the conceptual model), it can be argued that the research active 

subjects of this questionnaire are interested in seeking for design research work and 
therefore, the research active subjects of this questionnaire will be the only group for 

which the following examinations will be considered. 
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4.3.3 Comparison of the Conceptual Model with Perceived Reality (key number: 9) 

As stated earlier on pages 70 - 72 and 95 of this thesis, comparison of the conceptual 
model with the perceived real world involves the examination and identification of: 

" Whether the conceptual model's activities exist in the real world 
" In what form the conceptual model's activities exist in the real world 
" In what systems the conceptual model's activities exist in the real world 
" Whether the conceptual model's activities that exist in the real world are good or bad 

" Feasible alternatives that may improve the situation 

The following sections will attempt to examine each of the above issues in relation to 

the activities of the conceptual model as shown below and seen originally in figure 4.3, 

using findings from literature review and primary research: 

" obtaining design research results from providers 
" assessing design research results by assessors 

" holding assessed design research results in a storage system 
" allowing seekers to express their interest in relation to assessed design research results 

" assessing to whom assessed design research results will communicated 

" delivering assessed design research results as decided above 
" allowing communication ability for feedback and data criticism support 

4.3.3.1 Examination of whether the Conceptual Model's Activities Exist in the Real World 

Literature presented in Chapter 2 (p. 26 of this thesis) has already identified that an 
information system is a system to collect, process, store, transmit and display 

information. In relation to design research, the literature review in Chapter 2 (p. 59 of 
this thesis), indicated that the ARIAD is the only specialised system which both collects 
descriptions (an abstract, not the research itself) of design research work, stores, 

processes and delivers it to others. Based on this evidence, ARIAD is considered as one 

of the main systems with which a comparison can be made. However, the comparison is 

not based on the ARIAD only but extended to other systems. As argued, ARIAD is the 

only one that consists of the main activities of an information system as described 

earlier and therefore, the activities of the conceptual model as shown in figure 4.3 and 
in particular, the activities of obtaining, storing and delivering information do actually 

exist in reality. Questions are raised however about the other activities of assessing 
information for inclusion in a system, the delivery to an appropriate seeker and the 
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communication facility for data criticism and feedback support. It can however be 

argued that these activities do seem to exist but only in other systems. For instance, in 

terms of the first question of whether the activity of assessing information for inclusion 
in a system exists, refereed journals like The Design Journal' or 'Design Studies' are 
examples in which, design research results in the form of an article is the subject of a 
blind referees' approval. When an article is finally accepted for publication, its content 
is stored in the form of printed material and thereafter available to the readers. In 

relation to the second question whether the activity of delivering information to an 
appropriate interested seeker exists it can be argued that the facility of a search form 

within a computer based information system (ADAM, ARIAD, OPACs, etc.. ), a 
database or the WWW provides the facility for a query to be processed, compared and 

matched with relevant material which thereafter is delivered to its enquirer. Finally, 

whether the activity of allowing data criticism and / or feedback communication exists, 
it can be argued there is an ability to communicate through communications systems 
such as e-mail, letter, interview or phone. In conclusion, all the activities of the 

conceptual model shown in figure 4.3 seem to exist in the real world, however, there is 

no evidence of all these activities existing in a single system. 

4.3.3.2 Examination In What Form the Conceptual Model's Activities Exist in the Real World 

Although a comparison of the activities of the conceptual model with perceived reality 

supports their existence, the next question is in what form and whether these activities 

are currently taking place. As an example, a description of the design research work 

only (not the full research itself) can be included in the ARIAD. 

It must be emphasised here that the primary research took place in 1997 / 1998 and 
therefore the subsequent changes in the field have not been explored due to their not 
being implemented at that time. This means that the analysis of ARIAD for example is 

based on the practices at the time of the primary research. This is discussed further in 

Chapter 7. 

ARIAD collects descriptions of design research work in paper form that the editor 

provides to interested contributors. There is then an informal assessment in which the 

editor checks the syntax of the submission. Although formal refereeing does not take 

place at this stage, it may be argued that a submitted description to the ARIAD system 
has been already assessed. This is because, the submitted description may only be a 
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registered completed research study, from an educational institution such as an MA, 
MPhil, PhD, Post-Doct or a paper that has been already been published by a journal or 
presented to a conference. In all cases, submissions have been assessed by an 
examination board or by a referee board to which the paper has been presented. To this 
extent, description of design research results included in the ARIAD are refereed, 
however, it can be argued that this is not an activity of the ARIAD system itself. This is 

an activity which is part of the MA, MPhil or PhD completion system or part of the 

paper presentation or publication system at a conference or a journal. When this 
description is submitted to the ARIAD it is thereafter stored in a database that indexes 

and classifies it based on keyword descriptions, from which interested seekers are able 
to retrieve it through their query. The description is then delivered to the interested 

seeker via the query medium's interface which, in this case can be either via the CD 
ROM or the WWW interface. 

In relation to what form the activity of feedback communication of the conceptual 
model takes in the real world, ARIAD only provides the seeker with postal details. 
Therefore, it can be argued that there is no way in which ARIAD allows such forms of 
direct communication since, there is a need for an external method or system such as a 
letter in order for communication to take place. E-mail can provide a user with a 
feedback facility, however, it does not support assessed content, or search methods to 

retrieve relevant material. 

In conclusion to this examination, although all the activities of the conceptual model 
seem to exist, they are not integrated in a single system. 

4.3.3.3 Examination In What Systems the Conceptual Model's Activities Exist in the Real World 

Analysis of the questionnaire was made in order to examine what information and 
communication systems research active subjects use to search for previous and / or 
current research and therefore, to identify what are the systems which are used to 

communicate design research results. 

The following table 4.3 provides these results from questions 2.1 and 4.2. The result is 
based on the 64 research active subjects since, earlier findings from section 4.3.2 
indicated that this is the main group in which design research results are communicated: 
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Q4.2 Sources of Information Count % 
Printed Materials 63 98.4 % 
Computer based Materials 54 84.4 % 
Audio-Visual Materials 22 34.4 Flo 
Events 40 62.5 % 

table 4.3: Information and Communication Systems used by Design Researchers when 
Searching for Previous and / or Current Research 

This result indicates that research active subjects use both printed and computer based 

materials heavily. 

The question is then raised as to which non-computer based information and 

communication systems research active subjects use and prefer for their research 
activity. These results are from question 5.1 and based on 63 responses (one of the 64 

subjects used only computer based materials). In order to analyse the subjects four- 

point scaled indication, selected numerical values were assigned to each of these 

answers as follows: 'very important' assigned 3, 'important' assigned 2, 'not very 
important' assigned 1 and 'unimportant' assigned 0. Therefore for each question in this 

version the maximum totals for any response are 189 for 'very important', 126 for 

'important', 63 for 'not very important' and 0 for 'unimportant'. The closer to the highest 

numerical value of 189, the greater the tendency to use this particular item. The 

following table 4.4 shows these results: 

Q5.1 Non-Computer 
based Information and 
Communication Systems Very Important Important Not Very Important Unimportant Total 

Literature / Periodicals 55 6 1 - 178 

Conferences 29 23 7 1 140 

Correspondence Contacts 24 30 6 - 138 

Meetings 24 22 11 2 127 

Seminars 15 29 10 3 113 
Workshops 9 30 18 2 105 
Exhibitions 17 20 13 6 104 

table 4.4: Non Computer based Information and Communication Systems used by 
Design Researchers when Searching for Previous and / or Current Research 
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This result indicates that research active subjects felt that literature and periodicals were 
the most important non computer sources in terms of their contribution to their research 
activity and they scored above the halfway mark of the range between very important 

and important. Subjects also felt that the other non computer based materials were 
important to their research activity as they all scored above the halfway mark of the 

range between important and not very important. 

The next question raised is what are the specific non computer based communication 
and information systems which research active subjects find important to their research 
activity. These results are from question 5.2. In order to analyse the subjects four-point 

scaled indication, the same numerical values were assigned to each of these answers as 

used for the table 4.4. These results are also based on 63 responses and therefore the 

score can not be either higher than the '189' value or lower than the '0' value in total. 
The following table 4.5 shows these results in which greater values indicate higher 
importance: 

Q5.2 Specific Non-Computer based Information and 
Communication Systems Very Important Important Not Very Important Unimportant Total 

Books 42 19 1 164 

Articles / Reviews 35 25 2 157 

Papers / Proceedings 36 16 9 - 149 

Direct Contacts/ Interviews 32 22 5 2 145 

Telephone / Fax 25 29 3 3 136 

Mail 19 28 11 2 124 
Research Theses 21 21 19 1 124 

Reports 19 28 10 1 123 

Abstracts / Indexes / Catalogues 33 22 3 2 105 

Questionnaires 13 16 19 12 90 

Newsletters 4 27 23 3 89 
Slides 7 13 25 10 72 

Microform 3 6 27 18 48 
Tapes 2 4 33 16 47 

table 4.5: Specific Non Computer based Information and Communication Systems used 
by Design Researchers when Searching for Previous and / or Current Research 

This result indicates that research active subjects felt that books were the most 
important in terms of the contribution to their research activity and they scored above 
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the halfway mark of the range between very important and important. Subjects also felt 

that articles / reviews, papers / proceedings, direct contacts / interviews, telephone / fax, 

mail, research theses, reports and abstracts / indexes / catalogues were also important 

since their scores were above the halfway mark of the range between important and not 
very important. On the other hand, the scores for questionnaires, newsletters, slides, 
tapes and microform indicate that the subjects felt these systems were not so important 

as contributors to their research enquiry. 

However, the findings shown in table 4.3 indicate that research active subjects heavily 

use computer based materials and therefore, computer based information and 
communication systems used by design researchers will now be examined. These 

results are from question 6.1 and they are based on 52 subjects since, the other research 

active subjects either did not use computer based materials at all (see table 4.3) or did 

not answer this question. In order to analyse the subjects four-point scaled indication, 

the same numerical values were assigned to each of the answers as used for tables 4.4 

and 4.5. Therefore for each question in this section the maximum totals possible for any 

response are 156 for'very important', 104 for'important', 52 for'not very important' and 
0 for 'unimportant'. The following table 4.6 shows these results in which greater values 
indicate higher importance: 

Q6.1 Computer based Information and 
Communication Systems Very Important Important Not Very Important Unimportant Total 

E-Mail 21 22 6 2 113 

WWW 14 24 9 2 99 

CD ROM Databases 16 19 10 3 96 

OPAC's 14 12 7 11 73 

Telnet 7 9 16 9 55 
Mail-Base 4 12 13 10 49 

Newsgroups 2 11 16 15 44 

FTP / Gopher 4 7 15 12 41 

table 4.6: Computer based Information and Communication Systems and Resources 

used by Design Researchers when Searching for Previous and / or Current Research 

This result indicates that research active subjects felt that E-Mail, WWW and CD-ROM 

Databases were important in terms of searching for information relevant to their 

research enquiry because they scored above the halfway mark of the range between 
important and not very important. However, the other computer based systems were 
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found not to be very important as contributors to the subjects' research activity since, 
they scored below the halfway mark of the range between important and not very 
important. 

The next question raised is then what specific computer based information and 
communication systems and resources design researchers use and their importance as 
contributors to their research activity. These results are from question 6.2 and they are 
based on 49 subjects since, the other research active subjects either did not use 
computer based materials at all (see table 4.3) or did not answer this question. In order 
to analyse the subjects four-point scaled indication, the same numerical values were 
assigned to each of the answers as used for tables 4.4,4.5 and 4.6. Therefore for each 
question in this section the maximum totals for any response are 147 for 'very 
important', 98 for 'important', 49 for 'not very important' and 0 for 'unimportant'. The 
following table 4.7 shows these results in which greater values indicate higher 
importance (see Appendix VII for the full names of the following abbreviations): 

Q6.2 Specific Computer based Information and 
Communication Systems Very Important Important Not Very Important Unimportant Total 

OPAC 8 17 7 7 65 
ARIAD 5 17 14 7 63 
Current Research in Britain 7 15 11 6 62 
ASLIB 7 14 8 9 57 
Design & Applied Arts Index 4 13 15 7 53 

British Reports, Transl. / Theses 5 11 12 7 49 

Art Index 5 8 15 14 46 
ADAM 5 8 13 14 44 
BIDS 5 8 10 17 41 
Current Technology Index 3 12 8 13 41 
Art Bibliographies Modem 3 6 15 15 36 

CTAI 3 6 8 20 35 
Textiles Technology Digest 5 6 7 19 34 
ERIC 1 9 12 12 33 
British Education Index 1 6 17 10 32 
BUBL 2 7 9 19 29 

BLDS 1 5 10 20 23 
MAID 1 2 9 21 16 

table 4.7: Specific Computer based Information and Communication Systems and Resources 

used by Design Researchers when Searching for Previous and / or Current Research 
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This result indicates that research active subjects felt there was no specific computer 
based system or resource that was considered significantly important as a contributor to 
the their research activity as they all scored below the halfway mark of the range 
between important and not very important. In addition to this, the BLDS and MAID 

computer systems were found to be unimportant since, they scored below the halfway 

mark of the range between not very important and unimportant. 

4.3.3.4 Examination of whether the Conceptual Model's Activities that Exist in the Real 
World are Good or Bad 

The aim of this section is to determine whether the form in which the activities of the 
conceptual model that exist in current and real world systems satisfy and / or dissatisfy 

the design research active subjects. Examinations of whether the activities in the 

conceptual model shown in figure 4.3 exist and in what form in current and real world 
systems indicate that although the activities exist, there is no single system which 
incorporates all these activities. The literature review in Chapter 2 (p. 59) identified that 
the ARIAD collects its content through paper forms and updates its content around 

every four to five years (as argued earlier in section 4.3.3.2, the subsequent changes in 

the field and therefore in the ARIAD for example are discussed in Chapter 7). OPACs 

and CRIB update their contents once per year, INSPEC and CTI once per quarter, 
EDINA once per month and BIDS twice per week. Although there is no evidence that 

such delays affect users' research activities, the question is raised particularly in relation 
to the ARIAD system, to what extent it can be considered effective when it relies on 
evidence which may be five years old. 

In relation to what systems design researchers use for their research activities, findings 

from table 4.3 indicate that the research active subjects of this questionnaire heavily use 
both printed and computer based systems. Tables 4.4 and 4.5 indicate that subjects felt 

non-computer based information and communication systems were important in terms 

of their contribution to the subjects' research activities. In particular, subjects felt that 
literature, periodicals and books were very important, while articles / reviews, papers / 

proceedings, direct contacts / interviews, telephone / fax, mail, research theses, reports 

and abstracts / indexes / catalogues were slightly less but still important. Based on these 
findings and according to the SSM epistemology, the overall importance of non- 

computer communication and information systems as contributors to the subjects' 

research activities indicate a degree of satisfaction with these systems. On the other 
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hand, the subjects also heavily used computer based sources. Table 4.6 indicates that 

subjects felt E-Mail, WWW and CD ROM Databases were important as contributors to 
their research activities, however, they felt that the others and in particular, the OPACs, 
Telnet, FTP / Gopher, Newsgroups and Mailbase were not very important. Based on 
this result, table 4.7 showed the specific computer based communication and 
information systems and resources which design researchers use. This indicated that 

subjects felt that there was no specific computer based system which was important as a 
contributor to their research activities. According to the SSM epistemology in relation 
to computer based communication and information systems and resources, the findings 

therefore indicate a degree of dissatisfaction with these systems. However, in order to 
determine the degree of satisfaction and/or dissatisfaction with computer and non 

computer based sources the following paragraphs examine the relative importance 

between general and specific non computer and computer based sources. 

In relation to the comparison between general non computer and computer based 

sources, results from tables 4.4 and 4.6 were compared and the following table 4.8 

shows the relative importance and the degree of satisfaction and / or dissatisfaction with 
these systems. Since the results shown in tables 4.4 and 4.6 use a different number of 

subjects these were calculated on the basis of 100 respondents and then selected 

numerical values were assigned. The same numerical values were used as earlier. In 

particular, 'very important' was assigned 3, 'important' was assigned 2, 'not very 
important' was assigned 1 and finally, 'unimportant' was assigned 0. The score based on 
100 respondents cannot then be either higher than '300' or lower than '0' in total. The 

following table 4.8 shows the total scores in which greater values indicate higher 

importance: 

General Computer & Non Computer Sources 

Literature / Periodicals 

Conferences 
Correspondence Contacts 
E-Mail 
Meetings 

Total Score on a 100 basis 

283 

222 
219 
217 
202 

WWW 
CD ROM Databases 
Seminars 
Workshops 
Exhibitions 

190 
185 
179 
167 
165 
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OPAC's 140 
Telnet 106 
Mail-Base 94 
Newsgroups 85 
FTP / Gopher 79 

table 4.8: Comparison of the Relative Importance between General Non Computer and 
Computer based Sources 

This result indicates that non computer based systems were considered more important 

than computer based sources. In particular, literature and periodicals were the most 
important sources overall in terms of their contribution to the research activity and they 

scored above the halfway mark of the range between very important and important. The 

other non computer based sources along with E-Mail, WWW and CD ROM Databases 

computer based sources were less but still important as they scored either above the 
important mark or above the halfway mark of the range between important and not very 
important. Finally, the other computer based sources were considered not so important 

as they scored below the halfway mark of the range between not very important and 

unimportant. Based on these results, the comparison clearly indicates satisfaction with 
the use of all general non computer based systems and a relative degree of 
dissatisfaction with the use of general computer based sources. 

In relation to the comparison between specific non computer and computer based 

sources, results from tables 4.5 and 4.7 were used and the following table 4.9 shows the 

relative importance, as well as, the degree of satisfaction and / or dissatisfaction with 
these specific systems. Since the results shown in these tables use different number of 

subjects these were again calculated on the basis of 100 respondents and then the same 

numerical values were used as above. Therefore, the score based on 100 respondents 
cannot then be either higher than the '300' value or lower than the '0' value in total. The 
following table 4.9 shows the total scores in which greater values indicate higher 

importance: 

Specific Computer & Non Computer Sources Total Score on a 100 basis 

Books 260 

Articles / Reviews 249 
Papers / Proceedings 237 
Direct Contacts / Interviews 230 
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Telephone / Fax 216 
Mail 197 

Research Theses 197 

Reports 195 

Abstracts / Indexes / Catalogues 167 

Questionnaires 143 
Newsletters 141 
OPAC 133 
ARIAD 129 
Current Research in Britain 127 
ASLIB 116 
Slides 114 

Design & Applied Arts Index 108 

British Reports, Transl. / Theses 100 

Art Index 94 
ADAM 90 
BIDS 84 
Current Technology Index 84 

Microform 76 
Tapes 75 

Art Bibliographies Modem 73 
CTAI 71 
Textiles Technology Digest 69 
ERIC 67 
British Education Index 65 

BUBL 59 

BLDS 47 

MAID 33 

table 4.9: Comparison of the Relative Importance between Specific Non Computer and 
Computer based Sources 

This result indicates that specific non computer based systems were considered more 
important than specific computer based sources. In particular, books were the most 
important sources in terms of their contribution to the research activity and they scored 

above the halfway mark of the range between very important and important. Other non 

computer based sources including articles / reviews, papers / proceedings, direct 

contacts / interviews and telephone / fax were also considered important sources as they 

scored above the important mark. In addition to this, mail, research theses, reports and 
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abstracts / Indexes / Catalogues were considered less important but still relevant as they 

scored above the halfway mark of the range between important and not very important. 
The highest score for specific computer based sources was achieved by OPAC which 
along with ARIAD, Current Research in Britain and ASLIB computer based sources 
and the non computer based sources including questionnaires and newsletters were all 
considered not very important in terms of their contribution to the research activity as 
they scored below the halfway mark of the range between important and not very 
important. Additionally, Slides, Microform and Tapes along with most of the other 
computer based sources including Design and Applied Arts Index and Britain Reports, 
Translations and Theses, Art Index, ADAM, BIDS, Current Technology Index, Art 
Bibliographies Index, CTAI, Textiles Technology Digest, ERIC, British Educational 
Index and BUBL scored less and were considered not very important as they scored 
below the halfway mark of the range between the important and not very important or 
even below the not very important mark but still above the halfway mark of the range 
between the not very important and unimportant. Finally, BLDS and MAID computer 
based sources were considered unimportant as they scored below the halfway mark of 
the range between not very important and unimportant. Based on the SSM 

epistemology, the results of this comparison clearly indicate satisfaction with the use of 

most of the specific non computer based sources and a high degree of dissatisfaction 

with the use of all specific computer based sources. 

Following this conclusion the next question raised is what are the major weaknesses 

and / or strengths of computer based systems. Each activity of the conceptual model 

shown in figure 4.3 was assigned a feature (s) which the subjects of the questionnaire 
had to rate in terms of a strength and/or weakness in relation to these computer based 

systems. The activity of obtaining and collecting data was assigned the feature of 
'updatebility' (pp. 27 / 28) as earlier findings indicated that one of the major concerns 
with the collection of data was the need for up-to-date content. The activity concerned 

with assessing design research results was assigned the feature of 'information content' 

and the feature of 'reliability / validity' (pp. 27 / 28). In relation to the activity of 
holding design research results, the features of 'structure', 'classification' / 'taxonomy' 

and 'representation' of information content (pp. 30 / 31) were assigned. In relation to the 

activities of expressing an enquiry, performing the enquiry and receiving the results of 
this enquiry the 'search option' features (pp. 45 / 48) were assigned. In relation to the 
final activity of the conceptual model concerned with allowing communication for 
feedback and data criticism, the feature of 'communication was assigned (p. 26). 
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Finally, the feature of 'extensibility' was included to the rating of these systems because 
it expresses the degree to which future abilities of computer systems may further 

support the communication activity of the model. 

These results are from questions 8.2 and 8.3 and they are based on the 47 research 
active subjects who use computer based materials (see table 4.3) and answered these 

questions. In order to analyse the respondents two-point scaled indication, selected 
numerical values were assigned to each of the answers as follows: 'strength - S. 

assigned 1 and 'weakness - W' assigned -1. The total score can therefore be as high as 
47 or as low as -47. The closer to the highest numerical value of 47, the greater the 

strength of the feature, while the closer to the lowest limit of -47 indicates the greater 
the weakness of the feature. The following table 4.10 demonstrates the 47 research 
active subjects rating of the strength / weakness of features of computer based 

communication and information systems. In addition to this, it provides the overall 
scores for each examined system in which the total score can be either as high as 423 or 
as low as -423. Bold numerical values represent agreement towards strength and italic 

represent an inderteminate response for the examined systems: 

Q8.2 / 83 Strengths & 
Weaknesses of Systems OPAC Telnet CD ROM E-mail Maibase Newsgroups FTP WWW 

Information Structure -2 -6 20 19 1 1 2 15 
Information Content 22 6 26 12 5 6 5 16 
Classification / Taxonomy 18 3 22 -7 3 1 3 0 
Representation -9 2 14 -9 1 2 4 20 
Reliability / Validity 18 7 15 19 3 -1 -1 -16 
Search Options 1 0 11 -13 1 .5 -3 21 
Communication -2 4 5 33 5 9 3 26 
Updatebility 2 3 -13 25 7 7 -1 30 
Extensibility -1 0 -7 15 6 4 2 28 

Overall Scores 47 19 93 94 32 24 11 140 

table 4.10: Review of Strengths/ Weaknesses of Computer based Information and 
Communication Systems Features (highest, lowest=+/-47, cutoffs: +/- 23.5, highest / 

lowest overall=+/-423, cutoffs: +/- 211.5) 

In general, these results indicate that there is no a single computer based system that is 

strong in all areas. The WWW had the highest overall score of 140 out of 423 which 
along with the other systems scored below the halfway mark (211.5) of the range 
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between strength and balance. However, they were not considered weak overall as they 

all were still above the 0 value that represented a balance. In relation to the individual 

scores, the findings indicate that subjects felt the strength of E-Mail was its 

communication and updatebility features, the strength of WWW was its 

communication, updatebility and extensibility features and the strength of CD ROM 

was its content feature. 

The following table summarises the highest and lowest limits of strengths and 
weaknesses achieved in these systems in relation to the features assigned to the 

activities of the conceptual model: 

Activity of the SYST EM $ 
Conceptual Model Features Strongest Score Weakest Score 

max 47 max -47 
1. Obtaining 

design research Updatebility WWW 30 CD ROMs -13 

2. Assessing Information Content CD ROMs 26 FTP 5 
Reliability / Validity E-Mail 19 WWW -16 

Information Structure CD ROMs 20 Telnet -6 
3. Holding Classification / Taxonomy CD ROMs 22 E-Mail -7 

Representation WWW 20 OPACs -9 
E-Mail -9 

4. Expressing enquiry 
5. Performing enquiry Search Options (4, S, 6) WWW 21 E-Mail -13 
6. Receiving results 

7. Communicating for Communication E-Mail 33 OPACs -2 
data feedback & criticism Extensibility WWW 28 CD ROMs -7 

Based on this table, E-Mail had the highest end limit (33) in relation to its 

communication feature and the WWW had the lowest end score (-16) in relation to its 

reliability / validity feature. These findings clearly indicate that there is no single 

system in which the activities of the conceptual model existing in the real world 

systems examined that are strong in all the respective features. Additionally some of the 

activities (3,4,5 and 6) are not particularly strong in any of the existing systems. 

Based on these principles, the following section will now identify the real world 
feasible changes which along with the conceptual model as seen in figure 4.3 could 

provide a more effective and efficient means for the communication of design research 

results between design researchers. 

page 117 



Chapter 4: Conceptual and Theoretical Modelling 

4.3.3.5 Identification of Feasible Alternatives that may Improve the Situation (key 

numbers: 10 and 11) 

Following these results, the next question raised is what may help remove the 
dissatisfaction design researchers have with current computer based communication and 
information systems in order to improve the communication of design research results. 
In accordance with SSM epistemology and the root definition formulated earlier in this 

chapter, this next section is concerned with the identification of research active subjects 
requirements and suggestions to improve the situation in relation to how design 

research results can more effectively and efficiently communicated amongst its peers. 
This identification of feasible alternatives that may improve the situation involves the 

examination of the: 

" characteristics subjects feel should be featured in a new computer based system 
" particular information content this new computer based system should communicate 
" delivery method that should used to communicate the information content identified above 

Incorporation of these findings will then be used to formulate a: 

" refined rich picture (key number: 10) 

" refined root definition (key number: 11) 

Finally, integration of these outcomes along with the literature review (Chapter 2) and 
the conceptual model (key number: 6) will be synthesised in the form of a: 

" new theoretical model concerned with how design research results can more 

effectively and efficiently communicated between design researchers (key number: 12) 

Identification of the Characteristics Subjects feel should be Featured in a New 
Computer based System 
In relation to the identification of which characteristics should featured in a new 
information and communication system, a list of different options (including the 'other' 

option) based on cutting edge technology (pp. 40 - 48) was provided to research active 

subjects in order to rate these characteristics in terms of their importance to their 

research activity and any future systems. These results are from question 9.1 and they 

are based on the 53 research active subjects who used computer based materials (see 

table 4.3) and answered this question. In order to analyse the subjects four-point scaled 
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indication, selected numerical values were assigned to each of these answers as follows: 
'very important' assigned 3, 'important' assigned 2, 'not very important' assigned 1 and 
'unimportant' assigned 0. Therefore for each question in this section the maximum totals 
for any response are 159 for 'very important', 106 for 'important', 53 for 'not very 
important' and 0 for'unimportant'. The following table 4.11 shows individual scores and 
totals and it demonstrates the strength of support of the 53 research active subjects for 

specific features in a new computer based communication and information system 
(greater values indicate higher importance): 

Q9.1 Specific Non-Computer based Information & 
Communication Systems Very Important Important Not Very Important Unimportant Total 

Speed 41 11 1 - 146 
Updated 37 13 - - 137 
Keywords, Image Search System 35 15 1 - 136 
On-line 36 11 3 - 133 

Interactive 35 11 4 2 131 
E-Mail 30 16 4 1 126 

Indexed Classification System 32 13 3 1 125 

Refereed Information Content 29 16 3 1 122 

File Transfer 26 20 2 1 120 
Graphical User Interface 28 15 4 1 118 
Help Facility 17 26 5 - 108 
Hypcrlinks 25 13 7 1 108 
Publication Facility 21 18 7 2 106 

Extensible 22 16 3 - 101 
Refined Intelligent System 17 23 4 1 101 
Ordering System 12 17 16 3 86 

2D Visual Representation 15 21 7 - 82 

Application Sharing 8 21 16 1 82 

Text Conferencing 8 24 10 3 82 

White Board Facility 10 15 15 4 75 

Video based Representation 3 20 20 2 69 
Video Conferencing 4 17 19 4 65 
Virtual Reality Representation 6 11 23 5 63 
Voice Conferencing 3 17 20 4 63 
Sound Representation 3 14 24 4 61 

table 4.11: Rating of Features for an Improved Computer based Information and 
Communication System (highest=159, lowest=0) 
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Based on these results, research active subjects were positive about the inclusion of 
most of the mentioned features. However, the characteristics which the subjects felt 

were most important in terms of their inclusion in a new system included: 

" speed 
" up-to-date Information content 

" keyword(s), image search system 
" on-line 

The scores for these features were above the halfway mark in the range from very 
important and important. 

Identification of the Information Content which Subjects feel should be 
Communicated in a New Computer based System 
In relation to what particular information content this new computer based system 
should communicate to design researchers, a list of different options (including the 
'other' option) in relation to design research results was provided in the questionnaire 
and respondents were asked to arrange them in order of importance to their research 
needs. These results are from question 9.2 and they are based on the 50 research active 

subjects who use computer based materials (see table 4.3) and answered this question. 
In order to analyse this question, selected numerical values were assigned to each of the 

options as shown in the following table. However, the 'other' option was not filled in so 
this option was not assigned a numerical value. The total score can therefore be as high 

as the numerical value of 300, or as low as 50. The closer to the highest numerical value 

of 300, the greater the support for inclusion of this content in a new system, while the 

closer to the lowest numerical value of 50, the greater the support for exclusion of this 

particular item. The following table provides the six-point scaled indication assigned 
numerical values, the calculation of these values in relation to the 50 responses, the 

relative maximum and minimum total cutoffs to which each indication corresponds: 

Scaled Indication Numerical Assigned Value Total 

Ist choice 6 300 
2nd choice 5 250 
3rd choice 4 200 

4th choice 3 150 
5th choice 2 100 
6th choice 1 50 

Numerical Assigned Values to the six-choice rating scale 
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The following table 4.12 demonstrates the degree of support of the 50 research active 
subjects for inclusion of the information content arranged in order of importance to 

meeting design researchers needs: 

Q 9.2Arrangement of the Information Content Total Score 

Index of Completed Research within the Academic Design Area 244 
Index of Current Research within the Academic Design Area 238 

Index of Individuals willing to Collaborate in Research Endeavour 184 
Index of Professional Organisation and Research Relevant Bodies 160 
Index of National & International Events & other Resources 154 
Index of Standards for Product Testing & Quality Assurance 84 

table 4.12: Identification of the Inclusion of the Information Content in a new improved 
Computer based Information and Communication System (highest=300, lowest=50) 

In general there is an indication that the research active subjects of the questionnaire 
were positive in terms of most of the proposed information content. However, they were 
most positive towards the provision of the: 

Index of Completed Research within the Academic Design Area 
Index of Current Research within the Academic Design Area 

This is because, scores of these contents were above the halfway of the second and third 
indications cutoff and clearly more important than all the other provided options. 

Identification of What is the Most Appropriate Delivery Method Subjects feel 
Information Content should Communicated in a New Computer based System 

In relation to what is the most appropriate delivery system for the Indexes of the 
Completed / Current Research, a list of media options (including the other option) was 
provided in the questionnaire and respondents were asked to arrange them in terms of 
their appropriateness. These results are from question 9.3 and based on 52 research 

active subjects who use computer based materials (see table 4.3) and answered this 

question. In order to analyse the subjects four-point scaled indication, the same 

numerical values were assigned to each of the answers as used for table 4.6. Therefore 
for each question in this version the maximum totals for any response are 156 for 'very 

appropriate', 104 for 'appropriate', 52 for 'not very appropriate' and 0 for 'inappropriate'. 
The closer to the highest value of 156 the greater the support for the use of such a 
delivery method (for an Index of Completed / Current Research content), while the 
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closer to the lowest limit of 0, the lower the support for this delivery method. The 
following table 4.13 shows individual scores and totals and demonstrates the degree of 
agreement and / or disagreement of the 52 research active subjects for using a particular 
delivery method in a new computer based communication and information system for 

communicating an Index of Completed / Current Research Content: 

Q9.3 Delivery Method Very Appropriate Appropriate Not Very Appropriate Inappropriate Score 

On-line WWW based system 39 10 11 138 

CD ROM based system 13 21 11 3 92 
Mailbase system 5 22 10 4 69 

table 4.13: Arrangement of Agreement Towards Appropriateness of a Delivery Method 
for an Index of Completed / Current Design Research Content 

In general, these results indicate that there is a high agreement in the use of an on-line 
WWW based system as the delivery method for an Index of Completed / Current 
Design Research content. This is because, the '138' score is clearly the highest option. 
Its score is also above the halfway ('131') mark in the range very appropriate to 

appropriate and therefore is considered a very appropriate option. Based on this, the: 

" On-line WWW based method is considered the most appropriate option for 
delivering and communicating an Index of Completed / Current Design 
Research content 

The following section will incorporate findings related to the comparison of the 

conceptual model with perceived real world in order to produce a refined rich picture 
and root definition. 

4.3.3.5.1 A Refined Rich Picture (key number: 10) 

Based on the literature review and the primary research results with regard to the 

comparison of the conceptual model with perceived reality, a refined rich picture (RP) 

can be built as shown in the following figure 4.4 on page 124. There are two main 
differences between this refined RP compared to the original illustrated on page 88. 

The first difference relates to what research active subjects feel about current 

page 122 



Chapter 4: Conceptual and Theoretical Modelling 

communication and information systems in relation to communicating design research 
results (based on sections 4.3.3.1,2,3 and 4) and these are concerned with the: 

" evidence that all activities of the conceptual model do not exist in a single system 
" evidence that the activity of assessing design research work does not exist in a 
computer based system 

" dissatisfaction with the use of most general computer based systems 
" dissatisfaction with the use of all specific computer based systems 
" dissatisfaction with the activities of the conceptual model in the form as it exists in 

most general real world computer based systems 

The second difference to the original RP relates to what research active subjects feel 

would be an improvement and would allow design research results to be more 

effectively and efficiently communicated using a new computer based communication 

and information system (based on the section 4.3.3.5 of feasible alternatives). These 

suggestions include the following features for a new computer based communication 
and information system: 

" SCI 

" updated 
(update rate / frequency) 

" Keyword(s) / Image Search System 

" On-line, WWW based system 
" Indexes of Completed and Current Design Research Results 

4.3.3.5.2 A Refined Root Definition (key number: 11) 

The findings illustrated in the refined rich picture (figure 4.4) are based on the literature 

review and the primary research results with regard to the comparison of the conceptual 
model with perceived reality, and therefore are more refined and more explicit than the 

original version presented earlier in this Chapter. 

A new root definition can also be formulated in which the main difference from the 

original (section 4.2.6) provides the exact form of subjects' requirements based on the 
findings documented in the section of feasible alternatives (4.3.3.5) and listed above in 

the section on the refined rich picture. This new root definition is as follows: 
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figure 4.4: A Refined Rich Picture about Communication of Design Research Results 
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"A computer based communication and information system owned, managed and 
operated by design researchers aimed at improving the communication between design 

researchers by providing in an on-line WWW form, retrievable by keyword / image of 

completed and current design research results which are updated quickly (frequently). 

This system will further allow communication for content criticism and support 
feedback 

The following section is concerned with the synthesis of all the findings so far (stages 2 

and 3) in the form of a new theoretical communication and information model. 

4.3.3.6 The Proposed Theoretical Communication and Information Model (key number: 12) 

Synthesis of findings (stages 2 and 3) involves the: 

- literature review (key number 1) 

- conceptual model (key number 6) 

- primary research results in relation to the comparison of the conceptual model 

with perceived reality (key number 8 and 9) 

and in particular, findings related to the examination and identification of: 

- whether the activities of the conceptual model exist in the real world 

- in what form the activities of the conceptual model exist in the real world 

- in what systems the activities of the conceptual model exist in the real world 

- whether activities of the conceptual model that exist in the real world are good or bad 

- feasible changes that may improve the situation and therefore involve the: 

- refined rich picture (key number 10) 

- refined root definition (key number 11) 

The following paragraphs will describe the process in which the synthesis of the 

findings mentioned above lead to the formulation of the theoretical model. 

Based on the cultural and logic stream analyses of SSM presented earlier in this chapter 
(stage 2), a conceptual model as seen in figure 4.3 was formulated consisting of the 
following activities as originally presented on page 94 of this thesis: 

" obtaining design research results from providers 
" assessing design research results by assessors 
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". holding assessed design research results in a storage system 
" allowing seekers to express their interest in relation to assessed design research results 
" performing and determining to whom assessed design research results will be 

communicated 
" delivering assessed design research results as decided above 

" allowing a communication ability to support feedback and data criticism 

The comparison of this conceptual model with perceived reality and in particular, the 

examination of whether the activities of this conceptual model exist and in what form in 

the real world indicate that the activities in this model exist. However, there is no single 
system which supports all these activities (see sections 4.3.3.3.1 / 2). Further 

examination in relation to what form these activities of the model exist in the real world 
systems indicate the existence of both non-computer and computer based systems (see 

section 4.3.3.3.3). In the examination of whether the form in which the activities exist 
in these real world systems are good or bad for the purpose of communicating design 

research results effectively and efficiently, design research active subjects taking part in 

the primary research tool indicated a degree of satisfaction with the use of non- 
computer based sources, however, they also indicated a degree of dissatisfaction with 
the use of computer based systems (see section 4.3.3.3.4). 

The examination of the causes of this dissatisfaction with the use of computer based 

systems in terms of the strengths and weaknesses of these systems highlighted the 

concern that there is no single system or any combination of existing systems' features 

in which all the activities of the conceptual model are strong. In addition to this, it 

highlighted a lot of weaknesses in the features assigned to the activities of the 

conceptual model (see section 4.3.3.3.5). 

Then, based on the SSM epistemology in relation to the dissatisfaction with the use of 
these computer based systems, an examination of what feasible changes were possible 
that could remove this dissatisfaction and therefore improve the situation took place. 
This was based on the worldview of design research active subjects' requirements (see 

section 4.3.3.3.5.1). In particular, these examinations involved the identification of the: 

" features for a new computer based system that may improve situation 
" information content that should be communicated in this computer based system 
" delivery method in which such findings identified above should be communicated to 
design researchers as the users of this new computer based system 
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The results of these three examinations are listed as follows: 

Features of the new computer based system: " Speed 

" Updated 
(update rate / frequency) 

" Keyword (s) / Image Search System 
On-line 

Information Content to be communicated over the new computer based system: 

Delivery Method: 

" Indexes of Completed and 
Current Design Research Results 

On-line WWW based system 

A refined rich picture illustrated these results in a real world situation and a new root 
definition was formed as discussed earlier. This defined what the design research active 
subjects felt would be an improvement in relation to their dissatisfaction in the use of 

current computer based systems. It can therefore be argued that in theory, any real 
world system incorporating all the activities of the conceptual model as seen in figure 

4.3 with these results listed above would improve the situation and remove 
dissatisfaction in relation to communicating design research results. Moreover, such 

systems purely based on the incorporation of the findings of this SSM approach will be 

more effective and efficient in terms of communicating design research results between 
design researchers. 

Based on this argument, the proposed theoretical communication and information 

model should consist of the activities of the conceptual model, as well as, the results 
related to the identification of feasible changes involving the features of the information 

content and the delivery method of such a combination, including: speed, regular 

updates, keyword(s) / image search system, on-line, completed and current design 

research results and WWW based system. 

The following statement stands as the proposed theoretical communication and 
information model concerning how design research results could be more effectively 
and efficiently communicated between design researchers: 
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" An on-line WWW based communication and information system owned, 

managed and operated by design researchers in which, they should be able to act, 

react and / or interact, and communicate with each other their completed / current 
design research results with speed. In particular, a system in which design 

researchers should be able to contribute on-line, and to assess on-line completed / 

current design research results. The system should hold these assessed works, in 

order for others to express and perform on-line an enquiry in relation to them 

(assessed works) by using an on-line keyword(s) search system (for retrieving part 

or the whole of research work itself in either a textual or audio-visual form or 
both) and allow on-line delivery and updates. Based on these principles, the system 

should further allow design researchers to communicate on-line with each other in 

order to act, react and / or interact on-line to provide criticism and feedback on 

completed / current design research results 

The following figure 4.5 stands as a graphical representation of the proposed theoretical 

model, where numbers indicate the activities from the conceptual model: 

Qukk Online 
www 

based system enabling 
I updated 

activities 

PN 
3S Keyword (sl / 

Assessed 6 
Completed /Current 

Design Research 
Results including 

Updating 

Key: 

1. obtaining completed / current design research results from contributors / providers 
2. assessing contributed completed / current design research results by assessors 

3. holding assessed completed / current design research results in a storage system 
4. allowing seekers to express their interest in relation to stored assessed and completed / current design research results 
5. performing & determining to whom stored assessed completed / current design research results will communicated 

6. delivering stored and assessed design research results to the appropriate seeker based on 4 and 5 
7. allowing communication ability for design researchers either as contributors, assessors or seekers 

to act, react and / or interact with each other based on activities 1,2,3,4,5,6 and 7 for feedback & content criticism 

figure 4.5: The Proposed Theoretical Communication and Information Model 

However, as argued earlier in this chapter and in the five step methodology in Chapter 

3, there is still a need to assess and test this model's validity, to ensure that it actually 
behaves as it is expected, and therefore, to judge whether this theoretical model 

provides an improved communication between design researchers based on design 

research results. Therefore, there is a need to identify what are the criteria, as well as, 
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what counts as an improvement in terms of the effectiveness and efficiency of this 

model. The following section will define these criteria based on literature definitions 

and the findings so far (stages 2 and 3) through which the model mentioned will be 

tested (stage 5) in order to evaluate its validity. 

4.3.3.7 Identification of the Criteria through which the Proposed Theoretical Model will 
be Validated 

Background Review 

In the section 4.2.3 it was clearly explained that design researchers need to be aware of 
what has been done in their area of research, and to disseminate their results to others in 

order that others are aware of what research has been done. Therefore, design 

researchers need to be able to communicate with each other based on their available and 
accessible design research results. On page 90 (the values sub-section), the benefit of 
making design research work available and accessible was stated in order for others to 

examine, observe and criticise before they accept, modify or contradict it. This is based 

on the paradigm stated by Wenham (1998, p. 63). On the same page, it was also stated 
that sharing design research work constitutes design researcher power and therefore, 

there is nothing to guarantee their power if they do not share their work. It was also 

explained (on page 90) that other people involved in design research such as referees 

should also share their work. It was argued that it was necessary to build a root 
definition and a CATWOE (on page 92) in which the attitude of design researchers and 

other people involved in design research to share their work is assumed. This was 
further explained and stated in the section on the formulation of the conceptual model 

on pages 93 - 95. In addition to this and in particular in section 4.3.2 (on pages 102 - 
105), it was shown that research active subjects involved in the primary research tool of 
this research are interested in seeking design research work and they are the main group 
in which design research work is communicated. 

The literature review in Chapter 2 and in particular on pages 18,50 and 55 defined that 

research is useless if it is never communicated, transferred or applied. As was also 

explained design research lacks evidence in relation to communicating design research 

results and in particular in terms of their availability and accessibility within the design 

research discipline. It was then explained that good practice in relation to 

communicating design research based on the post-Popperian paradigm is concerned 

with calculating and exposing new observations or explanations and therefore, research 
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data should be recorded in order for later observers to check. Research should also be 

published or exposed to critical appraisal by other researchers. It is then, much more 
like a report on progress, that others may accept, modify and / or contradict (Wenham, 
1998, p. 63). It was also stated that there was a need for the development of a rich 
theoretical framework as a basis for communication within the design research 
community and that incorporation of these principles led to the need for the formulation 

of the theoretical model in which the availability and accessibility of design research 
work should be provided for the communication purposes mentioned. Based on the 

need to be aware of what research has been done as well as what research is currently in 

progress, the intent of the theoretical model to communicate both completed / current 
design research work depends on the availability and accessibility of what research has 

been done and what research is currently ongoing in relation to design research. 

However, it was explained that in general information is an increment of knowledge 
(Tsichritzis and Lochovsky, 1982, Marchionini, 1995, pp. 5-6 and Madix, 1990, p. 50) 

and therefore, Lucey (1991, p. 19) and Aiken (1996, p. 35) argued that information in 

order to create value to their seekers should include the qualities of: relevance, 

accuracy, completeness, consistency, confidence in the source, communication to the 

right person, timing, detail, reliability, validity, and understandability (pages 27 /28). 

In particular, when design research work is presented in a particular manner and at an 

appropriate time, it improves the knowledge of the person receiving it in such a way 
that he / she is better able to undertake a (required) activity or make (required) decision 

(Galliers, 1987, p. 4). Therefore, the updating aspect of the theoretical model is 

concerned with keeping design researchers informed of the latest completed / current 

contributions and corresponds to the degree of awareness which design researchers have 

of subsequent research. It therefore ensures that these design researchers will be aware 
of current relevant design research, completed or undertaken, which may help prevent 

possible mistakes or duplication in regard to their subsequent research activities. The 

aspect of assessing design research work is also concerned with the availability and 

accessibility of communicating valid and reliable design research as well as providing 

confidence in the source by communicating design research work with speed that is 

accurate, relevant and currently available. However, the action of assessing research 

will apply only to that which has been submitted in whole and not the descriptions. 

Additionally, the action of assessing research will not take place when submitted 

research work has been already assessed by an examination / referee board as happens 
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with completed MA / MSc / MPhils / PhDs or published refereed articles and papers. 
Finally, the aspects of the theoretical model concerned with accessing design research 

work world-wide (on-line and WWW features), as well as the ability to communicate 

with each other (to act, react and / or interact) without regard to geographical location 

can provide a greater degree of communication. 

The literature review in Chapter 2 (pp. 28 / 29 and 45 - 48) defined gaps or needs where 
there is no information or resources to proceed in a given situation and this results in 

the process of seeking information relevant to that need / gap. This involves a search 
query according to the gap / need whereby the seeker examines the relevance of the 

retrieved items in relation to the gap / need (Marchionini, 1995, p. 50). Therefore, the 

aspect of the theoretical model relating to keyword(s) / image search system is 

concerned with the relevance of retrieving assessed completed / current design research 

work. However, as design research is not all about written descriptions, this aspect is 

also concerned with the relevance, accuracy, detail, completeness and understandability 

of communicating part or the whole of the research itself in both textual and audio- 

visual form. 

Finally, the aspect of speed is concerned with how quickly processes in relation to all 
the activities of the theoretical model can be achieved. In particular, it is concerned with 
how quickly providers can contribute, assessors can assess and seekers can receive 

results of an enquiry. In addition to this, it is concerned with how quickly the latest 

updates can be communicated to the appropriate seekers, as well as, how quickly design 

researchers either as contributors, assessors or seekers can act, react and / or interact 

with each other for further communication purposes in relation to design research. 
However, speed is not directly concerned with the bandwidth issues of the WWW 

medium since this is a separate technological problem. 

Determination of the Criteria 
The criteria used to validate the proposed theoretical model in terms of whether it 

provides a more effective and efficient means for communication of design research 

results between design researchers is concerned with the degree of satisfaction and 
improvement with this proposal for communicating design research work between 

design researchers. This clearly involves the degree, speed and convenience which 
design researchers are made aware of what is available in relation to assessed 

completed and current design research work. It also involves the degree and the speed 
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with which world-wide accessibility and availability, relevance and accuracy of 
communicating design research can be achieved. In addition to this, it involves the 
degree and the speed with which world-wide accessibility and availability, relevance 
and accuracy of communicating with each other regarding design research can be 

achieved. In conclusion, the evaluation will validate the aspects of the proposed 
theoretical model based on the assumption that design researchers wish to share their 

work by evaluating the following criteria: 

" the degree of satisfaction with the way completed and current design research is 

communicated 

" the quality with which completed and current design research work is communicated 
" the speed with which all the aspects of the proposed theoretical model can be 

achieved 
" the degree to which the completed and current design research work is available and 
accessible 

" the degree to which the communication of completed and current design research 
work is relevant and accurate 

" the degree to which design researchers are able to communicate with each other 

The following figure 4.6 summarises the criteria through which the proposed theoretical 
communication and information model will be validated in terms of its efficiency and 
effectiveness: 

EFFECTIVENESS 

Availability of Accuracy of Relevance of Quality of Convenience of 

" what research has been done 
" what research is currently going on 

" what work is done subsequently 
" communication with each other 

EFFICIENCY 

Speed of 

" communicating what research has been done 
" communicating what research is currently going on 

" communicating what work is done subsequently 
" communicating with each other 

figure 4.6: The Criteria in which the Proposed Theoretical Model will be Evaluated 

However as also argued in Chapter 3, in order to test this model's outcome, to ensure 
that it actually behaves as it is expected there is a need to formulate a specification 
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framework and ultimately a prototype. Based on this prototype, the theoretical model 
will be tested in relation to its efficacy (according to the SSM epistemology on page 65 

of this thesis, efficacy is concerned with whether the means is working), as well as, in 

relation to its efficiency and effectiveness using the criteria defined above. The process 
in which the specification framework which is based on the proposed theoretical model 
is documented in the following chapter and represents stage 4 of the research 
framework shown on page 82 of this thesis. 

4.4 Summary 

This chapter was concerned with stages 2 and 3 and in particular described how the Soft 
Systems Methodology (SSM) was used to investigate the problem situation. In 

particular, stage 2 described how a conceptual model was produced based on the SSM 

using a rich picture, analyses one, two and three, relevant systems - root definition and 
CATWOE. This conceptual model consisted of the following activities: 

" obtaining design research results from the providers 

" assessing design research results by assessors 

" holding assessed design research results in a storage system 
" allowing seekers to express their interest in relation to assessed design research results 
" performing and determining to whom assessed design research results will be communicated 
" delivering assessed design research results as decided above 

" allowing communication ability for feedback and data criticism support 

Then, it described (stage 3) how a questionnaire was used as the primary research tool 
for this research and examined attitudes in relation to how design research is currently 

communicated, as well as, what systems for communication design researchers are 

employed or needed and it examined the strengths and weaknesses of those 

communication systems already used. These findings along with the literature review 

were used to compare the conceptual model against perceived reality and to suggest 
feasible changes. Synthesis of these findings along with the literature review were then, 

compiled in the form of a theoretical model concerned with how design research results 

can more effectively and efficiently communicated between design researchers and this 
is as follows: 

" An on-line WWW based communication and information system owned, managed 
and operated by design researchers in which, they should be able to act, react and / or 
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interact, and communicate with each other their completed / current design research 
results with speed. In particular, a system in which design researchers should be able to 

contribute on-line, and to assess on-line completed / current design research results. 
The system should hold these assessed works, in order for others to express and 
perform on-line an enquiry in relation to them (assessed works) by using an on-line 
keyword(s) search system (for retrieving part or the whole of research work itself in 

either a textual or audio-visual form or both) and allow on-line delivery and updates. 
Based on these principles, the system should further allow design researchers to 

communicate on-line with each other in order to act, react and / or interact on-line to 

provide criticism and feedback on completed / current design research results 

Based on this theoretical model, the criteria in relation of what counts as an 
improvement were defined in order to evaluate the validity of such theoretical model: 

" the degree of satisfaction with the way completed and current design research is 

communicated 

" the quality with which completed and current design research work is communicated 
" the speed with which all the aspects of the proposed theoretical model can be 

achieved 

" the degree to which the completed and current design research work is available and 
accessible 

" the degree to which the communication of completed and current design research 
work is relevant and accurate 

" the degree to which design researchers are able to communicate with each other 

Based on these findings so far (stages 2 and 3), the next chapter describes stage 4 of the 
five step methodology involving the process in which Human Computer Interaction 

parameters are considered along with further analysis of the primary research tool in the 
formulation of a specifications' framework in order for a working prototype to be 
implemented as the manifestation of the theoretical model so that it may be validated. 
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Chapter 5: Specification Framework Modelling 

5.1 Introduction 

Chapter 5 is concerned with stage 4 of the proposed five step methodology and in 

particular with key numbers 1,6,7,12 and the 13 - 16 shown originally in fig. 3.6 of 
the research framework on page 82 of this thesis. This is also shown in figure 5.1 on the 

next page for reference purposes and it clearly illustrates the relationship of those parts 
involved and conducted within this chapter. These include: 

" human computer interaction considerations 
" stage 2 and 3 findings 

" literature review 
" further analysis of the primary research tool 

" structured interviews 

(key number: 13) 
(key numbers: 6 and 12) 

(key number: ]) 
(key numbers: 7 and 14) 

(key number: 15) 

In particular, this chapter concerns the examination of key numbers 7,13,14 and 15 

and it describes the process in which, along with key numbers 1,6 and 12 from 

previous chapters, they are integrated and used to develop and formulate the: 

" specification framework (key number: 16) 

which will be based on the theoretical model (key number: 12). The following 

paragraph describes the aim of this process. 

As was proposed in the five-step methodology presented in Chapter 3, it was decided 

that in order to evaluate the validity of the proposed theoretical model, there was a need 
to develop an appropriate specification framework and experimentally implement and 
test a real world working prototype which would stand as the manifestation of the 

theoretical model. Therefore, this chapter will consider these proposed developments. 
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5.2 Linking SSM with ISDMs Towards the Development of a Real World System 

As argued in Chapter 3, SSM activity (conceptual) models can form a cogent basis for 
information flow models upon which an information system design process can be 
based. However, there is no systematic way for determining what information is needed 
or produced by such an activity, or developing data models. Therefore, there is no 

systematic way to connect SSM conceptual models with standard Information Systems 
Design Methodologies (ISDMs). However, Checkland and Scholes (1991, p. 25) have 

pointed out that SSM subsumes the hard approach, which is a special case, and arises 
when there is a local agreement on some particular system to be engineered. 

In terms of this research, the SSM approach produced a conceptual model, which along 
with the findings of the primary research tool relative to improvements incorporated in 

a real world system (4.3.3.5, section of feasible changes) produced a theoretical model. 
It can be argued, that this theoretical model is an explicit version of the conceptual 
model, in terms of what needs to be featured in a real world situation, when the 

activities involved in the conceptual model are taken into account. Therefore it is argued 
that this theoretical model includes local agreements (SSM epistemology, page 70 of 
this thesis) on what needs to be created in a real world system. Based on this argument, 
the following sections are concerned with what needs to be taken in account in order to 

produce a detailed design specification, and to engineer a real world system based on 
the theoretical model by using hard methods. 

5.3 Human Computer Interaction - HCI (key number: 13) 

The aim of this section is to examine literature based definitions of Human Computer 

Interaction (HCI) to formulate the design objectives for the generation of the 

specification framework and ultimately the prototype. 

The term Human Computer Interaction (HCI) "has only been in widespread use for a 
little over a decade" (Dix, Finlay, Abow, and Beale, 1993, p. 2). "It has been variously 
labelled as Human Computer Interface - HCI, Man Machine Interface - MMI, Human 
Systems Interface - HSI and Computer Human Interface - CHI" (Maddix, 1990, p. 9). 

The Human Computer Interaction's (HCI) major goal is simple: "to ensure that the 

systems produced by designers for people to use are comprehensive, consistent and 
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usable" (Maddix, 1990, p. 9). As a discipline, it is "concerned with the design, 

evaluation, and implementation of interactive computing systems for human use and 
with the study of major phenomena surrounding them", thus, it is "concerned with the 
joint performance of tasks by humans and machines; " including "the structure of 
human-machine communication; the human capabilities to use machines; and the 

process of specification, design and implementation of these interfaces; " (Dix, Finlay, 

Abow, and Beale, 1993, p. xi). 

Based on these principles, "interactive system design is concerned with the various 
ways of measuring how well people perform activities with the aid of systems" 
(Newman and Lamming, 1995, p. 7) in which, the description of such measurements 

with the term 'usability' has been used by many authors. Dix, Finlay, Abow, and Beale 

(1993, p. 163) argued that the term usability is concerned with the "effectiveness, 

efficiency and satisfaction with which users achieve their goals in a system's particular 
environment". Newman and Lamming (1995, p. 7) pointed out that since "there is no 
single way of measuring it" some of the ways for measuring the performance of 

systems include the factors of: speed, ease of learning and use, while Maddix (1990, p. 
200), includes the factors of: effectiveness, learnability, flexibility and attitude. 

Newman and Lamming (1995, p. 30) list several factors in more detail, as follows: 

- the speed of performance of the activity 

- the incidence of errors while performing the activity 

- the users' ability to recover from errors that occur 

- the magnitude of the users' task in learning to use the system 

- the users' retention of learned skills 

- the users' ability to customise the system to suit their way of working 

- the ease with which people can reorganise activities supported by the system 

- the users' satisfaction with the system 

In addition to this, Newman and Lamming (1995, p. 16 and 20 - 33) provide the 

guidelines in relation of an interactive system design as follows: 

- the activity to be supported 

- the user 

- the usability factors 
the form of the solution 

Newman and Lamming (1995, p. 16) also argued that "these four aspects of the 
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problem can be expanded into a statement of requirements which in turn leads to a 
specification of the design and ultimately to a working interactive system". The 
following paragraphs describe what these four aspects are concerned with: 

" The Activity to be Supported 

This is concerned with the identification of the activities to be supported in a system by 

presenting the tasks and the processes as the sequence of steps which contribute 
towards the overall goal of an end-user, and is illustrated in the form of a process flow 

chart (Newman and Lamming, 1995, p. 20). However, in terms of this research, the 
SSM approach as described in stages 2 and 3 identified a conceptual model consisting 
of the activities that should be supported in a real world system. It also formulated a 
theoretical model that features real world characteristics for a new improved real world 

computer based system relating to the incorporated activities of the conceptual model. 
It can therefore argued, that there is no need to identify the supported activities of a real 
world system since, they have been identified within the theoretical model and 
therefore, extraction of these processes in a flow chart diagram is straightforward. 
Based on these principles this task will be concerned with the: 

" description and illustration of the processes in the theoretical model (process flow chart) 

9 The User 

This task is concerned with the identification of the supported activities of the system in 

relation to the understanding of the user's needs and requirements (Newman and 
Lamming, 1995, p. 29). However, in terms of this research, identification of design 

researchers' needs and requirements have also been identified in stage 3 and therefore, 

this task will be concerned with the: 

" justification of whether design researchers can operate the system in the real (test) 

environment for the purposes as described in the theoretical model 

" The Usability factors 
Newman and Lamming (1995, p. 30) point out that designing a system is not just a 

matter of supporting activities as presented in a process flow chart and therefore, there 
is a need to identify how to improve the performance of these activities. Based on this, 

these sections (5.3.3 and 5.3.4) will conduct: 

" an examination of usability factors in systems currently used by design researchers 
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" an identification of factors from the literature review that may augment performance 

of processes as illustrated in the initial flow chart diagram. 

Incorporation of these findings will be used to formulate a: 

" refined version of the initial process flow chart identified earlier, aimed to augment 
performance of the theoretical model processes 

" The Form of the Solution 
This task leads to the formation of a real world specification framework by integrating 

all findings identified by the above examinations (Newman and Lamming, 1995, p. 32). 
Therefore, this section will concerned with the formulation of the: 

" specification framework 

However, as argued in Chapter 3 (3.2.3) and as will be described later in section 5.3.5.2, 

after the formulation of the specification framework, one-to-one structured interviews 

with five subjects in the field will be conducted in order to: 

" evaluate the validity of the proposed specification framework prior to the development 

of the prototype 

Based on these principles, the following sections will examine these issues in detail, as 
follows: 

" The Activity to be Supported / Process Flow Chart 

" The User 
" The Usability Factors 

" The Refined Version of the Process Flow Chart 

" The Form of the Solution 

5.3.1 The Activity to be Supported/ Process Flow Chart (part of the key number: 13) 

As argued earlier, this section is concerned with the description and illustration of the 

theoretical model process flow chart. It presents those tasks and processes that lead to 

the overall goal of design researchers, which is to communicate with each other based 

on completed / current design research results as described in the theoretical model. The 
following paragraph presents the theoretical model as a reminder to the reader: 

The Theoretical Model (key number: 12, p. 128) 
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" An on-line WWW based communication and information system owned, managed 
and operated by design researchers in which, they should be able to act, react and / or 
interact, and communicate with each other their completed / current design research 

results with speed. In particular, a system in which design researchers should be able to 

contribute on-line, and to assess on-line completed / current design research results. 
The system should hold these assessed works, in order for others to express and 

perform on-line an enquiry in relation to them (assessed works) by using an on-line 
keyword(s) search system (for retrieving part or the whole of research work itself in 

either a textual or audio-visual form or both) and allow on-line delivery and updates. 
Based on these principles, the system should further allow design researchers to 

communicate on-line with each other in order to act, react and / or interact on-line to 

provide criticism and feedback on completed / current design research results 

The real world features and activities of the conceptual model are also presented below: 

The Real World Features (p. 127) 

" Speed 

" Update frequency 
" Keyword (s) / Image Search System 

" Indexes of Completed and Current Design Research Results 

" On-line, WWW based system 

The Activities of the Conceptual Model (key number: 6, p. 94) 

" obtaining design research results from the providers 

" assessing design research results by their assessors 
" holding assessed design research results in a storage system 
" allowing seekers to express their interest in relation to assessed design research results 
" performing and determining to whom the assessed design research results will be communicated 

" delivering the assessed design research results as decided above 

" allowing a communication ability for feedback and data criticism 

The following paragraphs will describe the process in which the theoretical model 

consisting of real world features and the processes of the conceptual model will be 

modelled in the form of a process flow chart diagram: 

" The first task of the theoretical model based on the activities of the conceptual model 
concerns the provision of completed / current design research results where the 

providers will be design researchers. Then, in terms of communicating completed / 

current design research results, the on-line WWW system feature needs to be 
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addressed. Based on these principles, design researchers, as potential users of the on- 
line WWW based system, should be able to firstly access the on-line WWW system. A 
background review in terms of the criteria needed for the evaluation of the theoretical 

model (section 4.3.3.7) indicated that the provision of completed / current design 

research results is related to the availability of what research has previously been done 

and what research is currently being undertaken. Therefore, providers should be able to 

submit details of their research work to the on-line WWW system in order to make 
them available to others. The following summarises these processes: 

" providers should be able to access the on-line WWW based system 
" providers should be able to submit details of completed / current design research to 
the on-line WWW system 

" The second task of the theoretical model involves the assessment of completed / 

current design research results which will be held in the system's storage container. In 

particular, when completed / current design research has been submitted to the on-line 
WWW system, this data should be made available and accessible to a number of 
appropriate assessors who may then critically assess the submitted content. It is 

assumed that appropriate assessors will be chosen according to relevant criteria. To do 

this, potential assessors should be able to access the on-line system, and provide 

personal details and request that they wish to be considered as assessors. The system 
should then nominate successful assessors in relation to the nature of the submitted 

material. These successful qualified assessors need to be able to access the submitted 
material, and the criteria against which they will assess and decide whether the 
submitted material should be made available for communication to design researchers. 
When the decision takes place and in particular, if the assessment approves the 

submitted work, the data should be held in the storage system. Otherwise, if the 
decision disapproves of the submission, the data should not be held in the storage 
system. In such a case, the system should inform the submitter the reason for non 

approval. However, the submitter should be able to resubmit a refined version. The 

following summarises these processes: 

" potential assessors should be able to access the on-line WWW based system 

" potential assessors should be able to submit their details to the on-line WWW system 
" assessors should be able to access the on-line WWW based system 
" assessors should be appropriately qualified in relation to the submitted material 
" assessors should be able to access the submitted material requiring assessment 
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" assessors need to be able to access the criteria in order for a decision to be taken 
" only approved submitted material should then be held 

" the system should inform submitters of the reason for non approval 
" the system should also allow submitters to be able to resubmit a refined version 

" The next task of the theoretical model concerns the processes in which the approved 
text and audio-visual based completed / current design research results are held on the 

on-line system and are available, accessible and retrievable through the use of a 
keyword (s) search system. In particular, interested seekers should be able to access the 
on-line WWW system and then be able to submit their request. Based on this request, 
the system should be able to react to the seeker's enquiry and determine whether there is 

any submission matching these criteria. Finally, if matches are found, then the system 
should be able to deliver these matches to the appropriate seeker. However, design 

researchers have expressed the preference for communicating up-to-date completed / 

current design research results and therefore, the system should be able to inform and 
deliver updated submitted material to appropriate interested parties. The following 

summarises these processes: 

" approved submitted material held on the system should be in a form that can be 

communicated to interested seekers through the keyword(s) search system 
" seekers should be able to access the on-line WWW system 
" seekers should be able to express a request 
" the system should be able to determine whether matches can be found in relation to the request 
" the system should be able to deliver matches relating to the seeker's request 

" the system should be able to inform and deliver updated matches to interested seekers 

" The last task of the theoretical model is concerned with the two-way communication 
of design researchers and in particular, with design researchers' (either as contributors, 
assessors or seekers) ability to act, react and / or interact with each other using the on- 
line WWW system' environment. Design researchers therefore interested in 

communicating with each other should be able to access the on-line system. Then, 

based on a keyword(s) search system they should be able to find each other in order to 

communicate further. The following summarises these processes: 

" design researchers should be able to access the on-line WWW system 
" design researchers should be able to find each other based on a search system 
" design researchers should be able to act, react and / or interact with each other 
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Finally, the feature of speed is important for all these activities and processes. These 

activities and processes as described above are diagrammatically represented in the 
following figure 5.2 in the form of a process flow chart: 

Design Researchers either as contributors, assessors or seekers 

I should ACCESS the on-line WWW system 

Potential SEARCH Seekers of Providers of Assessors of SYSTEM EXPRESS 
approved Completed Submitted request based Completed Material / Current on the / Current 

Design KEYWORD(S) Design Research 
Qualified two-way 

/ IMAGE Research 
Results 

Assessors communication 
SEARCH Results 

ability in order 
SYSTEM 

to act, 
ACCESS and react and / or 

assessment of 
interact with 

submitted data each other 

DELIVER 

SUBMIT 
Matches 

Completed / Current ASSESS including 

Design Research Results for Matches UPDATES 

Assessment Submission HELD,,,,,,, 
CRITERIA APPROVED approved Completed / Current 

Design Research Results in a form 
that should be in an on-line WWW 
environment available, accessible Submission and retrievable with speed by a 

not KEYWORD(S) / IMAGE SEARCH 
APPROVED SYSTEM 

figure 5.2: Process Flow Chart for the Communication between Design Researchers 

The next section is concerned with design researchers as the end-users of a system as 
illustrated in this process flow chart diagram. 
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5.3.2 The User (based on 7,14 key numbers) 

As stated earlier, this task is concerned with the: 

" justification of whether design researchers can operate the system in the environment 
for the purposes as described in the theoretical model 

The justification mentioned is concerned with the examination of design researchers 
skills and experience in using Computer Technology since the proposed communication 
and information system is computer based. It will examine their general use of 
computer technology and on-line services in particular since the system as described in 

the theoretical model is on-line WWW based. Following this, it will then examine what 

criteria is used to search for relevant material. Based on these principles, the following 

sub-sections will therefore be concerned with these issues as follows: 

" Examination of design researchers' experience of using computer technology 

" Identification of criteria used for searching for relevant material 

In order to do this, the same primary research tool, the questionnaire used in stage 3 of 
Chapter 4 was used. As already explained (section 4.3), this questionnaire had multiple 

purposes one of which was concerned with the formulation of the specification 
framework in stage 4. Therefore, questions used in relation to this stage differ from 

those examined in the previous stages. The following paragraphs describe the particular 

questions that were asked specifically for this stage. It is also worth noting that the 

questions used in this stage were asked of the same subjects used in stage 3 (for more 
information about this questionnaire see Chapter 3, as well as, in Appendix I where a 

copy of the questionnaire and full statistical data are documented). 

The questionnaire was closed-form and structured including the 'Other' option where it 

was considered necessary. Questions were fixed alternative, including the options of: 

'Yes' or'No' (two-point scaled) 
'Less than Five hours per week' to'More than Twenty hours per week' (four-point scaled) 
'Very Experienced to'Not Experienced (four-point scaled) 
'Very Useful' to'Not Useful' 
'Strength' or'Weakness' 

(four-point scaled) 
(two-point scaled) 
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In addition to this, the questionnaire was divided in to nine sections of which only the 
following sections were related to stage 4: 

Section 3 Computer Technology 
Section 7 Database Search Categories 

Section 8 Review: Strengths and Weaknesses of Selected Data and Communication Systems 

In relation to the: 

" examination of design researchers' experience of using computer technology 

" identification of the criteria used for searching relevant material 

the following questions (section 4) were involved: 

Q3.1 Does your institution use computer technology? 
Q3.5 How often do you use computer technology? 

Q3.6 For what purpose(s) do you use computer technology in your work? 
Q3.7 Please rate the following type of applications in terms of your experience 
Q3.8 Do you have access to the Internet? 

Q3.9 How often do you use the Internet? 
Q3.10 What type of information do you usually search for on the Internet? 

Q3.11 Which of the following Internet tools do you use frequently? 

Q3.12 Which of following WWW search engines do you use most? 

Q7.1 Please rate the following references in terms of their usefulness in your computer based 

search activity? 

Q8.1 Please rate the relevant features of any of the following systems in terms of their strengths / weaknesses 
Q8.3 Please rate the relevant features of any of the following systems in terms of their strengths / weaknesses 

(this question will examine only the 'interactivity' term as this was not examined in stage 3) 

These questions will be analysed for the research active subjects who use computer 
based materials for searching relevant material to their enquiry (see table 4.3). The next 

three questions were not analysed: 

Q3.2 Do you directly use computer technology? 
Q3.3 Which of the following computer systems do you work on? 
Q3.4 Does your computer have a CD ROM facility? 

page 146 



Chapter 5: Specification Framework Modelling 

This is because in terms of question 3.2 it is expected that all examined research active 
subjects using computer sources will obviously use computer technology. In relation to 

the questions 3.3 and 3.4, the theoretical model implies an on-line system which is 

cross-platform and therefore not dependent on specific computer operation systems, or 
CD ROM based. 

Although S. P. S. S. was used to provide general calculations of the subjects, in most 
cases selected numerical values were assigned to each of the answers in which the total 

score indicates the balance and the tendency towards agreement or disagreement. 

5.3.2.1 Examination of Design Researchers' Experience of Using Computer Technology 

In order to design an on-line WWW based system as described in the theoretical model 
there is a need to examine whether design researchers as the end-users of such a system 
feel confident in terms of using computer based systems. Therefore, this section is 

concerned with the analysis of the questionnaire mentioned and examines design 

researchers' experience using current computer based systems and applications. 

In response to question 3.1 which was concerned with the availability of computer 
technology in institutions, the following table 5.1 shows the result based on 54 research 

active subjects: 

Q3.1 Computers Available in Institutions Count % 
Yes 53 98.1 % 

No 1 1.9% 

table 5.1: Availability of Computer Technology in Institutions 

This result indicate a high availability of computer technology in the institutions. The 

question was then raised with what frequency do design research active subjects use 

computer technology. In order to analyse the responses five-point indication, selected 

numerical values were assigned to each of the answers. The following table 5.2 

indicates the individual assigned numerical values, the counts, the percentages and the 

total score in terms of research active subjects frequency regarding use of computer 
technology. These results are from question 3.5 and they are based on the 54 design 

research active subjects: 
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Assigned Value Q3.5 Frequency of Computer Use Count % Total 
0 NA 1 1.9% 0 
1 Less than five hours per week 2 3.7% 2 
2 Five to Ten hours per week 16 29.6% 32 
3 Ten to Twenty hours per week 16 29.6% 48 
4 More than Twenty hours per week 19 35.2% 76 

158 

table 5.2: Design Researchers Frequency of the Use of Computer Technology 

The result of this examination indicates that the 94.4% of research active subjects use 
computer technology for more than five hours per week. However, based on the 

numerical values assigned on the sample of 54, the total score can not be either higher 

than the value of '216' or lower than the '0' value. The above result indicates that on an 
average research active subjects use computer technology for around ten to twenty 
hours per week because, division of the '158' total score with the '54' respondents 
closely matches the assigned numerical value T. 

The next question raised is to determine for what purposes research active subjects use 
computer technology. This analysis, is also based on the sample of 54 and the results 
produced from question 3.6 as shown in the following table 5.3: 

Q3.6A16B/6C/6D Purpose of Computer Use Count % 
Research and Development 51 94.4% 
Administration 38 70.4% 
Teaching 28 51.9% 
Design Practice 21 38.9% 

table 5.3: Design Researchers Purpose for Computer Technology Usage 

The results indicate that research active subjects use computer technology mainly for 

research and development purposes. 

The next examination involves the degree of design researchers experience of particular 
computer based systems and applications. In order to analyse the respondents four-point 

scaled 'indication, selected numerical values were assigned to each of the answers as 
follows: 'very experienced' assigned 3, 'experienced' assigned 2, 'not very experienced' 
assigned 1 and 'not experienced' assigned 0. As a result of these assigned numerical 

page 148 



Chapter 5: Specification Framework Modelling 

values, the score of all the 54 responses can not be either higher than the '162' value or 
lower than the '0' value in total. Therefore for each question in this version the 

maximum totals for any response are 162 for 'very experienced', 108 for 'experienced', 
54 for 'not very experienced' and 0 for 'not experienced'. The closer to the highest 

numerical value of 162, the greater the experience with the particular item, while the 

closer to the lowest limit of 0 indicates the the greater the inexperience with this 

particular item. The following table 5.4 indicates the scores for particular computer 
based systems and applications. These results are from Question 3.7: 

Q3.7 Computer Based Applications Score 

Word Processing 130 
E-Mail 121 
WWW Browsing 100 
Page Layout 83 

Image Manipulation 77 
Spreadsheet 72 
CAD/CAM 69 
Databases 67 
Multimedia 59 
Newsgroups 47 
Mailbase 44 
FTP / Gopher 42 
WWW Authoring 34 

table 5.4 Degree of Design Researchers' Experience of Using Computer based Systems and Applications 

In general this result shows that research active subjects are experienced in Word 

Processing, E-Mail, WWW browsing and Page Layout, since the '130', '121', '100' and 
'83' scores respectively are either higher than the experienced indication cutoff (108) or 

above the halfway mark in between the range of experienced and not very experienced 
(81). Scores for the rest of the systems indicate that research active subjects are not very 

experienced in using them. The results of the above examination indicate research 

active subjects are experienced in using the on-line applications of E-Mail and WWW 

browsing which was implied in the theoretical model. The next question raised is to 

what extent do research active subjects have access to the Internet and to other on-line 

services. Additionally, the frequency of use of the Internet, the types of information 

searched for and the frequency with which particular tools are used to search is also 

examined. 
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In response to question 3.8 which was concerned with the degree to which research 

active subjects have access the Internet the following table 5.5 shows the result based 

on 54 research active subjects: 

Q3.8 Access to the Internet Count % 
Yes 52 96.3% 

No 1 1.9% 

NA 1 1.9% 

table 5.5 Degree of Design Researchers Accessing the Internet 

The score of 96.3% indicates that research active subjects had a high degree of access to 

the Internet. The next question raised is how frequently they use it. The following table 
5.6 shows this result produced from question 3.9 which is also based on the sample of 
54. In order to analyse the respondents five-point indication, selected numerical values 

were assigned to each of the answers as shown in this table: 

Assigned Value Q3.9 Frequency of Internet Use Count % Total 

0 Not at All /NA 3 5.6% 0 

1 Less than five hours per week 33 61.1% 33 

2 Five to Ten hours per week 13 24.1% 26 

3 Ten to Twenty hours per week 3 5.6% 9 
4 More than Twenty hours per week 2 3.7% 8 

76 

table 5.6 Design Researchers' Frequency of Use in relation to Internet Access 

In general, this result indicates that 85.2 % of research active subjects access the 

Internet for up to ten hours per week. The next question raised is what type of 
information do research active subjects usually search for on the internet. The table 5.7 

shows these results from question 3.10 which is also based on the sample of 54: 

Q3.10 Types of Information Count % 
Academic / Higher Education 44 81.5% 

Technological 25 46.3% 
Commercial 20 37.0% 
Scientific 17 31.5% 
Governmental 12 22.2% 

Social 12 22.2% 
Not at All / NA 3 5.6% 

table 5.7 Types of Information Design Researchers Usually Search for on the Internet 
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This result indicates that research active subjects mainly search for academic / higher 

education information when they access the internet. 

The next question raised is what Internet tools are used by research active subjects in 

order to find information on the Internet. This result shown in the table 5.8 is from 

question 3.11 and it is also based on the sample of 54: 

Q3.11 Internet Tools Count % 
E-mail 49 90.7% 
WWW 47 87.0% 
FTP / Gopher 10 18.5% 
Newsgroups 5 9.3% 
Not at All / NA 3 5.6% 

table 5.8 Frequency of Tools used by Design Researchers Searching on the Internet 

These results indicate that research active subjects mainly used E-mail and the WWW 

tools for finding information on the Internet. These results confirm the results of table 
5.5 which found that research active subjects were most experienced in using these 

systems. 

The final question raised is what search engines are used most by research active 
subjects in order to find information on the WWW. This result shown in the table 5.9 is 
from question 3.12 and it is also based on the sample of 54: 

Q3.12 Search Engines Count % 
Yahoo 33 61.1% 

Lycos 19 35.2% 
Other 17 31.5% 
Altavista 14 25.9% 
NA 3 5.6% 

table 5.9: Search Engines Most Used by Design Researchers for Searching on the WWW 

This result indicates that research active subjects mainly use the yahoo search engine 
for searching the WWW. 

The following points summarise the results from this section related to research active 

subjects experience of using computer technology. In particular, these findings indicate 

that research active subjects: 
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" have a high degree of availability of computer technology in their institutions (table 5.1) 

" have a high degree of access to computer technology (table 5.2) 

" spend around ten to twenty hours per week for general computer based purposes (table 5.3) 

" use computer technology mainly for research and development purposes (table 5.4) 

" have a high degree of access to internet (table 5.5) 

" spend for up to ten hours per week to access the internet (table 5.6) 

" search the internet for academic and higher's education information (table 5.7) 
" use the WWW and the E-Mail facilities most frequently for finding information on the Internet 
(table 5.8) and along with word processing and page layout applications have the most 
experience of these systems (table 5.4) 

" use mostly the yahoo search engine to find information on the WWW (fig. 5.12) 

In conclusion, it can therefore argued that design research active subjects would be able 
to operate the system in the real environment for the purposes described in the 
theoretical model. This is due to the following. Findings from table 5.1, indicate that 
there is a high degree of availability of computer technology in the subjects' institutions. 
Tables 5.2 and 5.3 indicate that there is a large proportion of research active subjects 
who access and frequently use them. Research active subjects also indicate that they 

used computer technology mainly for research and development purposes (table 5.3) 

and these findings support the design of a computer based system for the purpose of 
communicating completed / current design research results. In addition to this, findings 

shown in table 5.5 indicate that design researchers have a high degree of access to the 
internet, as well as, to on-line services and according to table 5.6 a large proportion of 
them access the internet for up to 10 hours per week. Findings from table 5.4 indicate 

that research active subjects are experienced in using WWW and E-Mail applications 

and these were found to be the most frequently used tools (table 5.8) for finding 

information on the internet which is mainly academic and higher education information 

(table 5.7). Finally, table 5.9 indicates that research active subjects use a variety of 

search engines to find information on the WWW, however, the most frequently used is 

'Yahoo'. All these findings indicate that design researchers would have the experience to 

use a system as described in the theoretical model and the process flow chart (fig. 5.2) 

which would be operated in an on-line WWW environment for the purpose of 

communicating completed / current design research results. 

The next section describes the process in which identification of criteria used for 

searching for relevant material will help to provide the basis of the search system as 
described and illustrated in the theoretical model and process flow chart. 

page 152 



Chapter 5: Specification Framework Modelling 

5.3.2.2 Identification of the Criteria Used for Searching Relevant Material 

The examination of how research active subjects rate available criteria in relation to 

searching for relevant material on computer based sources will identify their usefulness 
and therefore, their inclusion or exclusion in a new system based on the theoretical 

model. These results are based on the sample of 51 design research active subjects who 

use computer based sources for their searches and answered question 7.1. In order to 

analyse the responses four-point scaled indication was used and selected numerical 
values were assigned to each of the answers. In particular, 'very useful' was assigned 3, 
'useful' was assigned 2, 'not very useful' was assigned 1 and 'not useful' was assigned 0. 
The score for all the 51 responses cannot be either higher than the '153' value or lower 

than the '0' value in total. Therefore for each question in this section the maximum 
totals for each response are 153 for 'very useful', 102 for 'useful', 51 for 'not very useful' 
and 0 for 'not useful'. The closer to the highest numerical value of 153, the more useful 
the item, while the closer to the lowest numerical value of 0, the less useful the item. 

The following table 5.10 shows the individual and total scores for research criteria used 
in terms of their usefulness in computer based systems' search activity: 

Q7.1 Search Tools Very Useful Useful Not Very Useful Not Useful Total Score 

Abstract / Summary 35 13 2 - 133 
Keyword 33 14 2 - 129 

Title of Research 28 17 4 - 122 

Author 26 19 3 1 119 

Subject / Discipline 26 16 4 1 114 

Aims & Objectives I Brief 21 13 7 - 96 

Visual Material 19 12 7 4 88 

Publication Type 11 19 12 2 83 

Resource Type & Award achieved 5 18 12 2 83 

Methodology 12 21 4 6 82 

Chronological & Demographic Determination 4 15 14 8 56 

Collaboration & Sponsor Body 3 15 17 6 56 

table 5.10: Search Criteria employed for Searching on current Systems 

This result indicated that the following criteria were of high value in terms of 

usefulness: 

" Abstract / Summary 
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" Keyword 

" Title of Research 

" Name of the Author 

" Subject / Discipline 

" Aims and Objectives / Brief 

" Visual Material 

" Publication Type 

" Resource Type and Award achieved 
" Methodology 

The Abstract / Summary and Keyword options were both considered very useful criteria 
for searching on the internet since they both scored above the halfway mark between 

the range very useful and useful (127.5). The other were considered as useful criteria 
since they all scored above the halfway mark between the range useful and not very 
useful (76.5). However, the chronological and demographic determination, and the 

collaboration / sponsor body were not considered very useful options, since the '56' 

score achieved was below the halfway mark between useful and not very useful (76.5). 

In conclusion to this section, the results produced from the examination in relation to 

the usefulness of current and available criteria for computer based search activities 

support the inclusion of the above mentioned criteria in the real world search system 
featured in the theoretical model and its process flow chart. The following section will 

now examine computer based systems usability factors. 

5.3.3 The Usability factors (based on 7,13 and 14 key numbers) 

Newman and Lamming (1995, p. 30) have pointed out that designing a system is not 
just a matter of supporting activities as presented in the process flow chart, in this case 
the process flow chart in figure 5.2. There is also a need to further identify how to 
improve the performance of these activities by examining the usability factors of 

systems currently used by design researchers for their communication purposes. 

As proposed by Newman and Lamming (1995, p. 30), Dix, Finlay, Abow, and Beale 
(1993, p. 7,363-364) and Shneiderman (1992, p. 33,72,78,134 and 304), the 
following usability factors need to be examined: 

" easy to learn 

" ease of use 
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" speed 
" functionality 

" terminology 
" help screens 
" layout 

" graphical user interface 
" overall interactivity 

This examination is based on the results of questions 8.1 and 8.3, which are shown in 

the following table 5.11. They are based on a sample of 47 design research active 
subjects who use computer based sources for their searches and answered these 

questions. In order to analyse the responses two-point scaled indication was used and 
selected numerical values were assigned to each of the answers. The two-point scaled 
indication consisted of the 'strength - S' and 'weakness - W' options in which, 'S' was 
assigned 1 and 'W' was assigned -1. The total score can therefore be as high as 47 or as 
low as -47. The closer to the highest numerical value of 47, the greater the strength for 

the feature, while the closer to the lowest limit of -47 indicates the the greater the 

weakness for the feature. The following table demonstrates the 47 research active 

subjects rating of the strengths / weaknesses of the usability factors of computer based 

communication and information systems. In addition to this, it provides the overall 
scores for each system examined in which total score can be either as high as 423 or as 
low as -423. Bold numerical values represent agreement towards strength and italic 

represent an inderteminate response for the examined systems: 

Q8.1 / 8.3 Strengths & Weaknesses of Systems' 
Usability Factors OPAC Telnet CD ROM E-mail Mailbase Newsgroups FTP WWW 

Functionality 16 1 35 39 6 7 2 35 
Easy to Learn 16 -3 28 35 6 1 0 41 
Easy to Use 17 -1 34 38 7 3 4 35 

Help Facility -3 -10 7 -8 -4 -8 -8 1 
Graphical User Interface -18 -17 21 -9 -4 -9 -7 19 

Layout -9 -12 22 4 -2 -5 -6 16 
Terminology -2 -6 14 1 0 1 -1 5 
Speed 7 -2 35 35 4 -3 2 -9 
Interactivity -5 -3 14 17 1 5 2 20 

Overall Scores 19 -53 210 152 14 -8 -12 163 

table 5.11: Review of Strengths and Weaknesses of Computer based Information and Communication 
Systems Features (highest, lowest=+/-47, cutoffs: +/- 23.5, highest, lower overall=+/-423, cutoffs: +/- 211.5) 
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In general, these results indicate that there is no a single computer based system that is 

strong in all aspects of usability. CD ROMs, WWW and E-Mail had the highest overall 
score of 210,163 and 152 out of 423 but along with the other systems they scored 
below the halfway mark (211.5) of the range between strength and balance. In relation 
to the individual scores, findings indicate that subjects felt that the strength of CD 
ROMs and E-Mail were their functionality, ease of learning / use and speed while, the 

strength of WWW was its functionality and ease of learning / use. The following table 

summarises the highest and lowest limits of strengths and weaknesses achieved in these 

systems in relation to the usability: 

Usability factors SY ST EM 
-3 

Strongest Score Weakest Score 

Functionality E-Mail 39 Telnet 1 
Easy to Learn WWW 41 Telnet -3 
Easy to Use E-Mail 38 Telnet -1 
Help Facility CD ROMs 7 Telnet -10 
Graphical User Interface CD ROMs 21 OPACs -18 
Layout CD ROMs 22 Telnet -12 
Terminology CD ROMs 14 Telnet -2 
Speed CD ROMs/E-Mail 35 WWW -9 
Interactivity WWW 20 OPACs -5 

These findings indicate that there is no single system in which the assigned usability 
factors constitute only strengths or only weakness. However, CD ROMs were found 

strongest and Telnet weakest compared to other systems in terms of several usability 
factors. In addition to this, the speed feature concerned with the downloading / 

processing time was found to be particularly weak on the WWW and therefore, this is 

one aspect described in the theoretical model that requires careful consideration 
(section 4.3.3.7). Based on these findings, the following section is concerned with the 
identification of additional factors from literary sources which can augment the 

performance and speed in relation to the processes of the system as described in the 

theoretical model and its process flow chart. 

5.3.4 The Refined Process Flow Chart (based on 13 and the initial process flow chart) 

As argued earlier and in particular on pages 139 / 140, the process flow chart shown in 

figure 5.2 illustrates only the minimum activities and processes based on the theoretical 

model. It was also argued, that incorporation of factors identified from literary sources 

which can augment usability performance of the system will result in a: 
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" refined version of the process flow chart shown in figure 5.2 

In order to augment performance of the activities supported by the proposed system, a 

number of general performance factors have to be take into account. Kerr and Hiltz, 

(1982, p. 17-19), Houghton (1986, p. 57) and Shneiderman (1992, p. 78-81) list some 

of these factors which are briefly presented below: 

1. Human help, the ability of the system to supply human help directly to users 
2. Control, the ability of users to feel in control of the computer system 
3. Closure, the ability of informing users when an operation has been successfully or 

unsuccessfully completed 
4. Modifiability, the ability of users to adapt the system to serve their needs 
5. Indirect Communication Channels, the ability to set up indirect communication linkages 

between users 
6. Document Distribution, the ability which allows the distribution of documents to interested users 
7. Voting, the provision of voting scales which may be associated with items for responses by others 
8. Accurate and Up-To-Date data, which is concerned with the systems robustness 
9. User Simulations, the ability of a system to develop tailored programs to simulate users' behaviour 

In relation to the information itself which the system will process the following factors 

should be also be taken into account to augment the data process. Shneiderman (1992, 

p. 78-81) pointed out, that such factors are concerned with the format and consistency 

of data entry / display transactions. These are briefly presented below: 

10. Compatibility of data display with data entry, which is concerned with the format of 
displayed information that should be linked clearly with the format of the data entry 

11. Flexibility for user control of data entry / display, which is concerned with the user's 
convenience to the task on that they currently work 

Shneiderman (1992, pp. 33,70 / 71) is also concerned with different interaction styles 
in relation to data entry format including the menu selection and form filling methods. 
The following describes them and shows their advantages and disadvantages: 

12a. In menu selection style, users read a list of items, select the one most appropriate 

to their task, apply the syntax to indicate their selection, confirm the choice, initiate 

the action and observe the effect. Advantages of this style include: shortened 
learning, reduction of keystrokes and error handling. Disadvantages of such a style 

are: danger of too many menus, may slow frequent users, consume to much screen 

space and require rapid display rate. This style is appropriate for novice and 
intermittent users while, it can be appealing to frequent users 
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12b. In form filling style, users see a display of related fields, move the cursor among 
the fields and enter the data where desired. The only disadvantage is that it may 

consumes too much screen space. Advantages of this style include the 

simplification of data entry. This style is most appropriate for knowledgeable or 
frequent users 

The following section will describe how the process flow chart of the theoretical model 
(shown in figure 5.2 and discussed in section 5.3.1) will incorporate the factors 

presented above in order to augment the usability performance of the system. This 

incorporation (numbering in relation to these performance factors is provided for easy 

reference) will lead to the description of a refined version of the process flow chart. 

" The first task of this process flow chart is concerned with the processes as seen on 

page 141 of this thesis and these are as follows: 

" providers should be able to access the on-line WWW based system 

" providers should be able to submit details of completed / current design research to 

the on-line WWW system 

However, in order to augment the performance of the system, the following factors have 

been considered for their inclusion in the system. The activity of providers in relation to 

submitting details of their research work in order to make them available on-line to 

others is concerned with the data entry form (factor 10). However, in order for a 

provider to feel in control of the submission process (factor 2), the submission form 

should suit the task required by each provider (factor 11). The submission method could 
be either menu selection, form filling or a combination (factors 12a and 12b). Then, 

when data is submitted, the provider should be informed via a confirmation message 
(factors 2 and 3) of whether the submission operation has been successful or 

unsuccessful. The following summarises all these processes: 

" providers should be able to access the on-line WWW based system 
" providers should be able to submit details of completed / current design research to 

the on-line WWW system (factor 10) 

" the submission form should suit the task required by each provider (factors 2 and 11) 

" the submission method could be either menu selection, form filling in or a 

combination (factors 12a and 12b) 

" providers should be informed via a confirmation message of whether the submission 
operation has been successful or unsuccessful (factors 2 and 3) 
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" The second task of this process flow chart is concerned with the processes as seen on 
page 137 of this thesis and these are as follows: 

" potential assessors should be able to access the on-line WWW based system 
" potential assessors should be able to submit their details to the on-line WWW system 
" assessors should be able to access the on-line WWW based system 

" assessors should be appropriately qualified in relation to the submitted material 

" assessors should be able to access the submitted material requiring assessment 

" assessors need to be able to access the criteria in order for a decision to be taken 
" only approved submitted material should then be held 

" the system should inform submitters of the reason caused disapproval 

" the system should also allow submitters to be able to resubmit a refined version 

With respect to the process whereby suitable parties may become qualified as assessors 
of appropriate submitted data, the same processes and factors, as described in the first 

task should be employed. When completed / current design research results has been 

submitted to the on-line system, this data should be made available and accessible to a 
board of appropriate assessors who will critically assess its content. This process is 

concerned with data display (factor 10) and therefore, the data submitted by the 

providers should be compatible with data displayed to the assessors as this is also 
concerned with the compatibility of data entry and data display (factor 11). However, in 

order to help assessors to feel in control of the assessment process (factor 2), a data 

entry form should be provided which is scaled and allows assessors to specify the 

quality level of the submitted data (factor 7). During this assessment process, a 

calculation to sum up the assessors opinions should also be applied (factor 9) in order to 
determine whether the submitted material will be made available on the system. 
Whatever the decision, data providers should be informed via a confirmation message 
(factors 2 and 3) stating whether the submission has been approved or not. If the 

assessment process approves the submission it should be held on the storage system and 

a confirmation message of acceptance should be sent to the providers. However in the 

case where the assessment process does not approve the submission, the data should not 
be held on the storage system and therefore, should be sent back to the provider with 

comments and suggestions. In this case, the data provider should be able to re-submit a 

refined version of the data, in which the procedure should be repeated. Finally, the data 

held on the system should be compatible with the data submitted and assessed (factor 
10). The following summarises all these processes: 

" potential assessors should be able to access the on-line WWW based system and 
submit details to the on-line WWW system in order to qualify (factor 10) 
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" the submission form should suit the task required by each potential assessor (factors 2 and 11) 

" the submission method could be either menu selection, form filling in or a 

combination (factors 12a and 12b) 

" potential assessors should be appropriately qualified in relation to the submitted material 

" potential assessors should be informed via confirmation messages of whether the 

submission operation has been successful or unsuccessful, as well as, whether they 

qualified or not (factors 2 and 3) 

" assessors should be able to access the on-line WWW based system 

" the submitted material requiring assessment should be made available and accessible 
to the appropriate assessors in the same form as submitted (factors 2 and 10) 

" assessors need a data form with criteria in order to be able to assess submitted 
material requiring assessment (factors 2,7,10,11,12a and 12b) 

" the system need to calculate and sum up assessments to determine whether submitted 
content is approved or not (factor 9) 

" providers be should informed of submission that is approved (factors 2 and 3) 

" disapproved submitted material should be sent back to their providers with comments 
and suggestions (factors 2 and 3) 

" the system should also allow providers to be able to re-submit a refined version 

" approved submitted material only should be held on the system and should be 

compatible with data submitted and assessed (factor 10) 

" The next task on the flow chart (as seen on p. 143) is concerned with the processes of: 

" approved submitted material held on the system should be in a form that can be 

communicated to interested seekers through the keyword(s) search system 

" seekers should be able to access the on-line WWW system 
" seekers should be able to express a request 
" the system should be able to determine whether matches can be found in relation to the request 

" the system should be also able to deliver matches related to the request 
" the system should be able to inform and deliver updated matches to interested seekers 

These processes are concern with completed and / or current design research results that 

have been approved and held on the on-line system and are available, accessible and 

retrievable. As described in the theoretical model, communication of this data will be 

based on a keyword(s) system searching both textual and audio-visual submitted 

material (section 4.3.3.7). Design researchers as potential seekers of this data should be 

able to access the on-line system and thereafter to enter and submit an enquiry through 

a keyword(s) search data entry form. It is important that this data request should be in 

the same form and compatible with the data submitted by the original providers, 

assessed by the assessors and held in the system's storage container (factor 10). 
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Additionally, in order for seekers to feel in control of what they are looking for, this 

search data entry form should be adaptable to the seekers needs and the enquiry (factors 
4 and 11). The method for entering this enquiry could be through menu selection, form 
filling or a combination of them (interaction style, factors 12a and 12b). When seekers 
submit their request, the system should assess the seeker's enquiry and check as to 

whether any submission matches the search criteria. If matches are found, then the 

system should deliver these matches to the seeker in the same form as originally 
submitted, assessed and held on the system (factor 10). If the system cannot match the 

seeker's search criteria, then the system should deliver an appropriate message to the 

seeker (factors 2 and 3). However, one of the features of the theoretical model is the 

communication of updated completed / current design research results. Houghton 
(1986, p. 57) argued that some of the key factors in successfully designing a system are 
those of providing accurate and up-to-date data, which concerns the systems robustness. 
He pointed out that inaccurate data will cause users to lose confidence in a system and 
repeated inaccuracies may cause them to abandon it. The user simulation performance 
factor mentioned by Kerr and Hiltz (1982, p. 19) is important when considering the 

update feature of the theoretical model. In particular, the user simulation factor is the 

ability of a system to develop tailored programs to simulate aspects of users' 
communication behaviour, and thereby to extend communication capabilities by acting 
as a substitute. To explain this factor Kerr and Hiltz (1982, p. 19) provided a simple 

example. This example refers to a tailored program which carries out searches while 

users are off-line. This example shows how the design researchers' requirement of being 

kept informed of updated design research results can be met. Therefore, in order for the 

system to simulate the search enquiries, seekers should be able to submit (data entry 
factor in which the data entered should flexibly suit each user's preference and be 

compatible with the data originally submitted, assessed and held on the system - factors 

10,11,12a and 12b) and allow requests stating what they want to continue to be kept 
informed of. This type of request also incorporates the factors of modifiability and 
flexibility, since it provides the users with the ability to adapt the system to serve their 

particular needs (factors 4 and 11). The simulation mode itself should carry out 

searches and check whether later submissions of design research results match the 

seeker's initial enquiry and search criteria. If matches are found in this simulation mode, 
the system should inform the user of the matches (factors 2,3,8 and 9). Matches 
displayed in relation to the enquiry should be compatible with data entry initially 

requested (factor 10). This user simulation factor also incorporates the factor of 
document distribution since user simulation will allow automatic distribution of 
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requested documents to interested seekers (factor 6). The following summarises all 
these processes: 

" approved submitted material held on the system should be in a form that can be 

communicated to interested users through the keyword(s) search system 

" seekers should be able to access the on-line WWW system 
" seekers should be able to express a request (factors 4,8,10 and 11) 

" the method of enquiry could be either menu selection, filling in form or a combination 

of (interaction style, factors 12a and 12b) 

" the system should be able to determine whether matches can be found in relation to the request 
" the system should be able to deliver matches in relation to the request (factors 2,3,8 and 10) 

" the system should be able to inform and deliver updated matches to interested seekers 
(factors 2,3,4,8,9,10,11,12a and 12b) 

" The last task of the theoretical model based on the process flow chart shown in figure 
5.2 is concerned with the two-way communication that is concerned with the action, 
interaction and / or reaction between design researchers either as contributors, assessors 

and / or seekers via the environment of the on-line WWW system. To augment the two- 

way communication and in particular, in order to allow such communication with each 

other there is a need to provide communication linkages between users (factor 5). In 

order to achieve this, users should be able to search for others who wish to be contacted 
for communication purposes through the keyword(s) search system. As users should be 

kept informed and decide whether to act, react, interact with each other the factors of 

control, closure and flexibility are involved (factors 2,3 and 11). In addition to this, 

searching for others involves the factors of data compatibility and interaction style 
(factors 10,12a and 12b). The following summarises all these processes: 

" users should be able to access the on-line WWW system 
" users should be able to search for each other in order to be able to act, react and / or 
interact with each other (factors 2,3,5,10,12a and 12b) 

" users should be able to decide whether they will act, react and / or interact with each 
other (factors 2,3 and 11) 

In addition to these factors, a help facility should be always provided from any part of 

the system in order for users to feel in control. Finally, in relation to the feature of 

speed, it is argued that speed as a factor can be improved by augmenting the 

performance of the processes in the on-line environment. Based on the processes and 
factors described above, the following figure 5.3 shows the refined process flow chart: 
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Design Researchers either as contributors, assessors or seekers 

should be able to ACCESS the on-line WWW system 

Potential EXPRESS Seekers of either Providers of Assessors request approved Completed 
Completed submit their through the / Current Design 
/ Current details KEYWORD(S) Research Results or Design SEARCH other users to act, react 
Research Qualified SYSTEM and / or interact 
Results 

Assessors 

I data entry, display /control /closure/jkxibilitylmodijiability/interaction 

data entry/ Access style/compatibility of data enquired with data held & data displayed I 
document distribution /accurate & up-to-date data /user simulation, 

flexibility / submitted factors: 2,3.4.6. $ 9.10.11 & 12ab 
interaction material & 

sty le factors' Criteria for ASSESS DELIVER Matches 10,11 & 12ab 
Assessment for Matches including UPDATES 

SUBMIT HOLD 
Completed /Current Design ---------------------------------- 

Research Results approved Completed / Current Design 
Research Results in a form that should be in 

an on-line WWW environment available, 
control/ data display accessible and retrievable with speed through 
closure ý--HELP-º 
(whether /compatibility the KEYWORD(S) SEARCH SYSTEM 

submission of data entry 

operation has submitted factor: 1 
been with data compatibility of data 

successful or 
display submitted with data 

unsuccessful) 
assessed approved & data held 

factors: 2&3 factor: 10 factor: 10 

. 4...... i ( control/voting user 
Assessment /data entry / simulation Submission control/closure 
of submitted 

ility /- (sum up APPROVED / 
F-- 

-4confrmation of 
interaction style calculation) data approved) material facrors: 2,7, factor. 9 

DISAPPROVID 
factors: Z&3 

10,11 & 12ab 

control/closure (confirmation of 
t. »»»». »». »... ». »... »......... »»..... »...... »... ».. »... »....... ».. »..... ».......... »..... »......... data disapproved, comments & 

suggestions) factors: 2&3 

..................................................................... »... »...... »...... ». »......................... »....... »... ». ».... ».............. »........ »................... 
control/closure/indirect two-way communication ability in order to control/closure/indirect 

communication channel act, react and / or interact with each other communication channel 
factors: 2,3 &5 factors: 2.3 &5 

fig. 5.3: The Refined Process Flow Chart 

The following section is concerned with the form of the solution based on the 
integration of all the findings so far. 
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5.3.5 The Form of the Solution (key numbers: 1,6,7,12,13,14,15) 

According to Newman and Lamming's (1995, p. 32) guidelines, this task leads to 
formation of a specification framework and a prototype. This section is therefore 

concerned with the integration of findings discussed in previous sections in order to 
form the specification framework and the basis for a prototype as the manifestation of 
the theoretical model. However in Chapter 3, it was argued that structured interviews 

with experts in the field will be employed after the formulation of the specification's 
framework in order to evaluate the proposed framework prior to the development of the 

prototype in terms of its reliability and validity. Validation of the specification 
framework will then lead to the development of a refined version, as well as, ultimately 

a real world working prototype. These issues are summarised as follows: 

" Integration of findings into the form of a specification framework 

" Evaluation of the validity of the specification framework 

" Refinement of the specification framework 

" Use the framework as a basis for an appropriate real world working prototype. 
(This will be covered in section 6.2 as it is considered part of the main evaluation 

study) 

5.3.5.1 Integration of Findings into the Form of a Specification Framework 

The integration of the findings involves the: 

- literature review (Chapter 2) 

- theoretical model (Chapter 4) 

- design researchers' experience of using computer technology (5.3.2.1) 

- identification of the tools used for searching relevant material (5.3.2.2) 

- examination of current systems usability factors (5.3.3) 

- refined version of the process flow chart (5.3.4) 

The following paragraphs describes how these findings are used to generate the 

specification framework: 

Findings shown in the section 5.3.2.1 concluded that design research active subjects 

would be able to operate an on-line WWW based system for the purposes of 

communicating completed / current design research results, and therefore, these 
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findings support the proposed theoretical model formulated in Chapter 4. However, in 

terms of how completed / current design research results should be communicated, 
Sheiderman (1992, p. 78 - 81) pointed out that in relation to formatting data within a 
computer based system in general, data display should be compatible with data entry. 
Based on this principle, the processes of submitting, assessing, holding, searching and 
retrieving design research results via the on-line WWW system should be compatible as 
these actions are data entry and / or data display actions. 

In particular, design researchers as potential contributors of design research results are 
involved with data entry action when they enter and submit data to the on-line WWW 

system. Design researchers as assessors are involved with both data entry and data 

display actions. In particular, assessors are involved twice with data entry actions, the 
first one is concerned with when they contact the system and submit their request to 

qualify and become assessors (this qualification process is described within this section, 
p 165-167). The second time is when they submit their assessment of the validity of the 

submitted design research results. They are also involved with the data display simply 
because the content that is being assessed needs to be displayed to them. Design 

researchers as seekers are also involved with both data entry and data display actions 
because, they must also enter and submit enquires for their search (data entry). If 

matches are found as illustrated in the process flow chart the system will display them. 
Further a seeker may be involved for second, third or fourth time with the data display 

action if they wish to display description, full content or relevant submitted audio-visual 

material of these matches. This can be summarised as follows: 

" Data Entry 
Submission (Potential Contributor's) Form 
Submission (Potential Assessor's) Form 
Voting Form 
Search Forms 

" Data Display 
Assessment Display 
Search Matches Display 
Description Content Matches Display 
Full Content Matches Display 
Audio-visual Matches Display 

" Other Data Entry / Data Display Actions 

The literature review in Chapter 2 was also concerned with the ways in which other 
computer based systems index design research results. This informed the examination 
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of how design researchers rate current criteria in terms of their usefulness in relation to 
their search activities (section 5.3.3.2). Findings from this examination (table 5.10) 

along with Sheiderman's factor concerned with compatibility of data entry / data 
display indicate the criteria of how completed / current design research results should 
be formatted and indexed. These indexing criteria (p. 154) are listed below as a 

reminder to the reader: 

" Abstract / Summary 

" Keyword 

" Title of Research 

" Name of the Author 

" Subject / Discipline 

" Aims and Objectives / Brief 

" Visual Material 

" Publication Type 

" Resource Type and Award achieved 
" Methodology 

Although findings in table 5.10 indicate that the options of chronological / demographic 

determination and collaboration / sponsor body had been found not to be very useful 

options, these were included in the proposed system because, these options are included 

in other relevant computer based systems. In addition to this, particular values of the 
indexing criteria are based on both the questionnaire responses (section 4.3.1.1) and 

existing systems such as the ARIAD and the Design Studies journal since, a separate 
identification of these values is considered beyond the scope of this research. Indexing 

format will be based on both menu selection and filling in forms (Shneiderman, 1992, 

p. 33,70 / 71) as presented earlier. The following section firstly presents the indexing 

forms for submitting and searching for design research results. Particular values which 
indicate 'free' require form filling, while the rest use a menu selection interaction style: 

Submission (Potential Contributor's) Form / Data Entry 

Contents Form 

Tide and Name of the Author 

Identity / Status 

Membership 

Particular Values 

Prof, Dr, Miss, etc... 
Supervisor, Examiner, Researcher, etc... 
CSD, DRS, EAD, RSA, etc... 

Correspondence Postal Address and Acceptance of whether contributor wished to be contacted or not 
Telephone, Fax, E-Mail 

Current Area of Activity 

Free 
Free 
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Current Area of Interest Free 

Identification of whether contributor wish to become assessor (N/A to those not interested) 

Title of Research Free 

Abstract / Summary of Completed / Current Research Free 

Full Research 

Delivery method of completed / current research 
Deliverable Status 
Status of completed / current research 
Keyword (s) 
Method 

Free 
MA, MSc, MPhil, PhD, etc... 
Completed / Current 

Published / Unpublished 
Free 
Free 

Subject / Discipline 
Audio-Visual Material 

Fashion, Management, Multimedia, etc... 
Image, Animation, Video, Sound, etc... 

Institution Host, Collaboration Body / Sponsor Free 

Year of Completion 
Geographical Location 

1990,.... 2000,2001, etc... 
Europe, North USA, etc... 

Search (Seeker's) Form / Data Entry 
Contents Form Particular Values 

Data Record Identification Number 
Name of the Author 
Title of Research 
Delivery method of completed / current research 
Deliverable Status 

Status of completed / current research 
Keyword (s) 
Method 
Subject / Discipline 

Audio-Visual Material 

Institution Host, Collaboration Body / Sponsor 

Free 

Free 

Free 
MA, MSc, MPhil, PhD, etc... 
Completed / Current 
Published / Unpublished 
Free 

Free 
Fashion, Management, Multimedia, etc... 
Image, Animation, Video, Sound, etc... 
Free 

Year of Completion 
Geographical Location 

1990..... 2000,2001, etc... 
Europe, North USA, etc... 

However it was argued in the theoretical model that one of the features that design 

researchers require is continued access to updated completed / current design research 

results. As tables 5.4,5.5,5.7 and 5.8 indicate that design researchers often access on- 
line services and in particular the WWW for searching academic and higher's education 
information, the question is raised to what extent design researchers' repeated attempts 
lead to success, as well as, whether these attempts are efficient, effective and 
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satisfactory. Although there is no argument to support that their repeated effort leads to 

unsuccessful results, inaccurate data will cause users to lose confidence in the system 
and consequently, repeated inaccuracies may cause them to abandon it (Houghton, 
1986, p. 57). There is a need therefore to design a mechanism to repeatedly simulate 
user's search attempts (Kerr and Hiltz, 1982, p. 19) for the retrieval of updated design 

research results to ensure efficiency, effectiveness and satisfaction in relation to design 

researchers' attempts to retrieve data. This mechanism involves the behaviours which 
are described next: 

" Subscription to Updates Search (Seeker's) Form / Data Entry 

" Subscription to Updates Matches display / Data Display 

Subscription to Updates Search (Seeker's) Form / Data Entry 
This data entry form will be similar to the Search (Seeker's) Form presented earlier. 
This form will provide the ability for design researchers to subscribe and tailor their 

request in terms of what they looking for and for how long they wish to be kept 
informed of updated material in order to ensure that the users of the system always feel 
in control (Kerr and Hiltz, 1982, p. 17), as well as, to provide flexibly in the system's 
capabilities to meet their own particular needs (Shneiderman, 1992, p. 78-81). 

Subscription to Updates Matches display / Data Display 
This data display will inform subscribers of any matches in relation to the criteria 
entered in the subscription to updates search (seeker's) form described above. Findings 

shown in tables 5.4,5.8 and 4.10 indicate design researchers high level of experience in 

using e-mail, as well as, its importance as a feature for inclusion in the new system. 
Based on these findings, notification of these matches will be via e-mail. Therefore, 

subscribers should also provide their e-mail addresses to the system in the subscription 
to updates search (seeker's) form described above. 

A brief description of how the mechanism of subscribing for updates will work is as 
follows. The user accesses the system and locates the subscription to updates search 
(seeker's) form described above. The user then enters enquiries related to what he / she 
is looking for, for how long they wish to be kept informed of the updated data and e- 

mail address. Finally the user submits this data to the system. The system then 

repeatedly searches for new submissions. If matches are found, the system notifies 
subscribers of these matches by sending an e-mail. The subscriber then can access the 

search (seeker's) form and searches for the Data Record Identification Number(s) (ID) 
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provided in the e-mail notification. At this point the subscriber reaches the search 
matches display discussed later in this section. Hereafter, this entire simulation 
mechanism as described above, will be referred to as the 'push method'. The literature 

review in Chapter 2 described the method of providing changes in information to the 

seeker by utilising 'push technology'. Also, the data entry search (seeker's) form 

presented earlier will now be referred to as the conventional search method. 

Communicating with each other Search (Seeker's) Form / Data Entry 
It was argued in the theoretical model that one of the features that design researchers 
require is the ability to communicate with each other in order to act, interact and / or 
react. The features of an e-mail and publication facility had been found to be important 

characteristics in terms of their inclusion in the system and this is shown in table 4.10. 

Therefore, e-mail will be used as the way in which users as contributors, assessors or 
seekers will communicate with one other. It can therefore be argued, that an E-Mail 
function will support two-way communication for design researchers allowing them to 

act, interact and / or react. Design researchers will be able to search for each others 
work, and they will also be able to search for each other when they wish to be make 

contact (having filled in the submission form). Based on this principle, a special data 

entry form consisting of some of the contents contributed in the Submission form is 

used, in particular: 

Contents Form of the User looking for Particular values 

Title 

Name 

Identity / Status 
Membership 
Current Area of Activity 
Current Area of Interest 

Keyword (s) 

Subject / Discipline 

Geographical Location 

Prof., Dr, Mr, Mrs, etc... 
Free 
Supervisor, Examiner, Researcher, etc... 
CSD, DRS, EAD, RSA, etc... 
Free 
Free 
Free 

Fashion, Management, Multimedia, etc... 
Europe, North USA, etc... 

Search Matches Display / Data Display 

This will display the particular values which match the seeker's criteria entered in the 
Search (Seeker's) Form. For example, if someone searched for the particular values of: 
MA, Published, and Fashion, then for a match, it will display the match and these 
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values. It will also provide the ability to link and display the brief description and / or 
the full content of the corresponding match as follows. Finally, it will display the 

author's e-mail if any for the ability to act, interact and / or react. 

Brief Description Content Matches display / Data Display 

This will display the description of the assessed research work as contributed in the 
Submission's Form excluding the whole document of the research work itself . 

Full Content Matches display / Data Display 
This will display the whole assessed document of the research work itself as contributed 
in the Submission's Form. 

Audio-Visual Matches display / Data Display 
This will display any submitted audio-visual material relevant to matches of the 

submitted research work as contributed in the Submission's Form. 

Based on the indexing forms for submitting and searching for design research results 
described above, the following section presents the data entry / display actions in 

relation to submitted material requiring assessment. However, it should be made clear at 
this point (section 4.3.3.7), that assessment will not take place on submitted research 

work that has been already been assessed by examination boards as happens with MA / 

MSc / MPhil and PhD work. In addition to this, assessment cannot also take place on 

submitted descriptions of research work and therefore, assessment procedures will only 
take place on a completed research work. Based on this principle, the following section 

will describe the Submission (Potential Assessor's) Form, the Voting Form and the 
Assessment Display: 

Submission (Potential Assessor's) Form / Data Entry 

In relation to how design researches will be approved by referees, potential assessors 

will submit their data in the submission form described above by indicating their 

willingness to become assessors. The system then will assess their appropriateness 

according to criteria used by current refereed journals and conferences since, a separate 
identification of these criteria is considered beyond the scope of this research. A 

calculation as described in the section 5.3.4 will allow summing up, verifying and 
determining whether potential assessors are qualified. Qualified referees will be then 

notified through an e-mail. In order for referees to be kept informed of relevant 
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submissions for their assessment, the same push method as described above is proposed 
and in particular: 

" Subscription to Submission Updates Assessor Form / Data Entry 

" Matches display / Data Display 

Subscription to Submission Updates Assessor Form / Data Entry 
This data entry form will be the same as the Subscription to Updates Search (Seeker's) 
Form presented earlier however, the first time it will be automatically generated 
according to the values entered originally in the submission form because referees were 
qualified for a particular set of values. As this set of values will not be modifiable, 
referees will be allowed to specify how long they wish to be kept informed of 

submissions for assessment because as users of the system they should always feel in 

control (Kerr and Hiltz, 1982, p. 17), and to provide flexibility according to their own 
particular needs (Shneiderman, 1992, p. 78-81). 

Matches display/ Data Display 
This data display will be the same as the Subscription to Updates Matches display / 

Data Display presented earlier. 

A brief description of how this mechanism will work is given as follows. The qualified 
assessor needs to access the system and in particular the subscription to submissions 

updates assessor form. The assessor enters an e-mail address, how long they wish to be 

kept informed of relevant submission for assessment, and then submits this data to the 

system. As described earlier, the system repeatedly searches for new submissions. If 

matches are found, then the system notifies the assessor of these matches by sending an 

e-mail. The assessor can then access the system and search for the identification 

number (ID) provided in the e-mail notification. At this point the assessor reaches the 

voting / assessment form presented below. 

Voting Form / Data Entry 
In terms of assessing the whole of a submitted work itself, the system will utilise the 

current method employed in non-computer systems which provide refereed information 

content. The system could electronically use the blind referee system which is currently 
used by conferences or refereed journals such as Design Studies and the International 

Refereed Journal for all Aspects of Design. Based on such refereed journals / 
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conferences criteria, assessor(s) will specify the quality level of the submitted data in an 
appropriate scaled data entry form. In case of more than one assessor, the calculated 
average mean will determine approval or disapproval of submitted data. 

Assessment Display / Data Display 

This will display all the provider's data as originally submitted in the Contributor's 
Submission Form including the description, the whole research work itself and audio- 
visual material if any. 

Other Data Entry / Data Display Actions 
The provision of help is proposed (section 5.3.4) so that users can feel in control in a 
situation where they are not experienced. This will include a help Index with keywords 
description, examples and synonyms which will assist users to overcome possible 
problems within the process as proposed. In addition to this, the rich picture (fig. 4.2) 
illustrated findings from the literature review, indicating the design researchers' need for 

communication of design research in general through a variety of other resources. 
Provision of the following information resources in support of these needs (based on 
this rich picture) are proposed: 

" research groups or individuals (research students, supervisors, examiners, etc... ), 

" research societies (DRS, EAD, etc... ), 

" professional organisations (CSD, RSA, etc... ), 

" research publications (Journals, Conference Proceedings, etc... ), 

" forthcoming events (Conferences, Seminars, Exhibitions, etc... ), 

" governmental (Design Council, Funding Bodies, EU, etc... ), and finally 

" other non-design research link (OPACs, BIDS, CRIB, EEVL, etc... ) 

Based on the list presented above, these resources may facilitate their communication 
through both the conventional retrieval method, as well as, the same push method 

proposed for keeping seekers and referees informed of updated data. 

In conclusion to this section, the following paragraph describes the initial proposed 

specification framework: 

The proposed system is based on the theoretical communication and information model 
formulated in Chapter 4 as the communication gateway for people within the design 
discipline involved in research actively, and will facilitate access to high quality 
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information in terms of both completed and current research within the design research 
discipline, as well as, discussion with other individuals / users and / or groups. It does 

not aim to replace other available design research tools, but hopes to bridge current 
communication gaps and to facilitate bespoke services to users, as well as, to link 

researchers in design all over the world, with the aim of providing them with an updated 
information resource and a discussion environment in order to act, react and interact 

with each other. Finally, the proposed nomenclature for this proposed specification 
framework is 'nereid' which stands for the abbreviation of the NEtworked REsearch In 
Design. In addition to this, nereid is a name from hellenic mythology referring to young 
girls which inhabiting any water, salt or fresh, and are benign towards humanity. The 
following figure 5.4 on the next page illustrates the initial nereid proposed specification 
framework that is based on the theoretical model. 

5.3.5.2 Evaluation of the Validity of the Initial Specification Framework 

One to one structured interviews with five experts in the field were employed with the 

aim of evaluating the initial specification framework prior to the development of the 

prototype. This exercise was designed in order to examine: 

" whether the system would be useful to design researchers 
" whether there is a need for improvements and / or modifications 
" what will be the key core elements of this system 

Subjects of this evaluation method were all related to design research and included: 

Prof. B. Allison, Editor of the ARIAD, De Montfort University 
Prof. R. Cooper, Head of Research, University College Salford 
Prof. J. Myerson, Head of the Contemporary Research Centre, De Montfort University 
Prof. J. Woodhuysen, Forecasting Market Research, Seymoul - Powell 
Dr N. Flint, Research Fellow, Johns Moore University 

A description of the specification framework was given to the subjects and a dictation 

machine recorded their oral feedback in response to the provided structured questions, 
in which the term structured interviews refers to those interviews which "are rigidly 
standardised and formal, that is the same questions presented in the same manner and 

order" (Van Dalen, 1979, p. 158). These questions were as follows: 
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THE BEHAVIOUR OF THE 
POTENTUL USER 

Assessing, Submitting 
& Searching bespoke 
services including 
subscription to Up-to- 
date data utilising the 
push method, as well as, 
the conventional retrieval 
method. The whole 
communication procedure 
is facilitated by the use of 
the following values: 

Data Record ID 
Name of the Author 
Identity / Status 
Membership 
Current Area of Activity 
Current Area of Interest 
Tide of Research 
Delivery method 
Deliverable status 
Status 
Keyword (s) 
Method 
Subject / Discipline 
Audio-Visual Material 
Institution Host 
Year of Completion 
Geographical Location 
etc.... 

All services including the 
communication resources / 
push channels besides 
based on the literature 
review, the conceptual and 
theoretical models, the 
primary research findings, 
and the HCI factors. 

REFEREE On-line Index 
BOARD containing 

.1 Refereed, 
Completed & Current 

Design Research Results 
Contributor in the form of an Indexed 

Classification System 

the 
Potential Index of Keywords 

USER as: Communication Channels / 
Communicating with 

Seeker 
each other 

" ....... ...................... ............ -----... -------- -------- 
' 
" 
" .. ».. ».. ».. » ...... " .............. »..................... »...................................................... 

Research Individuals: 

Research Students, Supervisors, Examiners, 

" z` Professionals, etc.... 
" i 

Research Groups: 
" 
" ri Research Teams, etc.... 
" ' 

f :t tt 

" Research Societies: DRS, EAD, etc.... 
providing general information, 

newsletters, events, call for papers, etc... 
"t i f' 

Professional Organisations: CSD, RSA etc.... 
"; f 

.' providing general information, newsletters, 
w 

, "'f 
% f" events, call for papers, etc... 

I ° ................ ý : 4.0 fj 
' ýý """"»"""""" r Research Publications providing general 

U ........ »"»"% :' ., ". 
information and specific content about journals, 

ýj "t-"""»""""»""' 
" 

., 
conference proceedings etc... 

Wl " 
....... »...... 

Forthcoming Events 
°- ....... 

" " providing general information about exhibitions, 
T " ":., 

. ý... ».......... ". 
conferences, seminars, etc... 

"s ". Governmental: Design Council, EU, Funding 
Bodies, etc... providing general information, 

newsletters, events, call for papers, 
announcements, etc... 

I Other non-design research link: OPACs, I 
BIDS, CRIB, EEVL etc.... 

fig. 5.4 The initial ne"REiD (NEtworked REsearch In Design) Specification Framework 
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" How useful would such a system be? 

" How important is it that information available in the system is refereed? 
" What facilities should the communication channels provide? 

" How important are the Push-Channels to the system and what facilities should they provide? 
" How should research be represented? 
" How important is the proposed system's ability to match the user with other users or users with information? 

" Are the keywords sufficient to match the user with other users or the user with information? 

" What categories of keywords will be most important (users' identity / status, subject, etc... )? 

" Besides keywords in what other ways could matching be achieved? 
" What do you consider are the most important features of a such a system? 
" What features if any are missing? 

" Can you see any weaknesses or problems with such a system? Any other comments? 

Free written transcriptions were made of the oral discussion and the author takes full 

responsibility for any misinterpretation documented in Appendix II. The following 

paragraphs highlights the major issues: 

" In terms of the question of how useful such a system will be 

All five subjects pointed out that the system as presented to them would be very useful. Four 

out of five pointed out that the system would also be excellent for postgraduate and PhD 

students for searching for relevant information. One of them also indicated this system would 

also be useful for supervisors in directing people just beginning research and PhD students 
because it is difficult in design to find the appropriate people, the appropriate places and the 

appropriate research results. The same subject also said the system would enable research 

students not to rely on only what the supervisors know, as it will provide a way of finding about 

relevant new information. Another subject pointed out that currently since the WWW provides 

no way of ensuring the quality of information, this WWW system will be very useful in terms 

of its speed, relevance and quality of information, as well as, accessibility and easy navigation. 
Finally, one of the subjects highlighted the system's feature for providing current / unpublished 

research which makes this system extremely useful in terms of eliminating the procedure of 

people involved in professional and research fields to be kept informed and access new 

research. 

" In terms of the question of how important is it that information available in the 

system is refereed 
Four out of five were agreed it was useful. In particular, one of them argued that in order for any 

member to be accepted by the CSD he / she should have to show a portfolio and therefore for 

such a system refereeing of work is essential. A similar attitude was expressed by the rest of the 

subjects. They argued that it is very important to build up a wide network of people who are 
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capable of producing critical output. One of them argued that these people are usually in 

Universities, or are editors, associate editors, co-editors of journals. Another subject argued 
design research is a very broad subject and some people have a very narrow view of it, they 

think design research is all about the written word. This subject suggested a very large panel of 

advisors and experts in every subject that should cover most of the major areas of design and 

when something new comes onto the system, it should be sent to the appropriate expert(s) for 

assessment. The same subject argued that these people have to be experts in both practical and 
theoretical issues. The fifth subject although not agreeing, did not disagree either. 

" In terms of the question of what facilities should the communication channels provide 
One subject did not answer while the rest provided different opinions. In particular, one of the 

subjects argued the way to identify people should be structured and formal. Another subject 

argued that the contact mechanism should not be based on a very casual procedure to ensure 

users contact the right person before starting the communication procedure and thus avoid 
unnecessary contacts which may prove inconvenient. Another subject argued that content is the 
key and the environment in which information is facilitated should be innovative. The final 

subject said the environment should be warm, friendly and icon based. 

" In terms of the question of how important are the Push-Channels (including 

subscription to Updates) to the system and what facilities they should provide 
All subjects agreed about their great usefulness. However, two of the subjects argued that 

although push-channels are a great idea they should not be treated as being of fundamental 
importance. 

" In terms of the question of how should research be represented and besides 

keywords in what other ways could matching be achieved 
One of the subjects did not answer. The rest of the subjects agreed that the system should 

support both verbal and visual material as an enriched representation method. They said that the 

proposed method of keywords as an index method including name, title, subject, method, 

completion time, abstract, keyword, visuals, etc... seem the only way for the identification of 
the work. One of them also argued that contributors should fit their work into a set of 

predefined categories. 

" In terms of the question of how important is the proposed system's ability to 

match the user with other users or users with information 

All subjects agreed that it is very important. Three out of five thought that matching users with 
information was more important than matching users with other users. The other two subjects 
thought it was of equal importance. However, one of them said that may give a slight priority to 

the ability of the system to match users with other users and this subject also argued for the 

additional help / wanted sector as the social networking aspect of the system may be interesting. 
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" In terms of the question of whether keywords are sufficient to match user with 
user and user with information 

Subjects were agreed that a general set of categories have to be predefined but in-depth 

keywords should be defined by the authors themselves who submit their work because it is their 

own work. Another subject argued that a group of keywords in which the first will define the 

generic design such as industry sector, medical, toys, etc., then a second with the discipline 

such as information design, furniture design and finally, a third which may identify the research 
further like: commercial, ergonomics, health. He argued that this may improve the way in 

which information can be represented. 

" In terms of the question of what categories of keywords will be the most important 

Subjects found all of them equally important. However, one of them pointed out that experience 
in the subject of activity may enhance reliability of information. 

" In terms of the question what do you consider are the most important features of such a system 
Although all subjects found them of equal importance. They all gave a slightly greater 
importance to the facility for providing and matching information about current and completed 

research. One subject pointed out that knowing and understanding where you are and making 

users feel in control of the system is very important. Another subject argued that the 

environment and the navigation should gives satisfaction as well being functional. Finally one 

subject suggested that the social aspect of networking was also a very important feature. 

" In terms the question of whether there are missing features or major weaknesses 

or problems with such a system 
The subjects found the proposed system very comprehensive and extremely useful in general. 
Subjects thought this system covered most of the ground and had no missing parts. In particular, 

one of them pointed out that although there could be problems with filling forms and referees, 

the overall attempt could be a great step forward. 

" In the commentary section 
Subjects were agreed that the system was extremely useful and very important for the design 

research community. Subjects' view in relation to the 'nereid nomenclature of the system was 
divided. Two of them asked for a better name, another two did not have any particular problem 

with that name while the fifth liked it. In relation to the system's diagrammatic form as shown 
in figure 5.16, the subjects' feedback was that system seemed very logical, and very solid. 

This evaluation indicates that initial specification framework needs only minor changes. 
As the minor changes are not related to the underlying theory (the proposed theoretical 

model formulated in Chapter 4) of this specification framework, it can therefore be 
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argued that this specification framework and its underlying theory is considered as 
valid. Modifications therefore based on the evaluation will shape the final version to be 

presented in the following section. 

However, throughout this thesis, it has been argued that there is a need for an 

appropriate prototype that is based on this framework and ultimately on the theoretical 

model. This is because, there is a need to test the validity of the underlying thinking of 
the model in terms of its effectiveness, efficiency and satisfaction. The final version of 
the specification framework will be formulated in terms of the core elements of what 
needs to be implemented and prototyped and therefore, it will be presented in the form 

of an operational structure. 

5.3.5.3 Production of the Final Version of the Specification Framework 

As argued earlier, this specification framework will be used to implement a prototype in 

order to test further the validity of the underlying theoretical model. Based on the 

evaluation presented above, most of the minor changes are directly relevant to the 

aspect of assessing submitted material which was not considered for implementation on 
the prototype. In addition to this, subscription to information resources / push channels 

was not also considered for implementation on the prototype. This was because, all 

subjects gave a higher priority to the system's ability to provide and match information 

and also because of lack of time and feasibility limitations. These reasons concerning 
time and feasibility limitations are described in greater detail in sections 6.4.1.1,6.4.1.2 

and 6.5. The following suggestions will therefore not be implemented however, they are 

worth recording: 

- For refereeing consistency, it was suggested that the referee's experience in the area is important 

- For refereeing consistency, most of the subjects suggested the use of a wide network as a 
large panel consisting of advisors and experts in every subject which will cover most of the 

major practical and theoretical aspects of design 

- In relation to the prototype's environment, two of the subjects argued that the interface should 
be innovative, friendly and icon based. This idea of an innovative graphic representation was 

not employed since it is not the primary aim of the study however, usability of the system in 

terms of its proper working order is applied since this may adversely affect the primary aim of 
this research 

- In relation to the subject's suggestion to the provision of a section facilitating help and 
information for social networking, this was not also implemented since, this was not the 

primary aim of this research 
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The following paragraphs stand as a description of the final version of the specification 
framework in relation to the prototype that needs to be implemented. It has been stated 
the refereeing procedure will not be implemented and therefore, this aspect of the 

theoretical model will be not prototyped. However, the limited final framework will 
assume that contribution of data is assessed prior to retrieval and it will be simulated 
and tested as explained in Chapter 6. The following section will therefore describe the 

two-way communication ability in which design researchers are able to act, react and / 

or interact, as well as, to contribute and search completed / current design research 

results in both the conventional and push method forms through an index. Although the 

refereeing process will not be included within the real world prototype, it is included in 

the following description as it is necessary in order to fully illustrate the complete 

system. This can be described as follows: 

1. Data Submission System 

2. Data Referee System (not implemented) 

3. Data Holding System 

4. Data Search System 

5. Subscription to Updates System 

6. Communicating with each other System 

1. Data Submission System 

Users accessing the prototype nereid system as potential contributors will be asked to 
describe and represent themselves and their design research work in a keyword form as 
follows: 

ID: this identity number is automatically generated by the system when a 
contribution is submitted 

Title: Professor / Dr / Mr / Mrs / Ms / Miss 

Name: the First name and Surname of the contributor 
Identity / Status: the current identity of the contributor, such as: Professional, 

Supervisor, Examiner, Researcher 
Membership': the name of the organisation or society in which contributor is 

member with such as: CSD, DRS, EAD, RSA 

Title of Research: the Title of Research being submitted 
Project Status: the status in relation to whether the research work being submitted is 

either Completed or Current (ongoing) 

Research Status: the status in relation to whether the research work being submitted is 

either nereid based Refereed or examination board based Refereed 
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Deliverable Status-: the status in relation to whether the research work being submitted is 

either Published or Unpublished 

Delivery method-: the level at which the research being submitted is being conducted, 
such as: Artifact, Article, Paper, Publication, MA / MSc, MPhil, PhD, 
Post-Dost 

Subject of Research-: the area in which the research being submitted is conducted, such as: 
Fashion / Textiles, Industrial / Product, Interior, Graphics / Multimedia, 
Management 

Year-: the year in which research being submitted was either completed or 
contributed if it refers to ongoing research work 

Institution Host: the Institution with in which the research being submitted was conducted 
Collaboration Body I Sponsor the name of the body, organisation or institution which collaborated 

with or sponsored the research being submitted 
Geographical Location-: the place in which research being submitted was conducted such as: 

Europe, North America, South America, Asia, Oceania, Africa 
Aims and Objectives: the aims and objectives of the research being submitted 
Abstract / Summary: a short description of the research being submitted 
Method: the research method undertaken for the research being submitted 
Keyword(s): the free text word(s) that represents the research work being submitted 
Audio-Visual Material-: the additional media representation of the research being submitted (Yes, No) 

Type of Audio-Visual File: Image (JPEG / Gil), Animation / Movies (mov), Video (avi), Sound 

(wav), Virtual Reality Sets (vr) 

Full Research Content : the complete research content being submitted (Yes, No) 
Type of Research Content File: WWW (htm), Microsoft Word (doc), Quark XPress (qxd), Text (txt) 

Current Research Activity: the area in which the contributor mainly researches 
Current Research Interests: the area in which the contributor is mainly interested 
Experience-: the amount of experience in years such as: 1-3 / 3-5 / 6-10 / +10 years 
Correspondence Address: the address which the contributor wishes to be contacted 
Telephone, Fax, E-Mail: telephone, fax and e-mail which the contributor wishes to contacted 
Contact": the field in which contributor states whether wishes to be contacted or 

not, (Yes, No) 

In return for the data submission, the provider receives a confirmation acknowledgment. 
The '"' indicates the use of the menu selection interaction style, while the rest will use a text form. 

2. Data Referee System 

This process between data submission and data being held involves assessment and it 

will be assumed that data held has been already been refereed. 
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3. Data Holding System 

This is where the nereid system holds refereed completed / current design research 
results from the form as submitted (described above). It is also from where seekers 
retrieve this data based on the keywords entered and submitted in the data search form. 
Every time a new submission is held on the nereid system, a new identification number 
(ID) for the new data record is generated. 

4. Data Search System 
Seekers of completed / current design research results access the search facility and 
enter enquiries through the form provided which is also based on keywords as follows: 

ID: this is identification number for each data record 
Name: the First name and / or the Surname of the contributor / author 
Title of Research: the Title of Research Work being sort 
Project Status: the status in relation of whether sort after research work is either 

Completed or Current (ongoing) 

Deliverable Status: the status in relation of whether sort after research work is either 
Published or Unpublished 

Delivery method-: the level at which the sort after research is conducted, such as: Artifact, 
Article, Paper, Publication, MA / MSc, MPhil, PhD, Post-Doct 

Subject of Research-: the area in which the sort after research is conducted, such as: Fashion / 
Textiles, Industrial / Product, Interior, Graphics / Multimedia, Management 

Year": the year in which the sort after research is either completed or sorted 
Keyword (s): the free text word(s) to search for the research work 
Method of Research: the research method(s) undertaken for the sort after research 
Institution Host: the Institution in which the sort after research is conducted 
Collaboration Body I Sponsor the name of the body, organisation or institution which collaborated 

with or sponsored the sort after research 
Geographical Location-: the place in which the sort after research was conducted such as: 

Europe, North America, South America, Asia, Oceania, Africa 
Audio-Visual Material-: the additional media representation for the sort after research (Yes, No) 

And / Or: Seekers have to select how matching process will take place. This is 
based on the boolean logic described in literature review in Chapter 2. 
The 'and' value corresponds to the exact matching of the keywords, 

and the 'or' indication to any matched combination of the keywords. 

The '"' indicates the use of the menu selection interaction style, while the rest will use a 
text form. Although it is not necessary for seekers to fill the entire search form as 
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illustrated above, it is assumed that they will enter some in order for their task to be 

accomplished. Based on this enquiry the nereid system will search the held data and if it 

finds matches it displays them to the seeker. If matches are not found, nereid displays 

an error message. If matches are found, these are initially displayed on the enquiry 
form. However, an appropriate link is provided in order for the seeker be able to get 
brief and / or full details of this data. 

5. Subscription to Updates System 
Seekers who wish to be kept informed of the latest submissions and thus be updated of 
specific design research results need to fill the following form. This form is similar to 
the data search form illustrated above, however it also provides the ability to enter e- 

mail address and the time intervals which seekers wish to be kept informed. Based on 
the entered keywords combination, the nereid system will repeatedly search every new 
submission and if matches are found, the system using the push method described 

earlier will inform seekers of these matches by e-mailing them. Seekers should then 

access the conventional search method and enter the ID provided in the e-mail to 

retrieve these updated matches. The subscription to updates form is as follows: 

Subject of Research": the area in which the sort after research is conducted, such as: Fashion / 
Textiles, Industrial / Product, Interior, Graphics / Multimedia, Management 

Delivery method-: the level at which the sort after research is conducted, such as: Artifact, 
Article, Paper, Publication, MA / MSc, MPhil, PhD, Post-Doct 

Deliverable Status": the status in relation of whether sort after research work is either 
Published or Unpublished 

Project Status": the status in relation of whether sort after research work is either 
Completed or Current (ongoing) 

Keyword (s): the free text word(s) to search for the research work 
Method of Research: the research method(s) undertaken for the sort after research 
Geographical Location-: the place in which the sort after research was conducted such as: 

Europe, North America, South America, Asia, Oceania, Africa 

Institution Host: the Institution in which the sort after research is conducted 
Audio-Visual Material-: the additional media representation for the sort after research (Yes, No) 
E-Mail: the e-mail of the subscriber 
Subscriber's Name: the name of the subscriber 

The '"' indicates the use of the menu selection interaction style, while the rest will use a 
text form. Although it is not necessary for seekers to fill the entire search form, it is 

assumed that they will enter some in order for their task to be accomplished. 
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6. Communication with Each Other System 

Seekers for other users access the search facility and enter enquiries in relation to who 
they are looking for through the form provided which is also based on keywords: 

Tide: the title of the user, such as: Professor / Dr / Mr / Mrs / Ms / Miss 
Name: the First name and / or the Surname of the User 

Identity / Status: the current identity of the User, such as: Professional, Supervisor, 

Examiner, Researcher 

Membership-: the name of the organisation or society in which user is member with 
such as: CSD, DRS, EAD, RSA 

Subject of Research": the area in which the user is expert, such as: Fashion / Textiles, 
Industrial / Product, Interior, Graphics / Multimedia, Management 

Current Research Activity: the area in which the user mainly researches 
Current Research Interests: the area in which the user is mainly interested 

Experience-: the amount of experience in years such as: 1-3 / 3-5 / 6-10 / +10 years 
Geographical Location-: the place which user acts such as: Europe, North America, South 

America, Asia, Oceania, Africa 

The '"' indicates the use of the menu selection interaction style, while the rest will use a 
text form. Although it is not necessary for seekers to fill the entire search form, it is 

assumed that they will enter some requirements in order for their task to be 

accomplished. Based on this enquiry the nereid system will search the held data and if it 

finds matches it displays them to the seeker. If matches are not found, nereid displays 

an error message. If matches are found, these are displayed on the enquiry form. It also 

provides an appropriate link in order for the seeker be able to send e-mail to the found 

user. 

Based on this, the refined but limited version of the specification framework is 

illustrated in figure 5.5 in the form of an operational structure. 
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53 Summary 

This Chapter has described stage 4 of the five step methodology by examining HCI 

techniques in relation to the formulation of a specification framework. Based on this 

theoretical model formulated in Chapter 4, it then provided: 

" an illustration of the theoretical model's process flow chart 
" justification that design researchers can operate the system in the environment for the 

purposes as described in the theoretical model 
" usability factors to augment the performance of the system as described in the 
theoretical model and illustrated in the initial process flow chart 

" an incorporation of the above findings in order to illustrate a refined version of the 

process flow chart 
" the solution based on the: 

- integration of findings so far in an initial specification framework 

- evaluation of the validity of this specification framework 

- production of the final version of the specification framework 

The next Chapter is concerned with the final stage 5 of the five step methodology and 
describes the development and implementation of the experimental real world on-line 
WWW based working prototype. This prototype will be used as the manifestation of the 

theoretical model in order to evaluate the model's validity in terms of its efficiency, 

effectiveness and satisfaction as identified in Chapter 4. It will therefore test whether 
the theoretical model serves as a valid improvement to communication between design 

researchers allowing a more effective and efficient communication of design research 

results. 
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Chapter 6: Evaluation Studies 

6.1 Introduction 

Chapter 6 is concerned with stage 5 of the proposed five step methodology presented in 

Chapter 3 and in particular with key numbers 1,12,15,16 and 17 - 18 shown originally 
in fig. 3.6 of the research framework on page 82 of this thesis. This is also shown in 
figure 6.1 on the next page for reference purposes and it clearly illustrates the 

relationship of the parts involved within this chapter. These include: 

" literature review and stage 4 findings (key numbers: l and 16) 

" theoretical model (key number: 12) 

" real world working prototype (key number: 17) 

" evaluation studies (key number: 18) 

Based on the literature review (key number: 1) and from stage 4 findings (key number: 
16) this chapter describes the initial process from which the real world prototype (key 

number: 17) based on the theoretical model was formed. It then describes how the 

methods of formative and summative evaluation (key number. 18) were used to test this 

prototype and evaluate the validity of the theoretical model (key number: 12) through 
the prototype. As the primary aim of this study is to evaluate the validity of the 

theoretical model, evaluation in relation to the prototype itself is considered a secondary 

exercise. Based on these principles, the secondary evaluation exercise of the prototype 
is concerned with refining the prototype by testing its efficacy, as well as, its 

functionality and usability in terms of its efficient working order and includes: 

" one-to-one evaluation review with five experts in content, design and technical matters 
" user group based evaluation with fifteen participants as end - users to assess the 

efficient working order of the prototype 
" check list features to ensure that the prototype is a manifestation of the theoretical model 
and unique compared to other similar systems currently used by design researchers 

Then, the primary evaluation exercise of the prototype involved: 

" one-to-one authorative evaluation review with five participants, experts in the design 

research issues employed to assess the validity of the theoretical model in terms of its 

effectiveness and efficiency 
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6.2 Forming an Appropriate Real World Working Prototype 

As proposed in the five-step methodology presented in Chapter 3, there is a need to 

evaluate the validity of the proposed theoretical model appropriately, and therefore, this 

chapter is concerned with the exercises used to judge its effectiveness and efficiency. 
Newman and Lamming have pointed out that: "this is solved empirically, by building 

and testing a prototype" (p. 190), in which these kinds of tests are generally known as 
evaluation exercises. Based on these principles, there is a need to experimentally 
implement and test a real world working prototype which will stand as the 
manifestation of the theoretical model. Therefore, this section is concerned with the 
technological resources used in relation to the implementation of the real world 
working prototype based on the specification framework formulated at the end of 
Chapter 5. The literature review in Chapter 2 presented numerous technologies that may 
be appropriate to help implement the prototype and therefore, the following paragraphs 
will describe current technological tools in terms of their availability and suitability to 

accomplish this task. The following paragraph presents the statement of the limited 
(due to the simulation of the aspect concerned with assessing submitted material) 
specification framework formulated in Chapter 5 based on the theoretical model as a 
reminder to the reader: 

An On-line WWW based system consisting of the following features in order to allow 
design researchers to communicate, as well as, to contribute, search and retrieve on-line 
completed / current design research results. The system will also allow design 
researchers to subscribe on-line in order to retrieve updated completed / current design 

research results. Finally, the system will allow design researchers to communicate on- 
line with each other in order to act, react and / or interact on-line to provide criticism 
and feedback on completed / current design research results. Based on these principles, 
these features include: 

" Data Submission System (as described on page 179 of this thesis) 
" Data Holding System (as described on page 181 of this thesis) 
" Data Search System (as described on page 181 of this thesis) 
" Subscription to Updates System (as described on page 182 of this thesis) 
" Communication with each other System (as described on page 183 of this thesis) 

This specifies a system that stores and communicates design research results between 
design researchers. The literature review in Chapter 2 described the ability of a system 
capable of holding and storing data as a database system. However, the abilities of the 
system as specified in this specification framework involves three important functions 
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requiring implementation in this prototype. The first function involves the ability of 
design researchers to contribute data and therefore, the system needs to allow users to 

write to the system. The second function involves the ability of design researchers to 

search and subscribe in order to interrogate the system. Finally, the third function 
involves the ability of the system to display matches to these searches and 

subscriptions, and therefore, the system needs to allow users to read the system. 
Additionally, the system should provide these three functions through an on-line WWW 

environment. Incorporation of these principles, leads to the need for the development of 

a database supporting the functions of writing, interrogation and reading within an on- 
line WWW environment. 

The literature review in Chapter 2, presented different types of databases, as well as, 

appropriate software to create an on-line WWW database system. Software included the 
Oracle, Sybase, mSQL, Microsoft SQL, FoxPro, Microsoft Access and FileMaker Pro. 
Although some of these software packages are capable of handling the three functions 

mentioned in an on-line WWW environment, FileMaker Pro is the one that will be 

used. This is because, most of these software packages are either very expensive or 
UNIX / NT based and the author had no access to these resources. The author did 

however have access to a G3 Power Macintosh running at 233 Mhz with a MacOS 8.1 

operating system and AppleShare IP 5.03, and also a Pentium 200MMX operating with 
Windows 95. Therefore, version 4 of File Maker Pro which is a cross-platform database 

software functioning on both Windows and Apple Macintosh operating systems was 

chosen for the implementation of the system. 

Using FileMaker Pro software, a database system was developed. This database 

consisted of menu submission and filling in interaction format styles (these terms are 

used by Shneiderman, 1992, p. 132) and includes all the content presented in the 

submission form on page 182 of this thesis. Based on this content, the forms of 

submission, search and subscription (using both menu submission and filling in 

interaction format styles) were made as described on pages 182 -186 of this thesis. 

The following section describes the possible processes for publishing this database on 
the YAW. Feiler (1999, pp. 3- 4) describes these ways as follows: 

" Instant Web Publishing 

" Custom Web Publishing with CDML 
" Custom Web Publishing with Claris Home Page 

" CGI Publishing 
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" Instant Web Publishing (IWP) is the simplest and fastest way to put databases on the 
WWW. It only requires a few steps and does not require either Web authoring tools or 
HTML coding. These steps as described by Feiler (1999, pp. 105 and 133) include: 

- create or select a database to publish 

- select standard templates layouts and associate them with FileMaker Pro Web 

companion functions 

- set database-specific FileMaker Pro Web companion parameters 

" Custom Web Publishing (CWP) with CDML is the easiest way for WWW designers 

who are adept at using HTML to put databases on the WWW. It is ideal for designers 

with WWW experience and limited database experience. In particular, this method is 

the same as the one described above, however, "it allows designers to customise the 

appearance and functionality of the WWW pages" (Feiler, 1999, p. 169) by the use of 
HTML and CDML (Claris Dynamic Markup Language). 

" Custom Web Publishing (CWP) with Claris Home Page is the same as the one 
described above, however instead of the use of HTML, customisation of the appearance 
and functionality of the WWW pages (Feiler, 1999, p. 353) is achieved through the use 

of the Claris Home Page which is a WYSIWYG (What You See Is What You Get) 

software package. 

" Common Gateway Interface (CGI) Publishing is a standard method of exchanging 
information and commands between applications, such as databases. It allows different 

databases to run and interact with one another in many different environments, as well 

as, to communicate with each other based on tailored scripts and programs (Feiler, 1999, 

p. 492). 

The following paragraph describes which of these four methods mentioned is used in 

publishing the database on the WWW and why: 

Instant Web Publishing was not used since the selection of standard template-layouts 
does not allow enough flexibility to implement the functionality and usability of a 
system described in figures 5.3 (the refined process flow chart, page 166 of this thesis) 

and 5.5 (the final version of the specification framework in the form of an operational 
structure, page 184 of this thesis). The Common Gateway Interface (CGI) Publishing 

method was also not used since, it required extensive programming abilities which 
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author did not possess. Therefore, a combination of the CWP methods was used since, 
this offered greater flexibility in terms of implementing the system's functionality and 
usability as described and illustrated in figures 5.3 and 5.5. In particular, this CWP 

combination involved HTML and CDML which are relatively simple programming 
languages, as well as, Claris Home Page version 3 which is a Web editing software 
package. This combination allowed the author to customise the database for the WWW 

environment. However, the limitations of both HTML, CDML and Claris Home Page 3 
in relation to the system's functionality and usability (as illustrated in figures 5.3 and 
5.5) within the WWW environment required the additional use of Macromedia 
Dreamweaver version 1.2 which is also a WYSIWYG Web editing software package 
incorporating DHTML (Dynamic Hyper Text Markup Language) elements. 

Although this combination of software provided the tools to implement the prototype 
including the abilities on-line to contribute, hold, search and retrieve completed / 

current design research results in the form described in the specification framework, 

none of these tools allowed the users to: 

" contribute full content of research work, such as a report, a thesis, or an article 
" contribute audio-visual material, such as image, video, animation or virtual reality files 

" subscribe to the push method in order to retrieve updated design research results 
" act, react and / or interact with each other 

In relation to the on-line contribution of the full content of a research work and audio- 
visual material, File Transfer Protocol (FTP) was used. In particular, two specific 
folders to hold the full content of research work and the audio-visual material were 

created on the server, besides the database folder, to enable the FTP transactions. This 

technique, allowed contributors to drag and drop their full content document or the 

audio-visual material files located on their personal computer desktop into the system's 
full research content and audio-visual folders. However, in a real world situation, when 

users want to contribute such material they will need to be informed (via an e-mail ) of 
the exact name under which the file needs to be submitted in order to avoid possible 
duplication of file names which would result in files being overwritten. 

In relation to the push method, the literature review in Chapter 2 described the 
development of a new system called push technology or Webcasting. This technique 
delivers requested content to the viewer's desktop using intelligent agents to find 
information without the user having to continually search. The delivery method varies 
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from e-mail to screen savers. Some of the software used to do this include Castanet 
Marimba, Autonomy AgentWare, Pointcast, Intermind, Microsoft's Active Channels 

and Netcaster from Netscape. However one of the technology's major disadvantages 
includes the user's inability to choose the specific information that they may desire and 
thus then "have inundated users with a flood of ill-defined, useless documents" 
(Shimmin, 1998, p. 57). To overcome this problem, an advanced tailored FileMaker Pro 

script was authored in order for users to subscribe to requested enquiries in the same 

way as described in the specification framework. This script allows users to be kept 
informed of any new submissions that match subscribed search criteria via an e-mail 
within specified time intervals. However, in order for the system to be self aligned and 
autorun the authored script mentioned, the schedule-it plug in, version 1 was used. In 

addition to this, as Claris E-Mailer (LT version) the built-in AppleShare IP 5.03 server 
software e-mailer application experienced problems with Claris FileMaker Pro, Eudora 

version 4.3 was used in order to send e-mails as appropriate. This compatibility 
problem is also stated by Dyce (2000, p. 71) in which he confirmed that the built-in 
'Send E-Mail[]' script command provided in FileMaker Pro works only with the use of 
Claris E-Mailer, Eudora or with Outlook Express 5 if an additional Apple Script is 

written. 

In relation to the ability of users to act, react and / or interact with each other, E-Mail 

was used. In particular, a simple CDML command was also employed in order to 
enable users to communicate with each other via E-Mail. In relation to the graphics 
creation, Adobe Photoshop version 5.0 was used and images saved as JPEGs in order to 

save space and downloading time over the WWW. 

Finally, as stated in the specification framework formulated in Chapter 5, the 

nomenclature for this prototype is 'nereid' and stands for 'NEtworked REsearch In 
Design'. From hereafter, this prototype will be referred as nereid. Using the software 
mentioned, the first nereid prototype was created and consists of the following 
interrelated screens: 

" Welcome Screen of the nereid prototype and forward link to the main menu. 
" Main Menu providing a brief explanation of what the system is and how it works, as 
well as, links to these services and in particular links to the screens for contributing, 
searching, subscribing and communicating with others. It also provides a link to 

contact the system via e-mail (fig. 6.3). 

" Contribution Screen provides the form that enable design researchers to contribute 
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textual and audio-visual details and full content of their research work, as well as, 
their personal details, as seen on page 179 of this thesis. This screen also provides a 
link back to the main menu (fig. 6.4). 

" Search Screen provides the form that enable design researchers to search both textual 

and audio-visual details and the full content of others submitted research work as seen 
on page 181 of this thesis. It also enable design researchers to search for others in 

order to communicate with each other as discussed on page 183 of this thesis. Finally, 

it provides a link to the main menu (fig. 6.5). 

"A screen that displays the results of the searches, as well as, the Brief Matches 
Display including, the name of the author, the title of research, the year of completion, 
the status and the delivery form of the research work and the links to description, full 

content and the audio-visual material if any. If matches were not found then, it 
displays the reasons that caused this error. Finally, all these screens provide links back 

to the search and main menu screens. 
" The Detailed Matches Display provides all the description of the submitted research 
work as seen in the submission form on page 179 of this thesis. As this screen does 

not display the full content of the research work and the audio-visual material if any, it 

provides appropriate links to these documents and materials. In addition to this, it 

provides the e-mail address of the contributing author as a link in order for seekers of 
this research work to be able to act, react and / or interact with contributor for further 

communication purposes. Finally, this screen provides links back to the search and 
main menu screens. 

" The Full Content Matches Display provides the whole document of the submitted 

research work itself. Since this is based on FTP transaction, this screen does not 
provide links to e-mail the contributing author or links back to the brief matches 
display, search and main menu screens and therefore, users need to hit the back 

button of the browser to go back. 

" The Audio-Visual Matches Display provides the audio-visual material of the 

submitted research work. Since this is also based on a FTP transaction, this screen 
does not provide links to e-mail the contributing author or links back to the brief 

matches display, search and main menu screens and therefore, users need to hit the 
back button of the browser to go back. 

" The Subscription to Updated completed / current design research results Display 

provides the form that enable design researchers to subscribe to both textual and 
audio-visual details and full content of any new submitted research work as seen on 
page 182 of this thesis. It also provides a link back to the main menu (fig. 6.6). 

"A screen displaying whether the contribution or subscription was successfully or 
unsuccessfully completed. If it is unsuccessful, it displays the reasons caused this 
error. This screen also provides the links to submit on-line audio-visual and the 
research document itself. 
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" Finally, for matches under the subscription to updated submissions, an e-mail is sent 
to the appropriate subscribers. This screen is an acknowledgement message to users of 
this service and provides them with the matched identification numbers (ID). It also 

provides the user with guidelines of how to retrieve these matches using the Search 
Screen of the nereid prototype. 

The following section shows the guidelines used in relation to the design layouts and 

appearance of the screens elements such as text, forms, colour and graphics. 
Shneiderman (1992, pp. 78 - 79) presented guidelines in relation to organising screen 
displays which include: 

" Consistency of data display (familiar terminology when the standard is not used) 
Efficient information assimilation by the user (format should be related to the tasks 

required to be performed with these data) 

" Minimal memory load on user (users should not be required to remember information 
from one screen for use on another screen) 

Christie (1985, pp. 158 & 160) in relation to text formatting presented some general 

conclusions and recommendations as follows: 

" Text legibility is affected by character height and distance of the user from the screen 
" Legibility is affected by brightness, particularly the rate between text and background 

" Optimal spacing between letters also depends on brightness 

" Relative brightness is affected by ambient illumination 

" Headings should be in upper case 
" Body of the text should be a mixture of upper and lower case 

Text character is affected by colour; in general the "brighter" the colour the more 
legible and therefore, the best colours for text are white, yellow, cyan and green 

In relation to the forms, Shneiderman (1992, pp. 133 - 134) presented the following 

guidelines: 

" Use of meaningful titles 
" Use of logical grouping and sequencing fields 

" Use of familiar field labels 

" Use of consistent terminology and abbreviations 

In relation to the use of colours in the displays, Shneiderman (1992, pp. 325 - 330) 

presented the following recommendations: 
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" Use colour conservatively: limit the number and amount of colours (from 4 to 7 in the 

entire sequence of displays) 

" Recognise the power of colour to speed or slow tasks (for instance, red colour can be 

used for urgent or first priority elements) 
" Use colour to help in formatting, as well as colour changes to indicate status changes 
(use of similar colours can be used to group related items) 

" Be alert to the problems with colour pairing (for instance, use of red and blue colours 
at the same time may be difficult for users to absorb the information) 

" Beware of the loss of resolution with colour displays (for instance, very close colour 
tints may be poorly displayed in a lower resolution monitor that can result in the users' 
confusion) 

In relation to the use of graphics, Christie (1985, p. 156) pointed out that graphical 
information is useful for: 

" showing syntheses and abstractions 
" displaying atmosphere 
" expressing a feeling 

" representing visio-spatial relationships 

All the guidelines presented above were considered in relation to the implementation of 
the nereid prototype, however, it is not possible to document all of them in this thesis in 

particular in relation to the elements' alignment, margins and spacing. However based 

on these principles, the following section presents the major design specifications and 
rationale in relation to the layout of the screens and in particular, the use of colour, 
typefont, size, navigation and graphics in this prototype: 

" The first real world working nereid prototype consists of eleven screens and each of 
these screens (windows) has a resolution of 800 by 600 pixels, using the maximum of 
256 colours that is currently, the most commonly used. 

" One colour is used for the background of all the system screens in order to be 

consistent. In particular, black was used in the welcome, main menu, contribution, 
search, subscription and communicating with other screens. The black was chosen in 

order to differentiate from the white contribution, search and subscription forms. In 

relation to the forms, meaningful titles, logical grouping and sequence fields, familiar 
labelling of the fields and finally menu selection and form filling interaction styles 
were used. 

" The typefont used is Arial (a popular default font for WWW pages). The style varies 
from plain to bold and italics. The size for the headings is 18 points, while the size for 
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the main body text used is 12 points. The text colour is mainly in light orange. 
"A customised graphic is created for the logo of the nereid nomenclature which 
consists of a light orange coloured oval shape with black colour lettering. The logo in 

the welcome screen is placed on a black background colour. 
" For text legibility in relation to the Search Results and Detailed Matches Displays, the 
black background colour was replaced by white. In addition to this, the full content 

and audio-visual materials displays were entirely replaced by a white background. 

" The graphic based links used in the prototype are customised images created by the 

author. In particular, they are simple headings in light orange colour which when 
moused over change to the same shape as the nereid logo. However, consistent 
graphics for the screens of searching, subscribing and communicating with each other 
screens were used. 

The flow chart in figure 6.2 presents the sequence and linkage of the nereid prototype 
screens. In addition to this, the major screens of the first nereid prototype are shown in 

the next 4 figures. In particular, figure 6.3 shows the main menu, figure 6.4 shows the 

on-line contribution form, figure 6.5 shows the on-line WWW search forms and figure 
6.6 shows the subscription to updates form. 

Welcome screen 

Search screen 
Description of 

fig. 6.6 Matches screen f. design research 
work screen 

Menu screen 
Subscription 

fig. 6.3 ý--ý screen 
fig. 6.5 

Contribution 
screen 
fig. 6.4 

Email notification 
matches screen Audio-Visual 

Material screen 
Confirmation of 

success or 
otherwise of 

search screen 
(also links for ---p 
submission of The Research 

audiovisual & Itself screen 
research itself) 

fig. 6.2: The screens flow chart of the first nereid prototype (arrows indicate linkage 
between screens based on nereid links and not on the back browser button) 
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figure 6.3: The main menu screen of the gist nereid prototype 

figure 6.4: The contribution screen of the first nereid prototype 

figure 6.5: The search screen of the first nereid prototype 
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figure 6.6: The subscription to updates screen of the first nereid prototype 

The following sections are concerned with how the formative and summative 

evaluations are used to test this nereid prototype in order to refine it and ultimately 

evaluate the validity of the theoretical model using the refined prototype. 

6.3 The Evaluation Exercises 

These exercises assisted the evaluation of both the prototype and the theoretical model. 
One aim was to assess the efficacy of the nereid prototype. According to the SSM 

epistemology (page 70), efficacy is concerned with whether the means is working and 
therefore, is concerned with assessing the usability and functionality of the prototype. 
However, this is considered a secondary exercise since, the primary one is to assess the 

validity of the theoretical model. 

The following sub-sections will describe these evaluation exercises as follows: 

" evaluation exercise in relation to the real world prototype (secondary) 

" evaluation exercise in relation to the validity of the theoretical model (primary) 

" Evaluation Exercise in relation to the Real World Prototype (Secondary) 

This type of evaluation assisted the process of refining the first nereid real world 
prototype described earlier. In particular, these exercises will ensure that the prototype 
is an accurate manifestation of the theoretical model and thus will support all aspects 
described in the theoretical model. In addition to this, these exercises will also ensure 
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that the prototype is designed in such a way that does not adversely affect users' 
productivity in relation to the functions supported in the theoretical model which would 
then interfere with the primary evaluation. 

These exercises were made both at intervals and at the end. In particular, the nereid 

prototype was tested in terms of its usability and functionality and these results were 

used to develop a refined version of the prototype. In this process, "the acquisition of 
data useful for improving the system's components and performance as an ongoing 

activity" (Kerr and Hiltz, 199, p 162) has been described "as formative evaluation and 
this is because it is oriented towards helping form the solution to the design problem" 
(Hix and Hartson, 1993, p. 190). 

Based on these exercises, a more refined and efficient working version of the real world 

prototype as the manifestation of the theoretical model was implemented. The primary 
summative evaluation exercise was then employed in order to assess the validity of the 

proposed theoretical model in terms of its effectiveness and efficiency which is 

described next. 

Evaluation Exercise in relation to the Validity of the Theoretical Model (Primary) 

The aim of this type of exercise is to assess whether or not the proposed theoretical 

model meets the aim of this research and therefore, to validate as to whether this model 

provides a more effective and efficient means for the communication of design research 

results between design researchers. 

In order to achieve such validation, the method of acquiring feedback from experts in 

the field was employed. In addition to this, the one-to-one expert evaluation exercise 
with five subjects documented in Chapter 5 (section 5.3.5.2) was a partial attempt to 
demonstrate the validity of the theoretical model. However to completely demonstrate 

the validity of the theoretical model, one-to-one evaluation with experts in the field was 

employed at the end of the prototype implementation (section 6.5) as a summative 

evaluation exercise. 

These secondary and primary evaluation exercises will now be described in detail. 
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6.4 Formative Evaluation as a Secondary Exercise (involved key numbers: 1,17 and 18) 

This type of evaluation assisted the process of developing the prototype and involved 

three exercises as follows: 

" one-to-one evaluation review with five experts in content, design and technical matters 
" user group based evaluation with fifteen participants as end - users to assess the 
efficient working order of the prototype 

" check list features and comparison with other similar systems to ensure that the 
prototype is an accurate manifestation of the the proposed theoretical model 

6.4.1 One-to-One Expert Formative Evaluation Method (Secondary Exercise 1) 

A one-to-one evaluation review with five experts in terms of the content, technical and 
design matters was employed with the aim of assessing the first working version of the 
prototype developed based on the specification framework and the available 
technological resources. The prototype was assessed in relation to its efficient working 
order as well as to its functionality and usability. This exercise ensured that users of the 

prototype were able to perform all functions supported in the theoretical model. 

Participants 
Participants of this evaluation method were all related to design research and included: 

Ray Holland, MA / MSC Programme Leader, Design and Manufacture, De Montfort University 
(also second supervisor) 
Nick Higgett, Principal Lecturer in Multimedia Design, De Montfort University 
(also director of studies) 
Joseph Amoah-Nyako, Supervisor, Graduate School, Design & Manufacture, De Montfort University 
Ed Chester, Lecturer in Multimedia Design, De Montfort University 
Rob Snow, Lecturer in Multimedia Design, De Montfort University 

Aim, Procedure and the Instrument used 
In particular, this exercise was designed in order to examine the following: 

1. overall reaction 
2. screen layouts 
3. terminology 
4. functionality 

5. speed 
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The aim of this exercise was simply to assess the efficacy, that is whether the means is 

working (SSM epistemology, p. 70 of this thesis), i. e. to assess the efficient working 
order of the prototype and to draw conclusions in relation to general satisfaction or 
dissatisfaction. However, as the aspect of assessing submitted material had not been 
implemented in this prototype, all evaluation exercises used MA / MSc / MPhil, PhD 

research work that had already been refereed by an examination board. The exercise 

was interview based and participants' feedback was documented in a questionnaire (see 

Appendix III). Questions employed were fixed alternative five point scaled and based 

on the evaluation strategies of Shneiderman (1992, p. 478 and 483). In addition to the 
fixed alternative five point scale items, a space for comments was also provided. The 

exercise consisted of a brief introduction and demonstration of the prototype's functions 

after which the participants were allowed to browse and explore the system themselves. 
The participants were then asked questions relating to whether they were satisfied or 
dissatisfied with the use of this prototype. Then, numerical values were assigned to the 
five point scaled items in which, strong dissatisfaction was assigned '-2', dissatisfaction 

was assigned '-1', neutral was assigned '0', satisfaction was assigned '1' and strong 
satisfaction was assigned T. Based on the participants' responses the questionnaire 

were filled in by the author himself. At the same time comments were also typed in by 

the author in the appropriate commentary section. The following section shows the 

assigned values and the questions that were asked: 

Ql. Overall Reactions to the System: 

Q2. Screen Layout: 

- Characters on screen 

- Graphics on screen 
- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

hard to read -2 -1 0 1 2 easy to read 

unhelpful -2 -1 0 1 2 helpful 
illogical -2 -1 0 1 2 logical 

inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 

- Screen navigation 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

confusing -2 -1 0 1 2 clear 

inconsistent -2 -1 0 1 2 consistent 
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requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 
appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 

6.4.1.1 Results of One-to-One Expert Formative Evaluation Method 

The results from this exercise are shown in the following tables (6.1 - 6.5) and are based 

on the 5 subjects responses. Based on the numerical assigned values, the score for all 
the 5 responses can be as high as '10' or as low as the '-10'. The closer to the highest 

numerical value of '10' the greater the tendency for satisfaction with a particular item, 

the closer to the '0' value indicates a balance and the closer to the lowest numerical 
value of '-10' the greater the tendency for dissatisfaction with a particular item. Based 

on these principles, the following table 6.1 shows the degree of the satisfaction or 
dissatisfaction with the prototype in relation to the overall reaction: 

Numerical Assigned Values Total Score 

Ql. Overall Reactions to the System: 
-2 -1 01 2 

terrible / wonderful ---3 2 7 
frustrating / satisfying ---1 4 9 
dull / stimulating ---2 3 8 

difficult /easy ---3 2 7 
rigid / flexible ---- 5 10 
Overall Score 41 

table 6.1: One-to-one Expert Formative Evaluation Exercise in relation to the Overall 
Reaction to the Prototype (halfway marks=+/-5, overall halfway mark=+/-25) 
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In general these findings indicate that participants were very satisfied in relation to the 

overall reactions to the prototype. This is because, both the overall total of 41 out of a 

possible 50 and individual total scores are very high and therefore, the prototype was 
found to be generally flexible, satisfying, stimulating, easy and wonderful. The next 
question was concerned with the screen layout: 

Numerical Assigned Values Total Score 
Q2. Screen Layout: 

- Characters on screen 

- Graphics on screen 
- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 
Overall Score 

-2 -1 01 2 
hard / easy to read 1--3 1 3 

unhelpful / helpful --23 - 3 
illogical / logical ---2 3 8 
inadequate / adequate ---1 4 9 

unhelpful / helpful ---4 1 6 
frustrating / satisfying -1-2 2 5 

confusing / clear ---2 3 8 
42 

table 6.2: One-to-one Expert Formative Evaluation Exercise in relation to the Screen 
Layout of the Prototype (halfway marks=+/-5, overall halfway mark=+/-35) 

In general the overall score of 42 out of a possible 70 (halfway mark=35) indicates that 

participants were generally very satisfied with the overall screen layout of the 

prototype. In relation to the individual total scores, participants felt in particular the 

amount of information was adequate, the arrangement of information was logical and 
the screen navigation was easy. They also found that the screen layout was helpful and 
the colour scheme satisfying. Finally in relation to the characters and the graphics used 

on the screens, subjects were found to be more satisfied than dissatisfied and therefore, 
felt the layout was quite easy to read and helpful. The next question was concerned with 
the terminology used throughout the prototype: 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 
appeared on screen 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 012 
inconsistent / consistent ---238 

unrelated / related ----5 10 

unrelated / related ----5 10 

confusing / clear ---149 
37 

table 6.3: One-to-one Expert Formative Evaluation Exercise in relation to the 
Terminology Used on the Prototype (halfway marks=+/-5, overall halfway mark=+/-20) 
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In general the overall score of 37 out of a possible 40 (halfway mark=20) indicates that 

participants were very satisfied in relation to the terminology used on the prototype. In 

relation to the individual total scores, participants felt of the terminology used for the 

requirements of contributing and searching information were particularly relevant. They 

also found the meaning of messages appeared on screen clear and the terminology used 
throughout the system consistent. The next question was concerned with the 

functionality of the prototype: 

Numerical Assigned Values Total Score 
Q4. Functionality of System: -2 -1 012 

- Operating the system difficult / easy --113 7 

- Filling in the contribution form difficult / easy ---23 8 

- Filling in the search form difficult / easy ----5 10 

- Filling in the subscription form difficult / easy ----5 10 

- Communicating with others difficult / easy ----5 10 
Overall Score 45 

table 6.4: One-to-one Expert Formative Evaluation Exercise in relation to the 
Functionality of the Prototype (halfway marks=+/-5, overall halfway mark=+/-25) 

In general the overall score of 45 out of a possible 50 (halfway mark=25) indicates that 

participants were very satisfied with the functionality of the prototype. In relation to the 
individual total scores, participants felt filling the search, subscription and 

communicating with each other forms very easy. They also found filling in the 

contribution form to be easy as with operating the system in general. The final question 

was concerned with the speed of the processes in relation to the functions operated 

within the environment of the prototype: 

Q5. Speed of System: too slow / fast enough ----5 10 

table 6.5: One-to-one Expert Formative Evaluation Exercise in relation to the Speed of 
the Prototype's Functions (halfway mark=+/-5) 

The score of 10 out of 10 indicates that participants were very satisfied in relation to the 

speed concerned with the processes of the prototype's functions. 

Based on the findings shown on tables 6.1,6.2,6.3,6.4 and 6.5, participants were 

satisfied with the use of the first nereid prototype in terms of its efficient working order. 
This is because all overall scores were higher than the halfway mark between neutral 
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and very satisfied. In addition to this, the average score of 7.95 (sum=175 out of 
220=22 question items) further indicates the subjects' satisfaction in relation to the 

prototype's working order. 

However, the findings shown in table 6.2 indicate a relative weakness in relation to the 

characters and graphics used on the screens. Although these were still found 

satisfactory, they were further discussed with these subjects. One participant's comment 
was that size of the characters used on the body text was relatively small which reduced 
the text legibility in conjunction with the black background. This participant was also 
concerned that black may not be an appropriate colour due to possible reflections that 
may result from external resources in a workspace environment. The same participant 
made the suggestion to either increase the size of the text, change the text colour, 
change the background colour or a combination. However, three other subjects argued 
that the black colour was appropriate to the nature of this system as its main scope is to 
find communication linkages in an unknown environment. Finally, another two 
participants suggested that the graphical buttons should be changed for aesthetic 
purposes. In addition to this, during the testing, some problems were experienced with 
the search screen and in particular two search forms did not always respond properly. 
Such a response caused the database to lose its assigned values. Based on all these 

results, the following modifications were applied in order to augment the prototype's 
efficient working order: 

" where the black background was kept the text was increased from 12 points to 18 and bold 
in some places text placed on an light orange background 

" in some places text colour was changed to black 
" all graphical buttons were changed and harmonised with the oval shape of the nereid logo 

" an additional screen for searching for others in order to allow users to communicate 
with each other was designed 

Based on these modifications, a refined version of the nereid prototype in terms of its 

efficient working order developed. The screens of this refined version of the nereid 

prototype can be seen in Appendix V. The following section describes the user group 
based evaluation of this refined prototype. 

6.4.2 User Group based Formative Evaluation Method (Secondary Exercise 2) 

A user group based formative evaluation exercise was employed to ensure that the 

refined version of the nereid prototype supported all aspects described in the theoretical 
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model in an efficient way and did not adversely affect users' productivity in relation to 
its functions and thus the primary evaluation. This type of exercise was similar to the 

one-one expert evaluation exercise described in 6.4.1, however more questions were 

added together with specific tasks relating to all of the system functions which the 

subjects were asked to attempt. However, as the aspect of assessing submitted material 

was not implemented in this prototype, all evaluation exercises again used MA / MSc 

and PhD research work that had already been refereed by an examination board. The 

questions and the tasks undertaken on this exercise are described next. 

Participants 

The 15 participants for this evaluation exercise were all active design researchers and 
included MA / MSc and PhD research students and staff at De Montfort University and 
included: 

" Francois Bellet-Odent, MA/MSc Product and Industrial Design, De Montfort University 

" Kimperly Beng Kcun Yeap, MA/MSc Interior Design, De Montfort University 

" Coco (Cynthia) Chu, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Sara Ekenger, MA/MSc Design Management, De Montfort University 

" Noel Healy, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Andy Gregory, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Dav Tara, MA/MSc Graphic and Multimedia Design, De Montfort University 

" C. Volkan Demirel, MA/MSc Interior Design, De Montfort University 

" Peter Chen, PhD Graphic and Multimedia Design, De Montfort University 

" Carolyn Hardaker, PhD Fashion and Textiles Design, De Montfort University 

" Jinho Jeong, PhD Product and Industrial Design, De Montfort University 

" Hsueh-shu Liao, PhD Product and Industrial Design, De Montfort University 

" Olga Miggou, PhD Interior Design, De Montfort University 

" Claire Orwin, PhD Fashion and Textiles Design, De Montfort University 

" Puindita Tantiwong, PhD Fashion and Textiles Design, De Montfort University 

Conditions 
In order to ensure that all the participants received the same treatment in relation to the 

tasks that they were asked to accomplish, and therefore to avoid adverse interference, 

all participants: 

" had no prior knowledge of the nereid prototype 
" had no initial demonstration from the administrator of these tests. (This was because it may 
have biased the results as the exercises did not all take place on the same day) 

page 206 



Chapter 6: Evaluation Studies 

" were given the same structured instructions and questions 

" were given the same explanations in relation to the system's abilities 

" were not given any assistance 

" had the same hardware / software equipment, in particular, subjects used iMacs running at 
233 Mhz with MacOS 8.1 operating system, 64 MB of RAM, and Netscape Navigator 4.7 

The following conditions are considered as dependent as they can not be controlled and 

therefore, they may affect results in relation to the tasks. These are as follows: 

" individual participants' IQ 

" individual participants' computer literacy 

" participants' age and sex 

" individual participants' involvement in relation to the research activity 
" individual participants' frequency of searching for previous and / or current relevant 
information for their research work 

" individual participants' frequency of use of the WWW for searching for relevant information 

to aid their research work 

In addition to this, the following conditions also existed: 

" all participants were asked prior to the test to have on a disk an abstract or a summary, a whole 
document and a piece of audio-visual material (image, animation, video, audio, virtual reality) 
describing their research work to test the contribution task 

" all participants were encouraged to work at their own pace without being given any time limit 

Finally, participants were asked to affirm before participating that they: 

" held a valid e-mail address 
" freely volunteered to participate in these tests 

" were postgraduate students, or a research active member of staff in design 

" were aware that they were not the ones being tested, but rather it was the prototype that was 

under test 

" were aware that they had the right to withdraw consent and to discontinue participating at any 
time without further question 

" would be given, prior to these tests, a brief description of the project, as well as, the 

procedures that would need to be followed 

" would be given the opportunity to ask questions and have their questions answered fully 

In relation to the validity of results from an evaluation exercise, Van Dalen (1979, p. 
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235) confined that the administrator of the exercises should ask as to what participant 
populations, settings, conditions and criteria could these findings be generalised. Based 

on this principle the validity of the findings from this exercise should be restricted to 

the treatment described above and in particular, to the population represented by this 

participant sample, as well as, to the specific tasks that the participants were asked to 

accomplish and these are described next. 

Instrument and Procedure 
The following paragraphs describe the tasks set and their purpose, as well as, the related 
questions and their numerical assigned values (where applicable): 

Section 1, Personal Details: 
These questions were asked in order to ensure the sample was valid for the purpose of this test: 

Q1.1 Please indicate your age 
Q1.2 Please indicate your gender 
Q1.3 Please indicate your nationality 
Q1.4 When you conduct research in design, how often do you search for previous and / or 

current research relevant to your area of enquiry 
Q1.5 Do you currently use the WWW for searching information relevant to your area of enquiry 
Q1.6 Please indicate if you are actively involved in research and if so to what extent 
Q1.7 Please indicate your computer literacy 

Next, all subjects were asked to undertake and accomplish the following tasks: 

Section 2, Searching 

Participants were asked to accomplish the following steps in order to ensure that all 

possible combinations provided in the search form were functional, worked properly 
and did not adversary affect user's productivity in relation to the task: 

A. Load the URL: http: //146.227.33.75: 591/nereid/welcome. htm (www address of 
prototype) 

B. Follow the appropriate hyperlinks to reach the Search page 
C. Please search for: subject of research Graphics / Multimedia 

keyword Medical 

visual Image 

match logic And 
D. When you have finished, please click on the Start Search button 

page 208 



Chapter 6: Evaluation Studies 

E. When you have retrieved the results, check that you have relevant matches 
F. To do this, click on the Record's ID link to get details of the research work 
G. Select the full content link by either the detail or brief matches screens to get the 

whole document of the research work 
H. Select the image link by either the detail or brief matches screens to get relevant 

audio-visual material 
1. Repeat steps B-E by replacing the search values using the following: 

project status Completed 
deliverable MA Dissertation 

subject of research Management 
deliverable status Unpublished 

match logic Or 

J. Repeat steps B-E by replacing the search values using the following: 

projects status Current 

subject of research Fashion / Textiles 

match logic And 
K. Circle / fill in questions in relation to this task which are as follows: 

Q2. Reactions in relation to Searching: 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 

rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Searching: 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 

- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q4. Terminology in relation to Searching: 

- Relevance of terminology to the requirement of searching data 

unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 
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Q5. Functionality of System in relation to Searching: 

- Filling the search form difficult -2 -1 012 easy 

- Relevance of your search criteria with those retrieved 
unrelated -2 -1 012 related 

Q6. Speed of System in relation to Searching: 

too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Searching: 

- Did you experience error messages always -2 -1 012 never 

- Were error messages unhelpful -2 -1 012 helpful 

Q8. Please feel free to give any comments relating to the tasks 

Section 3, Subscription to Updates (Part 1) 
Participants were then asked to accomplish the following steps which along with steps 
undertaken in section 4 would ensure that this form was functional, worked properly 

and did not adversely affect a user's productivity in relation to the task: 

A. Load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 

B. Follow the appropriate hyperlinks to reach the Search page 
C. Please search for: projects status Current 

subject of research Graphics / Multimedia 
keyword Soft Systems Methodology 

match logic And 

D. When you have finished, please click on the Start Search button 
E. When you have retrieved the results, check whether they are relevant matches 
F. Follow the appropriate hyperlinks to reach the Subscription to Updates page 
G. Please subscribe with the criteria entered in step C (excluding the 'And' logic) 
D. When you have finished, type your e-mail address and click on the Subscribe button 

(questions relating to this task are presented in section 5) 

Section 4, Contributing 

Participants were then asked to accomplish the following steps in order to ensure that 

the contribution form was functional, worked properly and did not adversely affect a 

user's productivity in relation to this task. This task involved contribution of brief 

textual information, audio-visual material and the whole research document using the 
VIP technique: 
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A. Load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 

B. Follow the appropriate hyperlinks to reach the Contributions page 
C. Please provide details about yourself and your research work 

- to submit text from a disk, open from file menu, select all, copy and paste 
D. When you have entered your contribution please click on the Submit button and 

then if the contribution is accepted follow the instructions provided and in particular 
to submit the whole document and the audio-visual material from a disk, locate 

them on the desktop and then, just drag and drop into the system's appropriate folder 

E. Wait for the system response and then go to the Search Form 
F. Search for your Name or any other combination to retrieve your contribution 
G. Check the relevance of the retrieved match with your submission 
H. Circle / fill in questions in relation to this task which are as follows: 
1. At this point, the administrator contributes relevant research work to the subscription 

criteria entered in step C- section 3 

Q2. Reactions in relation to Contributing: 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 

rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Contributing: 

- Characters on screen hard to read -2 -1 012 

- Graphics on screen unhelpful -2 -1 012 

- Arrangement of information illogical 

- Amount of information inadequate 

- Screen layout unhelpful 
- Colour scheme frustrating 

- Screen navigation confusing 

-2-1012 

-2-1012 
-2-1012 

easy to read 
helpful 
logical 

adequate 
helpful 

-2 -1 012 satisfying 

-2 -1 012 clear 

Q4. Terminology in relation to Contributing: 

- Relevance of terminology to the requirement of contributing data 
unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 

confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Contributing: 

- Filling the contribution form difficult -2 -1 012 easy 

- Relevance of your contribution with the one you submitted 
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unrelated 

Q6. Speed of System in relation to Contributing: 

too slow 

-2 -1 012 related 

-2 -1 012 fast enough 

Q7. Error Messages in relation to Contributing: 

- Did you experience error messages always -2 -1 012 never 

- Were error messages unhelpful -2 -1 012 helpful 

Q8. Please feel free to print some comments according to the task accomplished 

Section 5, Subscription to Updates (Part II) 
Participants were then asked to accomplish the following steps which along with steps 

undertaken in section 3 would ensure that this form was functional, worked properly 
and did not adversary affect a user's productivity in relation to the task: 

A. Please check your e-mail and follow the instructions 
B. Load the Search page and search for the ID provided in the e-mail 
C. Check whether the retrieval is relevant to the subscribed search and different to 

the one matched in section 3 (you may check the different Record ID numbers) 
D. Then click on the Record's ID link to get details of this research work 
E. Please do not close (log off) this page 
F. Circle the questions relating to this task which are as follows: 

Q2. Reactions in relation to Subscribing of Updates: 

terrible -2 -1 0 1 2 
frustrating -2 -1 0 1 2 
dull -2 -1 0 1 2 
difficult -2 -1 0 1 2 

rigid -2 -1 0 1 2 

Q3. Screen Layout in relation to Subscribing of Updates: 

- Characters on screen hard to read -2 -1 0 1 2 

- Graphics on screen unhelpful -2 -1 0 1 2 

- Arrangement of information illogical -2 -1 0 1 2 

- Amount of information inadequate -2 -1 0 1 2 

- Screen layout unhelpful -2 -1 0 1 2 

- Colour scheme frustrating -2 -1 0 1 2 

- Screen navigation confusing -2 -1 0 1 2 

wonderful 

satisfying 
stimulating 
easy 
flexible 

easy to read 
helpful 
logical 

adequate 
helpful 

satisfying 
clear 
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Q4. Terminology in relation to Subscribing of Updates: 

- Relevance of terminology to the requirement of subscribing to updates 
unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Subscribing of Updates: 

- Filling the submission form difficult -2 -1 012 easy 
- Relevance of the subscription to updates method matches with the criteria initially 

entered in the subscription form unrelated -2 -1 012 related 

Q6. Speed of System in relation to Subscribing of Updates: 

too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Subscribing of Updates: 

- Did you experience error messages always -2 -1 012 never 

- Were error messages unhelpful -2 -1 012 helpful 

Q8. Please feel free to comment on the task accomplished 

Task 6, Communicating 

Participants were then asked to accomplish the following steps in order to ensure that 

the two way communication which provides the ability to act, react and / or interact 

with each other was functional, worked properly and did not adversary affect user's 

productivity in relation to this task: 

Method 1 
A. Please select from the details display the e-mail provided and then send an enquiry in 

relation to this research work 
B. Wait for a short time and then check your e-mail 

Method 2 
A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 

B. Follow the appropriate hyperlinks to reach the Communication page 
C. Please search for: projects status Current 

subject of research Graphics /Multimedia 
match logic And 

D. Please click on the Submit button 

E. When you have retrieved results, check that you have relevant matches 
F. Please click on the e-mail icon provided and send an enquiry in relation to this research work 
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G. Wait for a short time and then check your e-mail 
H. Circle the questions relating to this task which are as follows: 

Q2. Reactions in relation to Communicating with each other: 
terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Functionality of System in relation to Communicating with each other: 

- Communicating with others difficult -2 -1 012 easy 

Q4. Speed of System in relation to Communicating with each other: 
too slow -2 -1 012 fast enough 

Q5. Error Messages in relation to Communicating with each other: 

- Did you experience error messages always -2 -1 012 never 

- Were error messages unhelpful -2 -1 012 helpful 

Q6. Please feel free to print some comments according to the task accomplished 

Task 7, Navigating 

Finally, participants were asked to accomplish the following steps in order to ensure 
that the overall navigation throughout the system was functional, worked properly and 
did not adversely affect a user's productivity in relation to their particular task: 

A. Load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 
B. Then follow all hyperlinks to browse the system 
C. Circle the questions relating to this task which are as follows: 

Q2. Reactions in relation to Navigating the system: 
terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Navigating the system: 

- Characters on screen hard to read -2 -1 012 easy to read 
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- Graphics on screen 

- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 

unhelpful -2 -1 0 1 2 helpful 
illogical -2 -1 0 1 2 logical 
inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 
confusing -2 -1 0 1 2 clear 

Q4. Terminology in relation to Navigating the system: 

- Relevance of terminology to the requirement of navigating the system 
unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Navigating the system: 

- Relevance of links in relation to the navigation of the system 
unrelated -2 -1 012 related 

Q6. Speed of System in relation to Navigating the system: 
too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Navigating the system: 

- Did you experience error messages always -2 -1 012 never 
- Were error messages unhelpful -2 -1 012 helpful 

Q8. Please feel free to comment on the task accomplished 

Q9. Please feel free to comment overall 

The following section will present the results gained from this evaluation exercise. 

6.4.2.1 Results of User Group based Formative Evaluation Exercise 

The following sections will present the participants responses including their personal 
details to the tasks of searching, contributing, subscribing, communicating with each 
other and finally, navigating throughout the environment of the prototype. 

6.4.2.1.1 Participants' Personal Details - Section 1 

In relation to the participants personal details the following results were found: 
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Starting with the participants' age (question 1.1): 

" 11 out of 15 were below the age of 34 

"4 out of 15 were above the age of 35 

In terms of the participants' gender (question 1.2): 

"8 out of 15 were male 
"7 out of 15 were female 

In terms of the participants' nationality (question 1.3): 

"6 out of 15 were Non-European 

"5 out of 15 were English 

"4 out of 15 were Other European 

In response to question 1.4 which was concerned with how often participants, when 
they conducted research in design, searched for previous and / or current research 
relevant to their enquiry: 

" 10 out of 15 said they did it always 
"5 out of 15 said they did it frequently 

In response to question 1.5 which was concerned with whether participants used the 
WWW for searching information relevant to their research: 

" 14 out of 15 said yes 
"1 out of 15 said no 

In response to question 1.6 which was concerned with whether participants were 

actively involved in research and if so to what extent: 
" all 15 participants were actively involved in research 

" 12 out of 15 participants were actively involved in research on a full time basis 

"3 out of 15 participants were actively involved in research on a part time basis 

" 10 out of 15 participants were actively involved in research as students 
"5 out of 15 participants were actively involved in research as staff 

"7 out of 15 participants were actively involved in research on an MA/MSc programme 
"6 out of 15 subjects were actively involved in research on an PhD programme 
"2 out of 15 participants were actively involved in research on an other research programme 
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Finally, in terms of the participants' computer literacy (question 1.7): 

"7 out of 15 indicated average computer literacy 

"4 out of 15 indicated higher than average computer literacy 

"4 out of 15 indicated very high computer literacy 

The results presented above, indicate that the participants of the evaluation exercise 

were all actively involved in research activities either on an MA/MSc, PHD or other 

research programme and nearly always conducted a search for available information 

related to their investigation as part of their research. In addition to this, most of the 

participants used the WWW for searching for information relevant to their research and 
they were average or above in terms of their computer literacy. Finally, findings in 

relation to the participants' gender, age and nationality indicate a normal distribution 

flow. To this extent, the participants chosen were considered valid for the purpose of 
this evaluation exercise. 

6.4.2.1.2 Participants' Response in relation to the Tasks 

The main results from these exercises are shown in the following tables and are based 

on the 15 participants responses. Based on the numerical assigned values, the score for 

all the responses can be as high as '30' or as low as '-30'. The closer to the highest 

numerical value of '30' the greater the tendency for satisfaction with the particular item, 

a value close to '0' indicates a balance and the closer to the lowest numerical value of '- 

30' the greater the tendency for dissatisfaction with the particular item. 

Based on these principles, the following tables (6.6 - 6.39) show the degree of 

satisfaction or dissatisfaction with the prototype in terms of its functionality, usability 

and efficient operational order. 

6.4.2.1.3 Participants' Response in relation to the Search Task - Section 2 

Tables 6.6 to 6.12 show the results relating to the task of searching for completed / 

current design research work and these are based on questions 2-7 of section 2. 

Table 6.6 shows the degree of the satisfaction or dissatisfaction with the prototype in 

relation to the searching task. These results are from question 2: 
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Q2. Reactions in relation to Searching: 

terrible / wonderful 
frustrating / satisfying 
dull / stimulating 
difficult / easy 
rigid / flexible 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 01 2 

--1 10 4 18 

---7 8 23 

--47 4 15 

---4 11 26 

-116 7 19 
101 

table 6.6: User Group based Formative Evaluation Exercise in relation to the Searching 
(individual halfway marks=+/-15, overall halfway mark=+/-75) 

The score of 101 out of a possible 150 indicates that overall participants were more than 
'satisfied' with the search task. In relation to the individual criteria, participants 
reactions indicated that they felt searching was generally easy, satisfying, flexible, 

wonderful and stimulating. The next question concerned the prototype's screen layout in 

relation to the search task and table 6.7 shows the degree of the satisfaction or 
dissatisfaction with this item. These results are from question 3: 

Q3. Screen Layout in relation to Searching: Numerical Assigned Values Total Score 

-2 -1 012 

Characters on screen hard to read / easy to read - 1 2 5 7 18 
Graphics on screen unhelpful / helpful - 1 4 4 6 15 
Arrangement of information illogical / logical - - 1 9 5 19 
Amount of information inadequate / adequate - - 2 9 4 17 
Screen Layout unhelpful / helpful - 1 1 6 7 19 
Colour scheme frustrating / satisfying - 1 2 7 5 16 

Screen navigation confusing / clear - 1 5 1 8 16 
Overall Score 120 

table 6.7: User Group based Formative Evaluation Exercise in relation the Searching 
System Screen Layout (individual halfway marks=+/-15, overall halfway mark=+/-105) 

The score of 120 out of a possible 210 indicates that participants were more than 
'satisfied' with the screen layout of the search task. The individual total scores, 

participants indicate that the arrangement of information was logical, the layout helpful, 

the characters easy to read, the amount of information adequate, the colour scheme 
satisfying, the screen navigation clear and the graphics on screen helpful. The next 
question concerned the prototype's terminology as used for the search task and table 6.8 

shows the degree of satisfaction or dissatisfaction with this item. These results are from 

question 4: 
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Q4. Terminology in relation to Searching: 

Search requirement 
Meaning of messages 

unrelated / related 
confusing / clear 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- - 2 9 4 17 

- - 3 6 6 18 

35 

table 6.8: User Group based Formative Evaluation Exercise in relation to the Terminology 
Used in Searching (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 35 out of a possible 60 indicates that participants were more than 'satisfied' 

with the terminology used to search for completed / current design research work. In 

particular, participants felt that the meaning of messages was clear and the terminology 

was related to their search requirements. The next question concerned the prototype's 
functionality in relation to searching and table 6.9 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 5: 

Q5. Functionality in relation to Searching: 

Filling the Search Form difficult / easy 
Relevance of Search Criteria with those Retrieved 

unrelated / related 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 012 

--177 21 

--168 22 
43 

table 6.9: User Group based Formative Evaluation Exercise in relation to the Search 

Functionality (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 43 out of a possible 60 indicates that participants were more than 'satisfied' 

with the functionality provided by the search facility. In particular, participants felt that 

the search system was suitable for their purposes and that filling the search form was 

easy. The next question was concerned with the prototype's speed in searching and table 
6.10 shows the degree of the satisfaction or dissatisfaction with this item. These results 

are from question 6: 

Q6. Speed in relation to Searching: 

Too Slow / Fast Enough 

Numerical Assigned Values Total Score 

-2 -1 012 

---4 11 26 

table 6.10: User Group based Formative Evaluation Exercise in relation to Searching 

Speed (halfway marks=+/-15) 

The score of 26 out of a possible 30 indicates that participants were 'very satisfied' with 
the search speed. In terms of error messages related to the searching task, table 6.11 
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shows the degree of satisfaction or dissatisfaction with this item. These results are from 

question 7: 

Q7. Error Messages in relation to Searching: Numerical Assigned Values Total Score 

-2 -1 012 

Experience of Error Messages always / never --11 13 27 

If Error Messages, were unhelpful / helpful ---2-2 

table 6.11: User Group based Formative Evaluation Exercise in relation to Search 

Errors (halfway marks=+/-15) 

This result indicates that 13 out of 15 participants never experienced errors using the 

search facility of the prototype. The 2 participants that experienced problems with the 

search task found the subsequent error messages helpful. 

In conclusion looking at the search task overall (section2), the score of 352 (sum of the 

scores as seen on tables 6.6 - 6.11, excluding the last item of the table 6.11) out of 540 

(the highest that can be achieved from the 18 individual items, excluding the last item 

of the table 6.11) indicates that participants were more than 'satisfied' overall with the 

search task in terms of the functionality, usability and operational order of the prototype 

since the 352 score is above the halfway mark (270). This is shown in table 6.12: 

Section 2, The Search Task Overall: Score as seen on table 
Q2 Reactions 101 6.6 

Q3 Screen Layout 120 6.7 

Q4 Terminology 35 6.8 
Q5 Functionality 43 6.9 
Q6 Speed 26 6.10 
Q7 Error Messages 27 6.11 

Overall Score 352 

table 6.12: User Group based Formative Evaluation Exercise in relation to the Search 

Task Overall (halfway marks=+/-270) 

6.4.2.1.4 Participants' Response in relation to the Contribution Task - Section 4 

The next task concerned the prototype's functionality, usability and operational order 

when contributing completed / current design research work. Tables 6.13 to 6.19 show 
these results from questions 2-7 of section 4. Table 6.13 shows the degree of 

satisfaction or dissatisfaction with the prototype for the contribution task. These results 

are from question 2: 
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Q2. Reactions in relation to Contributing: 

terrible / wonderful 
frustrating / satisfying 
dull / stimulating 
difficult / easy 
rigid / flexible 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- - 1 11 3 17 

- - 1 8 6 20 

- - 4 8 3 14 
- 1 3 2 9 19 

- 1 3 3 8 18 
88 

table 6.13: User Group based Formative Evaluation Exercise in relation to the 
Contributing Reactions (individual halfway marks=+/-15, overall halfway mark=+/-75) 

The score of 88 out of a possible 150 indicates that the participants were more than 
'satisfied' with the contribution facility. In relation to the individual total scores, 

participants reactions indicated the contribution task was more than satisfying, easy, 
flexible and wonderful. They also indicated the contribution task was stimulating. The 

next question concerned the prototype's screen layout for the contribution task and 
table 6.14 shows the degree of satisfaction or dissatisfaction with this item. These 

results are from question 3: 

Q3. Screen Layout in relation to Contributing: Numerical Assigned Values Total Score 

-2 -1 012 
Characters on screen hard to read / easy to read - -1 7 7 21 
Graphics on screen unhelpful / helpful - -4 6 5 16 
Arrangement of information illogical / logical 1 -1 8 5 16 
Amount of information inadequate / adequate - -1 8 6 20 
Screen Layout unhelpful / helpful - 12 5 7 18 
Colour scheme frustrating / satisfying - -4 4 7 18 
Screen navigation confusing / clear - 22 2 9 18 
Overall Score 127 

table 6.14: User Group based Formative Evaluation Exercise in relation to the Contribution 

Screen Layout (individual halfway marks=+/-15, overall halfway mark=+/-105) 

The score of 127 out of a possible 210 maximum score indicates that participants were 

more than 'satisfied' overall with the screen layout of the contribution facility. The 

individual total scores should that participants mostly felt the characters were easy to 

read, the amount of information was adequate, the layout was helpful, the colour 

scheme was satisfying, the screen navigation was clear, the graphics on screen were 
helpful and finally, the arrangement of information was logical. The next question 

concerned the prototype's terminology used for contribution and table 6.15 shows the 
degree of satisfaction or dissatisfaction with this item. These results are from question 
4: 
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Q4. Terminology in relation to Contributing: 

Contribution requirement unrelated / related 
Meaning of messages confusing / clear 

Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- 1 3 3 8 18 

- - 4 5 6 17 

35 

table 6.15: User Group based Formative Evaluation Exercise in relation to the Terminology 
Used in Contribution (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 35 out of a possible 60 maximum score indicates that participants were 
more than 'satisfied' with the terminology used for contribution. In particular, 
participants felt that the terminology related to their contribution requirements and that 
the meaning of messages was clear. The next question concerned the prototype's 
functionality in relation to the contribution task and table 6.16 shows the degree of 

satisfaction or dissatisfaction with this item. These results are from question 5: 

Q5. Functionality in relation to Contributing: Numerical Assigned Values Total Score 

-2 -1 012 
Filling the Contribution Form difficult / easy --249 22 
Relevance of Contribution unrelated / related --13 11 25 
Overall Score 47 

table 6.16: User Group based Formative Evaluation Exercise in relation to the 
Contribution Functionality (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 47 out of a possible 60 maximum score indicates that participants were 
'very satisfied' overall with the contribution tasks's functionality. In particular, 

participants felt that contribution was related to their purposes and that form filling was 

easy. The next question concerned the prototype's speed when contributing. Table 6.17 

shows the degree of satisfaction or dissatisfaction with this item. These results are from 

question 6: 

Q6. Speed in relation to Contributing: Numerical Assigned Values Total Score 

-2 -1 012 
Too Slow / Fast Enough --13 11 25 

table 6.17: User Group based Formative Evaluation Exercise in relation to the 
Contribution Speed (halfway marks=+/-15) 

The score of 25 out of a possible maximum 30 indicates that participants were 'very 

satisfied' with the search speed. The next question concerned error messages related to 
the contribution task. Table 6.18 shows the degree of satisfaction or dissatisfaction with 
this item. These results are from question 7: 

page 222 



Chapter 6: Evaluation Studies 

Q7. Error Messages in relation to Contributing: Numerical Assigned Values Total Score 

-2 -1 012 
Experience of Error Messages always / never --12 12 26 
If Error Messages, were unhelpful / helpful -2-1- -1 

table 6.18: User Group based Formative Evaluation Exercise in relation to the 
Contribution Errors (halfway marks=+/-15) 

These results indicate that 12 out of 15 participants never experienced errors with the 

contribution task and that 2 out of the 3 participants who experienced problems with the 

contribution task did not find the provided messages helpful enough. 

In conclusion looking at the contribution task overall (section 4), the score of 348 (sum 

as seen on tables tables 6.13 - 6.18, excluding the last item of table 6.18) out of 540 (the 

highest that can be achieved from the 18 individual items, excluding the last item of the 
table 6.18) indicate that participants were more than 'satisfied' overall with the 

contribution task in terms of the functionality, usability and operational order of the 

prototype since the 348 score is above the halfway mark (270). This is shown in table 
6.19: 

Section 4, The Contribution Task Overall: Score as seen on table 
Q2 Reactions 88 6.13 
Q3 Screen Layout 127 6.14 
Q4 Terminology 35 6.15 
Q5 Functionality 47 6.16 

Q6 Speed 25 6.17 
Q7 Error Messages 26 6.18 
Overall Score 348 

table 6.19: User Group based Formative Evaluation Exercise in relation to the 
Contribution Task Overall (halfway marks=+/-270) 

6.4.2.1.5 Participants' Response in relation to the Subscription Task - Section 5 

The next task concerned the prototype's functionality, usability and operational order in 

relation to subscribing to subsequent research in a particular field of interest. Tables 

6.20 to 6.26 show the results from questions 2-7 of section 5. 

The table 6.20 shows the degree of satisfaction or dissatisfaction with the prototype in 

relation to the subscription to updates task. These results are from question 2: 
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Q2. Reactions in relation to Subscribing: 

terrible / wonderful 
frustrating / satisfying 
dull / stimulating 
difficult / easy 
rigid / flexible 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 01 2 

---9 6 21 

---6 9 24 

--37 5 17 

---5 10 25 

--26 7 20 
107 

table 6.20: User Group based Formative Evaluation Exercise in relation to the Subscription 

of Updates Reactions (individual halfway marks=+/-15, overall halfway mark=+/-75) 

The score of 107 out of a possible 150 indicates that participants were more than 

'satisfied' overall with the subscription task. The individual scores show that participants 
felt that the subscription task was satisfying, easy, wonderful, flexible and stimulating. 
The next question concerned the prototype's screen layout for the subscription to 

updates facility and table 6.21 shows the degree of satisfaction or dissatisfaction with 

this item. These results are from question 3: 

Q3. Screen Layout in relation to Subscribing: Numerical Assigned Values Total Score 

-2 -1 012 

Characters on screen hard to read / easy to read - -1 8 6 20 
Graphics on screen unhelpful / helpful - -4 5 6 17 

Arrangement of information illogical / logical - -2 4 9 23 

Amount of information inadequate / adequate - -2 6 7 20 

Screen Layout unhelpful / helpful - -3 7 5 17 
Colour scheme frustrating / satisfying - -3 7 5 17 

Screen navigation confusing / clear - 11 7 6 18 

Overall Score 132 

table 6.21: User Group based Formative Evaluation Exercise in relation to the Subscription 

Screen Layout (individual halfway marks=+/-15, overall halfway mark=+/-105) 

The score of 132 out of a possible 210 indicates that participants were more than 
'satisfied' overall with the screen layout of the subscription to updates task. The 

individual scores indicate participants felt the arrangement of information was logical, 

the characters were easy to read, the amount of information was adequate, the screen 

navigation was clear, the layout was helpful, the colour scheme was satisfying and the 

graphics were helpful. The next question concerned the prototype's use of terminology 
for the subscription to updates task. Table 6.22 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 4: 
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Q4. Terminology in relation to Subscribing: 

Subscription requirement unrelated / related 
Meaning of Messages confusing / clear 

Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- - - 6 9 24 

- - 1 5 9 23 
47 

table 6.22: User Group based Formative Evaluation Exercise in relation to the Terminology 
Used in Subscription (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The total of 47 out of a possible 60 maximum score indicates that participants were 
'very satisfied' overall in relation to the terminology used for the subscription to updates 
task. In particular, participants felt the terminology in relation to subscribing to updates 
related to their requirements and the meaning of messages which appeared on the 
screen was clear. The next question concerned the prototype's functionality in relation 
to the subscription to updates task and table 6.23 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 5: 

Q5. Functionality in relation to Subscribing: Numerical Assigned Values Total Score 

-2 -1 012 

Filling the Subscription Form 
difficult / easy ---3 12 27 

Relevance of Subscribed Criteria with those Retrieved 

unrelated / related --13 11 25 
Overall Score 52 

table 6.23: User Group based Formative Evaluation Exercise in relation to the Subscription 
Functionality (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 52 out of a possible 60 maximum score indicates that participants were 
'very satisfied' overall in relation to the functionality of the subscription to updates task. 
In particular, participants felt it was related to their purposes and that filling in the form 

was easy. The next question concerned the prototype's speed in relation to the 

subscription to updates task and table 6.24 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 6: 

Q6. Speed in relation to Subscribing: Numerical Assigned Values Total Score 

-2 -1 012 
Too Slow / Fast Enough --13 11 25 

table 6.24: User Group based Formative Evaluation Exercise in relation to the 
Subscription of Updates Speed (halfway marks=+/-15) 
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The score of 25 out of a possible 30 maximum score indicates that participants were 
'very satisfied' with the speed of the subscription to updates task. The next question 
concerned the prototype's error messages in relation to the subscription to updates task. 
Table 6.25 shows the degree of satisfaction or dissatisfaction with this item. These 

results are from question 7: 

Q7. Error Messages in relation to Contributing: Numerical Assigned Values Total Score 

-2 -1 012 
Experience of Error Messages always / never --1- 14 28 

If Error Messages, were unhelpful / helpful --1--0 

table 6.25: User Group based Formative Evaluation Exercise in relation to the 
Subscription Errors (halfway marks=+/-15) 

This result indicate that 14 out of 15 participants did not experience any errors with the 

subscription task. The 1 participant that did experience a problem with the subscription 
task did not find the subsequent message either helpful or unhelpful. 

In conclusion regarding the subscription to updates task overall (section5), the score of 
419 (sum of the scores as seen on tables tables 6.20 - 6.25, excluding the last item of 
the table 6.25) out of a maximum 540 (the highest that can be achieved from the 18 
individual items, excluding the last item of the table 6.25) indicates that overall 

participants were more than 'satisfied' with the subscription to updates tasks's 
functionality, usability and operational order of this prototype since the 419 score is 

above the halfway mark (270). This is shown in table 6.26: 

Section 5, The Subscription Task Overall: Score as seen on table 
Q2 Reactions 107 6.20 
Q3 Screen Layout 132 6.21 
Q4 Terminology 47 6.22 
Q5 Functionality 52 6.23 
Q6 Speed 25 6.24 
Q7 Error Messages 28 6.25 
Overall Score 419 

table 6.26: User Group based Formative Evaluation Exercise in relation to the 
Subscription Task Overall (halfway marks=+/-270) 

6.4.2.1.6 Participants' Response in relation to the Communicating with each other Task - Section 6 

The next task concerned the prototype's functionality, usability and operational order in 

relation to the two-way communication task. Tables 6.27 to 6.31 show results from 
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questions 2-5 of section 6. Table 6.27 shows the degree of satisfaction or 
dissatisfaction with the prototype in relation to communication. These results are from 

question 2: 

Q2. Reactions in relation to Communicating: 

terrible / wonderful 
frustrating / satisfying 
dull / stimulating 
difficult /easy 
rigid / flexible 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

"-1 7 7 21 

--2 4 9 22 

--1 6 8 22 

"-1 4 10 24 

--3 2 10 22 
111 

table 6.27: User Group based Formative Evaluation Exercise in relation to the Two-Way 
Communication Reactions (individual halfway marks=+/-15, overall halfway mark=+/-75) 

The score of 111 out of a possible 150 maximum score indicates that participants were 
more than 'satisfied' overall to the two-way communication task. In relation to the 
individual scores, participants found that communication was easy, satisfying, flexible, 

stimulating and wonderful. The next question concerned the prototype's functionality in 

relation to the communication task. Table 6.28 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 3: 

Q3. Functionality in relation to Communicating: Numerical Assigned Values Total Score 

-2 -1 012 
Communicating with others difficult / easy ---2 13 28 

table 6.28: User Group based Formative Evaluation Exercise in relation to the Two-Way 
Communication Functionality (halfway marks=+/-15) 

The score of 28 out of a possible 30 indicates that participants were 'very satisfied' 
overall with the functionality of the two-way communication task and felt that 
communicating with each other was easy. The next question was concerned with the 

prototype's speed in relation to the two-way communication task. Table 6.29 shows the 
degree of satisfaction or dissatisfaction with this item. These results are from question 4: 

Q4. Speed in relation to Communicating: Numerical Assigned Values Total Score 

-2 -1 012 
Too Slow / Fast Enough --13 11 25 

table 6.29: User Group based Formative Evaluation Exercise in relation to the Two-Way 
Communication Speed (individual halfway marks=+/-15) 
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The score of 25 out of a possible maximum of 30 indicates that participants were 'very 

satisfied' with the speed of communicating with each other. The next question 
concerned the prototype's error messages in relation to two-way communication. Table 
6.30 shows the degree of satisfaction or dissatisfaction with this item. These results are 
from question 5: 

Q5. Error Messages in relation to Contributing: 

Experience of Error Messages always / never 
If Error Messages, were unhelpful / helpful 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

" - - 1 14 29 

- - 1 - - 1 

table 6.30: User Group based Formative Evaluation Exercise in relation to the Two-Way 
Communication Errors (halfway marks=+/-15) 

The results indicate that 14 out of 15 participants never experienced errors in relation to 

the two-way communication task. The one participant who experienced problems with 
the communication task did not find the subsequent message either helpful or 

unhelpful. 

In conclusion, to the task of communicating with each other the overall (section 6) 

score of 193 (sum of the scores as seen on tables tables 6.27 - 6.30, excluding the last 
item of the table 6.30) out of 240 (the highest that can be achieved from the 8 individual 
items, excluding the last item of the table 6.30) indicates that overall participants were 
more than 'satisfied' in terms of the functionality, usability and operational order of this 

prototype. This is shown in the table 6.31: 

Section 6, The Two-Way Communication Task Overall: Score as seen on table 
Q2 Reactions 111 6.27 

Q3 Functionality 28 6.28 
Q4 Speed 25 6.29 
Q5 Error Messages 29 6.30 
Overall Score 193 

table 6.31: User Group based Formative Evaluation Exercise in relation to the two-way 
Communication Task Overall (halfway marks=+/-120) 

6.4.2.1.7 Participants' Response in relation to the Navigation throughout the System Task - Section 7 

The next exercise concerned the prototype's functionality, usability and operational 
order when navigating through the system. Tables 6.32 to 6.38 show the results from 

questions 2-7 of section 7. Table 6.32 shows the degree of the satisfaction or 
dissatisfaction with the prototype's navigation task. These results are from question 2: 
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Q2. Reactions in relation to Navigating the System: 

terrible / wonderful 
frustrating / satisfying 
dull / stimulating 
difficult / easy 
rigid / flexible 
Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- - 4 9 2 13 

- 1 2 6 6 17 

- 1 2 9 3 14 

- 1 2 3 9 20 

- - 4 4 7 18 
82 

table 6.32: User Group based Formative Evaluation Exercise in relation to the System's 
Navigation Reactions (individual halfway marks=+/-15, overall halfway mark=+/-75) 

In general the score of 82 out of a possible maximum of 150 indicates that overall 

participants were more than 'satisfied' with the navigation throughout the system. In 

relation to the individual scores, participants found navigation easy, flexible and 

satisfying. To a lesser extent some participants felt that navigation was stimulating and 

wonderful. The next question concerned the prototype's screen layout for navigating the 

system. Table 6.33 shows the degree of satisfaction or dissatisfaction with this item. 

These results are from question 3: 

Q3. Screen Layout of Navigation: Numerical Assigned Values Total Score 

-2 -1 012 
Characters on screen hard to read / easy to read - -1 7 7 21 
Graphics on screen unhelpful / helpful - 12 6 6 17 
Arrangement of information illogical / logical - -1 4 10 24 
Amount of information inadequate / adequate - -- 9 6 21 
Screen Layout unhelpful / helpful - 13 6 5 15 
Colour scheme frustrating / satisfying - 13 6 5 15 

Screen navigation confusing / clear - 32 2 8 15 

Overall Score 128 

table 6.33: User Group based Formative Evaluation Exercise in relation to the System's 
Screen Layout (individual halfway marks=+/-15, overall halfway mark=+/-105) 

The score of 128 out of a possible 210 maximum score indicates that participants were 

more than 'satisfied' overall with the screen layout of the navigation task. For the 
individual scores, participants felt in particular the arrangement of information was 
logical, the characters were easy to read, the amount of information was adequate, the 

graphics were helpful, the screen navigation was clear, the layout was helpful and the 

colour scheme was satisfying. The next question concerned the prototype's terminology 

used in navigating the system. Table 6.34 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 4: 
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Q4. Terminology in relation Navigation: 

Navigation requirement unrelated / related 
Meaning of messages confusing / clear 

Overall Score 

Numerical Assigned Values Total Score 

-2 -1 0 1 2 

- - 1 10 4 18 

- - 1 9 5 19 

37 

table 6.34: User Group based Formative Evaluation Exercise in relation to the Terminology 

Used throughout the System (individual halfway marks=+/-15, overall halfway mark=+/-30) 

The score of 37 out of a possible 60 maximum score indicates that participants were 

more than 'satisfied' overall with the terminology used for navigating through the 

system. In particular, participants felt the messages were clear and the terminology for 

the navigation requirements was related. The next question concerned the prototype's 
functionality when navigating the system. Table 6.35 shows the degree of satisfaction or 
dissatisfaction with this item. These results are from question 5: 

Q5. Functionality in relation to Navigation: Numerical Assigned Values 

-2 -1 012 
Total Score 

Relevance of links unrelated / related --159 23 

table 6.35: User Group based Formative Evaluation Exercise in relation to the System's 

Functionality (halfway marks=+/-15) 

The score of 23 out of a possible 30 maximum score indicates that participants were 
more than 'satisfied' with the functionality of the navigation task and in particular 
participants felt that links were related to their navigation purpose. In terms of the 

prototype's speed when navigating the system table 6.36 shows the degree of 

satisfaction or dissatisfaction with this item. These results are from question 6: 

Q6. Speed in relation to Navigation: Numerical Assigned Values Total Score 

-2 -1 012 

Too Slow / Fast Enough ---4 11 26 

table 6.36: User Group based Formative Evaluation Exercise in relation to the System's 

Speed (halfway marks=+/-15) 

The score of 26 out of a possible maximum 30 indicates that participants were 'very 

satisfied' with the navigation speed. The next question concerned the prototype's error 
messages relating to navigating the system. Table 6.37 shows the degree of satisfaction 
or dissatisfaction with this item. These results are from question 7: 
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Q7. Error Messages in relation to Navigation: Numerical Assigned Values Total Score 

-2 -1 012 
Experience of Error Messages always / never --22 11 24 
If Error Messages, were unhelpful / helpful --13-3 

table 6.37: User Group based Formative Evaluation Exercise in relation to the 
Navigation Errors (halfway marks=+/-15) 

This result indicate that 11 out of 15 participants never experienced errors in relation to 

navigating the system. The 4 participants who experienced problems with navigating 
the system did find the subsequent message helpful. 

In conclusion to the navigating the system task (section 7), the score of 310 (sum of the 

scores as seen on tables tables 6.32 - 6.37, excluding the last item of the table 6.37) out 
of 510 (the highest that can be achieved from the 17 individual items, excluding the last 
item of the table 6.37) indicate that participants were generally more than 'satisfied' 

with the functionality, usability and operational order of navigation for this prototype 
since the 310 score is above the halfway mark (255). This is shown in table 6.38: 

Section 7, Navigating the System Overall: Score as seen on table 

Q2 Reactions 82 6.32 
Q3 Screen Layout 128 6.33 
Q4 Terminology 27 6.34 
Q5 Functionality 23 6.35 
Q6 Speed 26 6.36 
Q7 Error Messages 24 6.37 
Overall Score 310 

table 6.38: User Group based Formative Evaluation Exercise in relation to the 
Navigation Task Overall (halfway marks=+/-255) 

Based on the analyses presented on the sections 6.4.2.1.1 - 6.4.2.1.7, the following 

section will demonstrate the overall satisfaction with the functionality, usability and 
operational order of the prototype in relation to the tasks of the theoretical model. 

6.4.2.1.8 Prototype's Overall Functionality, Usability and Operational Order 

The cumulative results from the tables 6.12,6.19,6.26,6.31, and 6.38 concerned with 
the overall score of each task are shown in table 6.39: 
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Overall Prototype's Functionality, Usability and Operational Order. 
Score as seen on Halfway Highest 

table Mark 
Search Task 352 6.12 270 540 
Contribution Task 348 6.19 270 540 
Subscription of Updates Task 419 6.26 270 540 
Communicating with Each Other Task 193 6.31 120 240 
Navigation Throughout the System 310 6.38 255 510 
Overall Score 1622 1185 2370 

table 6.39: User Group based Formative Evaluation Exercise in relation to the Tasks 
Overall (halfway marks=+/-1185) 

In conclusion, the overall score of 1622 out of a possible 2370 maximum score (the 
highest value that can be achieved by summing up all scores) indicates that participants 

were more than 'satisfied' overall with the functionality, usability and operational order 

of the prototype and therefore, this prototype does not adversely affects a user's 

productivity in relation to the tasks employed in this evaluation exercise. The next 

section will present all the comments and suggestions made by the participants during 

the user group formative evaluation exercise. 

6.4.2.1.9 Participants' Comments and Suggestions 

In relation to the search task, the following comments and suggestions made: 
The 'find all records' button is confusing (one participant). 
The position of the 'Record ID' field made the participant feel he must enter a value. 
He suggested moving this field to the bottom of the search screen (one participant). 
In the search screen'name' could be replaced with 'author' as the participant argued 
that this is the current terminology (one participant). 
The same participant found the 'title' field did not work. 
The 'and/of boolean logic buttons are not clear enough and should be more prominent 
to alter users' system to work with them (two participants). 
Finally, one participant found the task fast and easy way of searching information needed. 

In relation to the contribution task, the following comments and suggestions made: 
Layout of contribution form could have been more flowing (one participant). 
Multiselection in the field of 'subject of research' could be included (one participant). 
Compulsory fields in the contribution form should be marked (one participant). 
Finally, the last participant found the flexibility of contribution was very good. 
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In relation to the subscription of updates task, the following comments made: 
The 'and/or' buttons could be included in the subscription form (one participant). 
Finally, one participant found this task convenient, easy and fast way of doing research. 

In relation to the communicating with each other task, the following comments made: 
More methods of contacting people could be included such as icq (one participant). 
In the communicating with others search form, the option of retrieving others' details 

such as publications could be helpful in choosing the right people (one participant). 
One participant found the ability to communicate with the author of published work 
very good. 
Finally, another participant found search for others was very flexible and easy to complete. 

In relation to the navigating throughout the prototype, the following comments made: 
The navigation and interactivity could be improved (one participant). 
A back button could be included on all screens (one participant). 
Functions could be separated by a different colour to attract and help user to recognise 
them quickly (one participant). 
One of the participants found the choice of words slightly strange in the evaluation 
questionnaire. 
In the contribution and search screens the ability to identify names of referees could 
validate work (one participant). 
Finally, the same participant found the prototype for the purpose of this test adequate. 

Overall, the following comments made: 
" The prototype is ok for the functionality aspect. Improve style. 
" Superb functionality and new ideas but a lack of usability concerns for users. 
" For a first time user it would be a bit difficult to navigate, but after getting used to it, 
it is quite ok to work with it. 

" Overall the system's strength lies on the aspect of contribution and most of all the 
information push. This aspect is a unique feature of nereid and is an attribute which 
makes nereid different from all the existing systems ie. ASLIB, CRIB, OPAC, ARIAD. 

" Good system. Very flexible compared to commercial systems used in my current work. 
"I enjoyed using the system. I found it easy to use and a fast way to obtain information needed. 
" Could be a very useful and time saving device in particular with reference to the 

current interlibrary loan system and possible frustration when surfing the net. 
" The system of retrieving and submitting information works well, and overall would 
appear to be a worthwhile and usable interactive method of communicating past and 
present research electronically. 

" Concept is sound and feasible. 
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" Excellent prototype model. Works without any flaws. Author has a thorough grasp of 
his work and methodology used. 

" Overall the system has a lot of potential to store valuable research with the ability to 
locate and access it very quickly - looks good! 

Based on these comments and suggestions the following modifications were made: 
" The 'Record ID' field in the search screen was separated from the rest of the form 

" The 'Find all records' field in the search screen was removed 
" In the search screen 'name' was replaced with 'author' 

" In the search screen the 'title' field was checked for its function 

" In the search screen the size of the 'and/or' boolean logic buttons were increased 

Other suggestions that were made by the participants were not implemented since they 

were not considered to adversely affect the primary evaluation exercise of this research. 
It is argued for instance that separating functions of the prototype with different colours 
does not seriously affect the usability of the various tasks which are a manifestation of 

the theoretical model. In addition to this, provision of back buttons on all screens was 

not considered feasible since it was not possible to add links to the FTP transactions. 

6.4.2.1.10 Final Conclusion in relation to the User Group Formative Evaluation Exercise 

These results (as described on the sections 6.4.2.1.1 - 6.4.2.1.9) indicate that in general 

participants found the prototype to have no major functional or usability problems and 
it is therefore a suitable vehicle for the primary evaluation exercise of the theoretical 

model. The following sections will now describe the check lists exercises which will 

provide additional justification whether or not this final prototype supports all the 

aspects indicated by the theoretical model. It will therefore justify whether it is an 
accurate manifestation of the theoretical model suitable for the primary evaluation 
exercise to assess its validity. 

6.4.3 Check List Features and Comparison with other Similar Systems Formative 
Evaluation (Secondary Exercise 3) 

This examination concerns two objectives in relation to the prototype: 

" whether or not the prototype can serve as the manifestation of the theoretical model 
" how the prototype' functions compare to other similar systems 
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6.4.1.1 Justification of Portotype as a Manifestation of the Theoretical Model 

This section will attempt to justify and ensure that this final prototype based on the 

specification framework formulated in Chapter 5 and the secondary exercises described 

earlier can serve as the manifestation of the theoretical model formulated in Chapter 4. 

In order to do that, there is a need to ensure that all aspects supported in the theoretical 

model are available using this prototype. A list consisting of these aspects, as well as, 
the functions, activities, features and abilities supported in the theoretical model can be 

placed in a table and used to check whether or not this prototype performs all of them. 
Based on these principles, the following figure 6.7 illustrates this feature check list for 

the final nereid prototype: 

---ý____ý--------- - On-lin 

mmunication based Contribution Assessment Search Retrieval of 
Completed / Current Text Image 

sign Research 

�� �" ��� 

Subscription 2-way Communication 

of Updates (criticism & feedback) 

r v 

fig. 6.7: Feature Check List of Final nereid Prototype in relation to the Theoretical Model 

The'/-'symbol indicates that although this aspect is addressed in the theoretical model, 
it was not implemented in the prototype. This is because this aspect of assessing the 

submitted completed / current design research results was found not to be a priority for 
implementation after the results of the one-to-one structured interviews with the five 

experts in the field (section 5.3.5.2). In addition to this, in order to assess the validity of 
this aspect of the theoretical model it would require referees to be available, to affirm 
their willingness to be available for assessment of submitted completed / current design 

research results and actually to perform assessment during the primary evaluation. As 

this was not considered feasible the author decided that in order to perform the primary 
evaluation the final prototype would have to simulate this aspect of the theoretical 

model and this will be discussed in the primary evaluation section (6.5). The check list 
features table above, clearly shows that all the other aspects supported in the theoretical 
model are fully implemented in this working version of the prototype and therefore, it is 

argued that this prototype can serve as the manifestation of the theoretical model. 
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6.4.1.2 Comparison of the Prototype compared with other Similar Systems 

Although there is no evidence yet that this prototype and therefore the theoretical model 
will provide a more effective and efficient means of communication between design 

researchers, the aim of this exercise is to demonstrate that there is no other current 
single system that has all the aspects supported by the theoretical model. In particular, 
although this has already been demonstrated partially in the examination of whether 
activities of the conceptual model (sections 4.3.3.1 and 4.3.3.2) exist in the real world, 
this exercise will further demonstrate that the functions of the prototype which are 
based on the aspects of the theoretical model do not exist in any other current system. 

In order to do this, a number of systems currently used by design researchers can be 

placed in a check list table derived from the aspects of the theoretical model and their 
functions compared with those provided in the prototype. These systems are based on 
the primary research findings discussed in Chapter 4 and in particular on the section 
4.3.3 that is concerns a comparison of the conceptual model with perceived reality. 
These systems are as follows: 

" OPACs " Telnet 

" CD ROMs " E-Mail 

" Mailbase " Newsgroups 

" FFP 0 WWW 

In addition to this, both the CD ROM and WWW versions of the Allison Research 
Index of Art and Design (ARIAD) that represents the only U. K. national database 

related to design research were added to that list. This is because, ARIAD has been 
found to be the closest system in relation to the aim of this research (4.3.3.1). Based on 
these principles, the following figure 6.8 illustrates this feature check list comparison of 
the final prototype of nereid with the systems mentioned: 

OPAL Teint CD ROM &ms7 Malbase Newsgroups FlP WWW ARIAD CD ARIAD WWW nerdd 

Communication of 
Completed Design Research � � � � � � � � � � � 

Current Design Research X X X � � � � � X X � 

On-line Contribution X X X � � � � � X �" � 

On-line Assessment x X X X X X X X X X �" 
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OPAC Talost CD ROM &m ul Mailbue Newsgroups FfP WWW ARIAD CD ARIAD WWW naeid 

On-line Search � � X X X � � � � � � 

On-line retrieval of: 
teat � � X X X � � � � � � 

image X X X X X X X X X � � 

On-line Subscription 
of Updates 

X X X X X X X X X X � 

2-way Communication 

(criticism & feedback) X X X � � � � � X X � 

fig. 6.8: Feature Check List Compared with other Similar Systems Currently used 

Although there is the capability of communicating completed and current design 

research using the above systems, to the best of the author's knowledge there are no 
findings to support the idea that there are systems utilising this ability (excluding the 

proposed nereid). The '�"' symbol in relation to the ARIAD WWW version indicates 

that on-line contribution was scheduled for June 2000, however as of August 2000 this 

function still does not work (for more information see section 7.2 - Chapter 7 

concerning the current situation within the design research discipline). The same 

symbol in relation to the nereid prototype indicates that this function was not 
implemented for reasons explained earlier and in particular in sections 5.3.5.2 and 
6.4.1.1. In relation to the check list feature table illustrated above, the results indicate 

that no other single system currently used by design researchers for the communication 

of completed / current design research results incorporates all functions supported and 

performed in the nereid prototype based on the theoretical model. 

As already mentioned the group tests show the final prototype has no usability 
problems while the check lists table demonstrate that this prototype is an accurate 

manifestation of the theoretical model and thus a suitable vehicle for testing the model's 

validity. The next section describes the exercises that will be used to assess the validity 

of the underlying theoretical model using this prototype. 

6.5 One-to-One Expert Summative Evaluation Review as a Primary Exercise 
(involved key numbers: 1,17 and 18) 

The aim of this exercise was to assess whether the proposed theoretical model meets the 
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aim of this research and therefore, to validate whether this model provides a more 
effective and efficient means for communicating design research results between design 

researchers. In order to achieve such validation, the following method of acquiring 
feedback from experts in the field was employed: 

" one-to-one authorative evaluation review with five experts in design research issues 

employed to assess the validity of the theoretical model in terms of its effectiveness 
and efficiency 

The following paragraph presents the theoretical model as a reminder to the reader: 

" An on-line WWW based communication and information system owned, managed 
and operated by design researchers in which, they should be able to act, react and / or 
interact, and communicate with each other their completed / current design research 
results with speed. In particular, a system in which design researchers should be able to 
contribute on-line, and to assess on-line completed / current design research results. 
The system should hold these assessed works, in order for others to express and 
perform on-line an enquiry in relation to them (assessed works) by using an on-line 
keyword(s) search system (for retrieving part or the whole of research work itself in 

either a textual or audio-visual form or both) and allow on-line delivery and updates. 
Based on these principles, the system should further allow design researchers to 
communicate on-line with each other in order to act, react and / or interact on-line to 
provide criticism and feedback on completed / current design research results (as seen 
on page 128 of this thesis) 

Based on this theoretical model, the following figure 6.9 summarises the criteria 
already determined in section 4.3.3.7 which will be used to validate the theoretical 

model: 
EFFECTIVENESS 

Availability of Accuracy of Relevance of Quality of Convenience of 
" what research has been done 

" what research is currently going on 
" what work is done subsequently 
" communication with each other 

EFFICIENCY 
Speed of 

" communicating what research has been done 
" communicating what research is currently ongoing 

" communicating what work has been done subsequently 
" communicating with each other 

fig. 6.9: The Criteria with which the Theoretical Model will be Validated 
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As the aspect of assessing submitted material was not considered feasible (section 
6.4.1.1) the author decided that in order to perform the primary evaluation it was 
necessary to simulate this aspect of the theoretical model. The process by which this 

aspect of the theoretical model would take place in the real world was explained to the 
participants. However, in order to not adversely affect the primary evaluation testing, 
completed MA / MSc / MPhils / PhDs work was used as they are considered to be 

already refereed design research work. 

To conclude, this exercise will validate the aspects of the proposed theoretical model 
based on the assumption that design researchers will wish to share their works by 

evaluating the following criteria: 

" the degree of satisfaction with the way completed and current design research is 

communicated 
" the quality with which completed and current design research work is communicated 
" the speed with which all the aspects of the proposed theoretical model can be 

achieved 
" the degree to which the completed and current design research work is available and 
accessible 

" the degree to which communication of completed and current design research work is 

relevant and accurate 
" the degree to which design researchers are able to communicate with each other 

Therefore, this exercise was designed in order to validate: 

" whether the key aspects of the proposed theoretical model improve the efficiency and 
effectiveness as well as the speed and the degree in which communication of design 

research is able to take place 

To achieve this validation the following were examined: 

" whether the aspects of contributing, assessing, searching and subscribing to updates 
on-line are a more efficient as well as a quicker means of communicating completed / 

current design research work world-wide 
" whether the aspect of assessing design research work can provide a higher quality of 
communication of completed / current design research work by providing improved 

reliability, validity and confidence in the source 
" whether the aspect of communicating both the description and the completed and 
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current design research work itself world-wide provides a greater degree of detail, 

completeness and understanding of what is currently available 

" whether the aspect of communicating both textual and audio-visual material relevant 
to completed / current design research work world-wide can provide a greater degree 

of detail, completeness and understanding of what is currently available 

" whether the aspect of subscribing to updates world-wide can provide a greater degree 

of accuracy in terms of being aware what is currently available in completed / current 
design research work 

" whether the aspect of communicating world-wide with each other can provide 
improved communication in terms of design research work 

" whether the incorporation of all these aspects can provide more effective and efficient 
world-wide two-way communication overall for completed / current design research 

work and design researchers 

Based on these criteria, the following paragraphs present the participants, the conditions 

as well as the instrument employed for the exercise of validating the proposed 

theoretical model. 

Participants 
A Van Dalen (1979, p. 4) pointed out, "an effort must be made to find out whether the 

experts are recognised by other authorities in the field and whether they are in a 

position to know the facts about the particular problem under consideration". To 

achieve such credibility, the following five participants for this evaluation exercise were 

all either active design researchers, supervisors or examiners and experts in design 

research issues. They included: 

Prof. N. Cross, The Open University 
Dr G. Bunce, Nottingham Trent University 
Dr K. Wells, De Montfort University 
Mr J. Wood, Goldsmiths College (University of London) 
Mr A. Robertson, De Montfort University 

Conditions 
In order to ensure that all the participants had exactly the same treatment in relation to 
the exercise and to avoid adverse interference, all subjects: 

" had never had experience with using and seeing the nereid prototype prior to this exercise 
" were given the same structured explanations in relation all the aspects of the theoretical 
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model prior to the exercise 
" were given the same demonstration of the prototype's abilities 

" were given a demonstration using a similar specification of technical equipment (hardware 

and software). In particular, participants used the prototype on iMacs running at 266 Mhz with 
MacOS 8. x operating system and Netscape Navigator version 4.7 

" experienced and evaluated the system at their own workplace 

" were given the same structured questions 

As also argued in the section 6.4.2, the validity of the findings from this exercise are 
based on the conditions described above as well as the specific tasks that participants 
undertook and the expertise and authority which each of these participant represented. 

Technical Problems Encountered 
During the course of the evaluation process a technical problem was discovered that led 

to some restriction to the number of participants. The precise problem was a network 

configuration problem. In order for the prototype server to function properly it was 

necessary to enable both the 80 port (the default port for simple web pages) and the 591 

port (a port for on-line databases). The 591 port is some times disabled in educational 
institutions for security reasons, but this restriction was lifted for this evaluation on the 

De Montfort University system. However some universities were not willing to enable 

this port at that time, though others maintain it in an enabled state as a matter of course. 
This restriction inhibited the operation of the prototype and therefore the evaluation was 

restricted to those participants who were able to access their 591 port. In addition to this 

the exact identification of the problem was problematic and it took considerable time to 

establish the root cause. This led to an extension of the time over which the evaluation 

exercise took place, and made some cancellations unavoidable. 

Instrument and Procedure 

The following paragraphs describe these tasks and their purpose, as well as, the related 
questions and their numerical assigned values (where applicable): 

Personal Details: 
These questions were asked in order to ensure the relevance of the participants in relation to the 

purpose of the study and to determine the limits and the restrictions of the subsequent findings 

and validation: 

Q1.1 When you conduct research in design, how often do you search for previous and I or 
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current research relevant to your area of enquiry? 
Q1.2 What are the main sources used for research relevant to your enquiry? 
Q1.3 Please indicate if you are actively involved in research and if so to what extent: 
Q1.4 Please indicate your level of computer literacy 

Following this, participants were given a demonstration of the following tasks and they 

were then asked to answer the corresponding questions: 

Section 1, Searching 
Participants were shown the following process in order to demonstrate the speed, 
availability, accuracy, relevance, quality and convenience of searching and retrieving 
completed / current design research results using the nereid prototype (as a 

manifestation of the proposed theoretical model). In particular, this task examined 
whether the aspect of retrieving on-line design research work provided a satisfactory, 
effective and efficient means of communication. It also examined whether 
communicating part or the whole of design research work in both textual and audio- 

visual forms could provide a greater degree of understanding, completeness and detail 

of what has been done, what is going on currently and is available in the particular field 

of interest. This task included the following steps: 

A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welconie. htm (www address 
of prototype) 

B. Navigate through the system to the Search page 
C. Search with the following criteria: Graphics / Multimedia 

Medical 
Image, And (match logic) 

D. Check the relevance of matches 
E. Get details of the research work 
F. Get the audio-visual representation 
G. Get the whole design research work 
H. Repeat steps C-E replacing the search values with the following: 

Completed 
Management, Or (match logic) 

1. Repeat steps C-E by replacing the search values with the following: 
Completed 
Management, And (match logic) 

J. Circle / fill in the questions relating to this task, which are as follows: 
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Q2. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerning the search and retrieval of on-line completed / 

current design research work world-wide as demonstrated by this prototype in 

terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Finding what research has been done -2 -1 0 1 2 
Finding what research is currently going on -2 -1 0 1 2 

Speed -2 -1 0 1 2 
Clarity -2 -1 0 1 2 
Completeness -2 -1 0 1 2 

Detail -2 -1 0 1 2 

Availability -2 -1 0 1 2 
Accuracy -2 -1 0 1 2 
Relevance -2 -1 0 1 2 

Quality -2 -1 0 1 2 
Convenience -2 -1 0 1 2 

Overall efficiency (see figure 6.9) -2 -1 0 1 2 

Overall effectiveness (see figure 6.9) -2 -1 0 1 2 

Please feel free to express overall comments In relation to this task 

Section 2, Subscription to Updates 
This task along with the steps that were undertaken in section 4 (complementary task) 

was intended to demonstrate to the participants the speed, availability, accuracy, 

relevance, quality and convenience of communicating what subsequent research is 

available world-wide using the nereid prototype (as a manifestation of the proposed 
theoretical model). In particular, this task examines whether the aspect of subscription 
to the update facility can provide a satisfactory, effective and efficient means of 

communication. This task involved the following steps: 

A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welcome. htm 

B. Navigate through the system to the Search page 
C. Search with the following criteria: 

Current 
Graphics / Multimedia 
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Soft Systems Methodology 
And (match logic) 

D. Check whether there are any relevant matches 
E. Navigate through the system to the Subscription to Updates page 
F. Subscribe with the criteria entered in step C 

(questions relating to this task are presented in section 4) 

Section 3, Contributing 

Participants were given the following steps in order to demonstrate the speed, 
availability, accuracy, relevance and convenience of contributing on-line design research 
results world-wide using the nereid prototype (as the manifestation of the proposed 
theoretical model). This task examined whether this aspect of the theoretical model was 

a quick, easy and therefore, a satisfactory and efficient means for contributing world- 
wide completed / current design research work. It also examines whether it could 
provide a satisfactory and effective means for communication of what research has been 
done and what research is currently ongoing. This task involved the following steps: 

A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welcome. htm 

B. Navigate throughout the system and reach the Contributions page 
C. Provision of design research work details 

D. When you have finished, please click on the Submit button and then follow the 
instructions to submit the audiovisual and the whole of research 

E. Navigate through the system to the Search Form 
F. Search to retrieve the contribution just submitted 
G. Check throughout the submission 
H. Circle / fill in questions in relation to this task which are as follows: 

Q3. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with the contribution of on-line completed / current 
design research work world-wide as demonstrated by this prototype in terms of 
the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Speed of: 
Contributing -2 -1 012 
Making work available -2 -1 012 
Communicating work -2 -1 012 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Ease of: 
Contributing -2 -1 0 1 2 
Making work available -2 -1 0 1 2 

Communicating work -2 -1 0 1 2 

Availability of options to represent: 
Scope of contributors -2 -1 0 1 2 
Range of media -2 -1 0 1 2 

Amount of work -2 -1 0 1 2 

Completeness -2 -1 0 1 2 

Detail -2 -1 0 1 2 

Accuracy of options to represent: 
Scope of contributors -2 -1 0 1 2 

Range of media -2 -1 0 1 2 

Amount of work -2 -1 0 1 2 

Completeness -2 -1 0 1 2 

Detail -2 -1 0 1 2 

Relevance of options to represent: 
Scope of contributors -2 -1 0 1 2 
Range of media -2 -1 0 1 2 

Amount of work -2 -1 0 1 2 

Completeness -2 -1 0 1 2 

Detail -2 -1 0 1 2 

Convenience of: 
Contributing -2 -1 01 2 

Making work available -2 -1 01 2 

Communicating work -2 -1 01 2 

Overall efficiency (see figure 6.9) -2 -1 01 2 

Overall effectiveness (see figure 6.9) -2 -1 01 2 

Please feel free to express overall comments in relation to this task 

Section 4, Subscription to Updates 
Participants were then shown the following steps which along with the steps undertaken 
in section 2 would demonstrate the speed, availability, accuracy, relevance, quality and 
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convenience of world-wide communication of what subsequent research is available 

using the nereid prototype (as the manifestation of the proposed theoretical model). In 

particular, this task examined whether the subscription to updates aspect could provide 

a satisfactory, effective and efficient means of communication. This task involved the 
following steps: 

A. Check the e-mail box and follow the given instructions 
B. Navigate throughout the system and reach the Search page and search for the ID 

provided in the e-mail 
D. Check the accuracy and relevance of this search with the criteria entered in step C of section 2 
E. Circle / fill in questions in relation to this task which are as follows: 

Q4. Please Indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with on-line subscription to updates of completed / 

current design research results world-wide as demonstrated in this prototype in 

terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Awareness of subsequent research -2 -1 0 1 2 

Availability of subsequent research -2 -1 0 1 2 

Speed of information on about subsequent research -2 -1 0 1 2 

Accuracy of subsequent research -2 -1 0 1 2 

Relevance of subsequent research -2 -1 0 1 2 

Quality of subsequent research -2 -1 0 1 2 
Convenience of informing about subsequent research -2 -1 0 1 2 

Provision of latest updates in the field of interest -2 -1 0 1 2 

Prevention of duplication of research -2 -1 0 1 2 

Saving repeated efforts in relation to a search -2 -1 0 1 2 

Overall efficiency (see figure 6.9) -2 -1 0 1 2 
Overall effectiveness (see figure 6.9) -2 -1 0 1 2 

Please feel free to express overall comments In relation to this task 

Section 5, Communicating with each other 
Participants were then shown the following steps in order to demonstrate the speed, 
availability, accuracy, relevance, quality and convenience of the two-way world-wide 
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communication ability for either action / interaction and / or reaction between design 

researchers regarding design research work using the nereid prototype (as the 

manifestation of the proposed theoretical model). In particular, this task examined 
whether the aspect of communicating with each other could provide a satisfactory, 
effective and efficient means of communication. This task involved the following steps: 

Method I: 
A. Click on the e-mail of the retrieved match from task 4 and send an enquiry in relation 
to this author's design research work 
B. Wait for up a short period of time and re-check your e-mail and then answer 

Method II: 
A. Navigate throughout the system and reach the Search Users page 
B. Search using the following criteria: Current 

PhD 

And (match logic) 

C. Check accuracy and relevance of matches 

D. Repeat steps A and B from method I 
C. Circle / fill in questions in relation to this section which are as follows: 

Q5. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with researchers communicating on-line with each 

other world-wide based on completed / current design research results as 
demonstrated in this prototype in terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Speed of communication -2 -1 0 1 2 
Ease of communication -2 -1 0 1 2 

Availability of communication -2 -1 0 1 2 

Accuracy of communication -2 -1 0 1 2 

Relevance of communication -2 -1 0 1 2 
Quality of communication -2 -1 0 1 2 

Convenience of communication -2 -1 0 1 2 

Encouragement of. 
dialogue between design researchers -2 -1 0 1 2 
criticism of design research work -2 -1 0 1 2 
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very unsatisfactory unsatisfactory neither satisfactory vcry satisfactory 
Overall efficiency (see figure 6.9) -2 -1 012 
Overall effectiveness (see figure 6.9) -2 -1 012 

Please feel free to express overall comments in relation to this task 

Section 6, Assessing (on simulation basis) 

Participants were then informed of how the refereeing process would take place in the 

real world. In particular, it was explained that the refereeing method would be the same 
as that currently used in assessing articles and papers in refereed journals and at 
conferences. It was also explained that although assessing work may be at the same 
speed when compared to existing methods that also use electronic mediums, where 

would be no fixed publication dates as with both journals and conferences (including 

conference proceedings) which extend the time required before refereed work is 

available for communication. It should be also emphasised that the assessment 
procedure would be continuous and on-going. In addition to this, it was also explained 
that the refereeing action would assess only research that has been submitted in whole 
and not as descriptions. It also explained that refereeing will not take place when 

submitted research work has been already assessed by an examination / referee board as 

with completed MA / MSc / MPhils / PhDs or refereed published articles and papers. 
Finally, it was explained how a researcher could apply to become a referee, to qualify 

and assess relevant design research work according to their experience and expertise by 

using a similar form to subscription to updates form. 

Participants were then asked whether this aspect of the theoretical model would provide 

a more effective way of communicating refereed design research results and whether 
this would be a quicker means of assessing and thereafter communicating refereed 
design research work. They were asked whether this aspect would provide a more 
reliable and valid source for research in relation to what research is currently available 
in terms of what has been done and what is currently going on. In particular, 

participants were asked: 

Q6. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with the assessment of on-line completed / current 
design research results world-wide as demonstrated literally and with this 
diagram (rig. 5.5) in terms of the following criteria: 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Speed: 
Of assessing design research work -2 -1 0 1 2 
With which refereed work is available -2 -1 0 1 2 
With which refereed work is communicated -2 -1 0 1 2 

Accuracy of what is subsequently communicated -2 -1 0 1 2 
Relevance of what is subsequently communicated -2 -1 0 1 2 
Quality of what is subsequently communicated -2 -1 0 1 2 

Convenience of what is subsequently communicated -2 -1 0 1 2 

Clarity of what is subsequently communicated -2 -1 0 1 2 
Validity of what is subsequently communicated -2 -1 0 1 2 

Reliability of what is subsequently communicated -2 -1 0 1 2 

Confidence in what is subsequently communicated -2 -1 0 1 2 

Overall efficiency (see figure 6.9) -2 -1 0 1 2 
Overall effectiveness (see figure 6.9) -2 -1 0 1 2 

Please feel free to express overall comments in relation to this task 

Section 7, Overall Effectiveness and Efficiency of the Proposed Theoretical Model 

Finally, based on the demonstration of all the tasks described above participants were 

asked to answer the following questions in relation to the communication of design 

research between design researchers based on the proposed theoretical model as a 

whole: 

Q7. To what extent does the proposed theoretical model taken as a whole as 
demonstrated in this prototype represent an improvement in communicating 
design research work in terms of., 

" Availability of: 
What research has been done 
What research is currently going on 
What research is done subsequently 
Communication with each other 

" Accuracy of: 
What research has been done 
What research is currently going on 

much worse worse neither better much better 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 
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much worse worse neither better much better 

What research is done subsequently -2 -1 0 1 2 

Communication with each other -2 -1 0 1 2 

" Relevance of: 
What research has been done -2 -1 0 1 2 

What research is currently going on -2 -1 0 1 2 
What research is done subsequently -2 -1 0 1 2 
Communication with each other -2 -1 0 1 2 

" Quality (in terms of clarity, validity, reliability and confidence in the sourc e) of: 
What research has been done -2 -1 0 1 2 

What research is currently going on -2 -1 0 1 2 

What research is done subsequently -2 -1 0 1 2 

Communication with each other -2 -1 0 1 2 

" Convenience of: 
Communicating what research has been done -2 -1 0 1 2 

Communicating what research is currently going on -2 -1 0 1 2 

Communicating what research is done subsequently -2 -1 0 1 2 

Communication with each other -2 -1 0 1 2 

" Speed of: 
Communicating what research has been done -2 -1 0 1 2 

Communicating what research is currently going on -2 -1 0 1 2 

Communicating what research is done subsequently -2 -1 0 1 2 

Communication with each other -2 -1 0 1 2 

Overall efficiency (see figure 6.9) -2 -1 0 1 2 

Overall effectiveness (see figure 6.9) -2 -1 0 1 2 

7. Please feel free to express overall comments 

The following section will present the results gained from this evaluation exercise. 

6.5.1 Results of One-to-One Expert based Evaluation Exercise (Primary / Summative 

Evaluation Exercise) 

The following sections will present the participants' responses, including their personal 
details, to the tasks of searching, contributing, assessing, subscribing, communicating 

with each other and finally, their assessment of the overall efficiency and effectiveness 

of the theoretical communication and information model regarding communication of 
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design research work between design researchers. 

6.5.1.1 Participants' Personal Details 

In relation to the participants' personal details the following were found: 

In response to question 1.1 which was concerned with how often participants, when 
they conduct research in design, search for previous and / or current research relevant to 

their enquiry: 
"3 out of 5 said they did it frequently 

"1 out of 5 said they did it always 

"1 out of 5 said they did it seldom 

In response to question 1.2 which was concerned with the main sources used for 

research relevant to their enquiry: 
"5 out of 5 said they use Printed Materials 

"4 out of 5 said they use WWW 

"4 out of 5 said they use OPACs 

"4 out of 5 said they use E-Mail 

"4 out of 5 said they use Mailbase 

"2 out of 5 said they use Newsgroups 

"2 out of 5 said they use CD ROMs 

In response to question 1.3 which was concerned with whether participants are actively 
involved in research and if so to what extent: 

" all 5 participants were actively involved in research 

"3 out of 5 participants were actively involved in research on a part time basis 

"1 out of 5 participants was actively involved in research on a both full and part time basis 

"1 out of 5 participants was actively involved in research on a full time basis 

"5 out of 5 participants were actively involved in research as Researchers 

"4 out of 5 participants were actively involved in research as Supervisors 

"3 out of 5 participants were actively involved in research as Examiners 

Finally, in terms of the participants' computer literacy (question1.4): 
3 out of 5 indicated average computer literacy 
2 out of 5 indicated high computer literacy 
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The results presented above, indicate that the participants of the primary evaluation 
exercise were actively involved in research activities either as researchers, supervisors 
or examiners. As they frequently searched for previous and / or current research 
relevant to their enquiry, they also used most of the available communication and 
information systems for their research purposes. Finally, the findings indicate that the 

participants were average or above in terms of their computer literacy. To this extent, 
the participants chosen were considered valid for the purpose of this primary evaluation 
exercise. 

6.5.1.2 Participants' Response in Relation to the Tasks 

The main results from these evaluation exercises are shown in the following tables and 

are based on the 5 participants responses. Based on the numerical assigned values, the 

score for all 5 responses can be as high as '10' or as low as '-10'. The closer to the 
highest numerical value of '10' the greater the tendency for satisfaction with the 

particular item, a value close to '0' indicates a balance and the closer to the lowest 

numerical value of '-10' the greater the tendency for dissatisfaction with the particular 
item. 

Based on these principles, the following tables (6.40 - 6.44) show the degree of 
satisfaction or dissatisfaction with the theoretical model in terms of its efficiency and 
effectiveness. 

Table 6.45 indicates similarly the degree of overall improvement in communicating 
design research work in terms of efficiency and effectiveness of the theoretical model. 

6.5.1.2.1 Participants' Response in Relation to the Search Task 

Table 6.40 shows the results relating to the aspect of the proposed theoretical 

communication and information model concerned with searching and retrieving on-line 

completed / current design research work as demonstrated in the prototype. In 

particular, it demonstrates the degree of satisfaction or dissatisfaction as well as the 

overall efficiency and effectiveness relating to the searching aspect. These results are 
from question 2: 
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Q2. The Searching Aspect: Numerical Assigned Values Score 
very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 -1 0 1 2 
Finding what research has been done --1 1 3 7 
Finding what research is going on --1 2 2 6 
Speed --- 2 3 8 
Clarity --- 4 1 6 
Completeness --- 3 2 7 
Detail --1 3 1 5 
Availability --1 1 3 7 
Accuracy --- 1 4 9 
Relevance --- 4 1 6 
Quality --- 2 3 8 
Convenience --- 2 3 8 

Overall Efficiency (see figure 6.9) --- 2 3 8 
Overall Effectiveness (see figure 6.9) --- 4 1 6 

Total Score 91 

table 6.40: Expert based Summative Evaluation in relation to the Searching (individual 
halfway marks=+I-5, overall halfway mark=+/-65) 

The total score of 91 out of a possible 130 maximum score indicates that overall 

participants were more than satisfied with this proposed aspect of the theoretical model 

concerned with searching and retrieving on-line completed / current design research 

work as demonstrated in the prototype. In relation to the overall efficiency and 

effectiveness, the scores of 8 and 6 respectively out of a possible 10 maximum score 

also indicate that participants were more than satisfied with the efficiency and the 

effectiveness of the searching and retrieving aspect. This is also demonstrated by the 
individual scores where participants responses indicated their satisfaction in relation to 

the availability, relevance, quality, convenience, clarity, completeness and detail. In 

conclusion, these results indicate that overall participants found the searching aspect of 
the proposed theoretical model as demonstrated in this prototype a satisfactory, efficient 

and effective means of communication. 

6.5.1.2.2 Participants' Response in Relation to the Contribution Task 

Table 6.41 shows the results relating to the aspect of the proposed theoretical 
communication and information model concerning the on-line contribution of 
completed / current design research work as demonstrated by the prototype. In 

particular, it demonstrates the degree of satisfaction or dissatisfaction as well as the 
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overall efficiency and effectiveness relating to the contribution aspect. These results are 
from question 3: 

Q3. The Contribution Aspect: 

Speed of contributing 
Speed of making work available 
Speed of communicating work 
Ease of contributing 
Ease of making work available 
Ease of communicating work 

Availability of options to represent: 
Scope of contributors 
Range of media 
Amount of work 
Completeness 
Detail 

Accuracy of options to represent: 
Scope of contributors 
Range of media 
Amount of work 
Completeness 
Detail 

Relevance of options to represent: 
Scope of contributors 
Range of media 
Amount of work 
Completeness 
Detail 

Numerical Assigned Values Score 
very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 -1 0 12 

--- -5 10 

--- -5 10 

--- 14 9 
--- -5 10 

--- 14 9 

--- 14 9 

--- 23 8 

--- 23 8 

--1 13 7 

--- 23 8 

--- 23 8 

--- 23 8 

--- 23 8 
--- 32 7 
--- 23 8 

--- 23 8 

--- 32 7 
--1 22 6 

--1 22 6 
--- 32 7 

--- 32 7 

Convenience of contributing -- --5 10 
Convenience of making work available -- --5 10 
Convenience of communicating work -- -14 10 

Overall Efficiency (see figure 6.9) -- -23 9 
Overall Effectiveness (see figure 6.9) -- -41 7 

Total Score 214 

table 6.41: Expert based Summative Evaluation in relation to the Contributing 

(individual halfway marks=+/-5, overall halfway mark=+/-130) 

The total score of 214 out of a possible 260 maximum score indicates that overall 

participants were more than satisfied with this proposed aspect of the theoretical model 

concerned with contributing on-line completed / current design research work as 
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demonstrated by the prototype. In relation to the overall efficiency and effectiveness, 
the scores of 9 and 7 respectively out of a possible 10 maximum score also indicate that 

participants were more than satisfied with the efficiency and the effectiveness of the 

contribution task. This is further demonstrated by the individual scores where 

participants responses indicated their satisfaction with the speed, ease and convenience 

of contributing, making work available and communicating work, as well as, their 

satisfaction in relation to the availability, relevance, and accuracy of options to represent 

the scope of contributors, range of media, amount of work, completeness and detail. In 

conclusion, these results indicate that overall participants found the contribution aspect 

of the proposed theoretical model as demonstrated in this prototype a satisfactory, 

efficient and effective means of communication. 

6.5.1.2.3 Participants' Response in Relation to the Subscription to Updates 

Table 6.42 shows the results relating to the aspect of the proposed theoretical 

communication and information model concerning the communication of what 

subsequent research is available. In particular, it demonstrates the degree of satisfaction 

or dissatisfaction as well as the overall efficiency and effectiveness relating to this 

aspect. These results are from question 4: 

Q4. The Subscription to Updates Aspect: Numerical Assigned Values Score 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 -1 0 1 2 
Awareness about subsequent research --- 1 4 9 
Availability subsequent research --- 1 4 9 

Speed of informing about subsequent research --- - 5 10 
Accuracy of informing about subsequent research --- 2 3 8 
Relevance of informing about subsequent research --- 4 1 6 
Quality of informing about subsequent research --- 3 2 7 
Convenience of informing about subsequent research --- - 5 10 
Provision of latest updates in the field of interest --- - 5 10 
Prevention of duplication of research --- 3 2 7 
Saving repeated efforts in relation to a search --- 2 3 8 

Overall Efficiency (see figure 6.9) --- 1 4 9 
Overall Effectiveness (see figure 6.9) --- 2 3 8 

Total Score 101 

table 6.42: Expert based Summative Evaluation in relation to the Subscribing to 
Updates (individual halfway marks=+/-5, overall halfway mark=+/-60) 
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The total score of 101 out of a possible 120 maximum score indicates that overall 
participants were more than satisfied with this proposed aspect of the theoretical model 
concerned with subscribing on-line to updates of completed / current design research 
work as demonstrated in the prototype. In relation to the overall efficiency and 
effectiveness, the scores of 9 and 8 respectively out of a possible 10 maximum score 
indicate that participants were more than satisfied with the efficiency and effectiveness 
of the task of communicating what research has been done subsequently (see figure 
6.9). This is also demonstrated by the individual scores where participants responses 
indicated their satisfaction in relation to the availability and level of awareness of 
subsequent research. In addition to this, they indicated their satisfaction with the speed, 
accuracy, relevance, quality and convenience of communicating subsequent research. 
Participants also indicated their satisfaction in relation to the effects of this aspect in 

preventing research duplication and saving repeated search efforts. In conclusion, these 

results indicate that overall participants found the subscription to updates aspect of the 

proposed theoretical model as demonstrated in this prototype satisfactory, efficient and 
effective means of communication. 

6.5.1.2.4 Participants' Response in Relation to the Communication with Each Other 

Table 6.43 shows the results relating to the aspect of the proposed theoretical 

communication and information model concerned with the two-way world-wide 
communication ability allowing action, interaction and I or reaction between design 

researchers regarding design research work. In particular, it demonstrates the degree of 

satisfaction or dissatisfaction as well as the overall efficiency and effectiveness relating 
to this aspect. These results are from question 5: 

Q5. The Communicating with Each Other Aspect: Numerical Assigned Values Score 

Speed of Communication 
Ease of Communication 
Availability of communication 
Accuracy of communication 
Relevance of communication 
Quality of communication 
Convenience of communication 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
-2 -1 012 

---14 
---23 
---23 
---23 
---32 
---41 
---23 

Encouragement of: 
Dialogue between design researchers 
Criticism of design research work ---1 

5 
4 

9 
8 
8 
8 
7 
6 
8 

10 
9 
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Overall Efficiency (see figure 6.9) 
Overall Effectiveness (see figure 6.9) 

Total Score 

---149 
---23S 

90 

table 6.43: Expert based Summative Evaluation in relation to the Communicating with 
Each Other (individual halfway marks=+/-5, overall halfway mark=+/-55) 

The total score of 90 out of a possible 110 maximum score indicates that overall 
participants were more than satisfied with this proposed aspect of the theoretical model 
concerning world-wide on-line communication with each other based on completed / 

current design research work as demonstrated in the prototype. In relation to the overall 
efficiency and effectiveness, the scores of 9 and 8 respectively out of a possible 10 

maximum score also indicate that participants were very satisfied with the efficiency 
and the effectiveness of this aspect allowing communication with each other (see figure 
6.9). This is also demonstrated by the individual scores where participants' responses 
indicated their satisfaction in relation to the speed, ease, accuracy, relevance, quality 
and convenience of communicating with one other in this way. In conclusion, these 

results indicate that overall, the participants found that this communication aspect of the 

proposed theoretical model as demonstrated by this prototype to be a satisfactory, 
efficient and effective means of communication. 

6.5.1.2.5 Participants' Response in Relation to the Assessment of Design Research Work 

Table 6.44 shows the results relating to the aspect of the proposed theoretical 

communication and information model concerning the assessment of completed design 

research work. In particular, it demonstrates the degree of satisfaction or dissatisfaction 

as well as the overall efficiency and effectiveness related to this aspect. These results are 
from question 6: 

Q6. The Assessing Aspect: Numerical Assigned Values Score 
very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 
Speed of assessing design research work - 
Speed in which refereed work is available - 
Speed in which refereed work is communicated - 
Accuracy of what is subsequently communicated - 
Relevance of what is subsequently communicated - 
Quality of what is subsequently communicated - 
Convenience of what is subsequently communicated - 
Clarity of what is subsequently communicated - 

-1 0 1 2 

- - 3 2 7 
- - 2 3 8 

- - 2 3 8 
- 2 2 1 4 

- 2 2 1 4 

- 3 1 1 3 
- 2 1 2 5 

- 1 2 2 6 

page 257 



Chapter 6: Evaluation Studies 

Validity of what is subsequently communicated -- 22 1 4 
Reliability of what is subsequently communicated -- 13 1 5 
Confidence in what is subsequently communicated -- 13 1 5 

Overall Efficiency (see figure 6.9) -- -2 3 8 
Overall Effectiveness (see figure 6.9) - --3 2 7 

Total Score 74 

table 6.44: Expert based Summative Evaluation in relation to the Assessing (individual 
halfway marks=+/-5, overall halfway mark=+/-65) 

The total score of 74 out of a possible 130 maximum score indicated that the 

participants were more than satisfied with this proposed aspect of the theoretical model 

concerning on-line assessment of completed / current design research work as 
demonstrated in the prototype. In relation to the overall efficiency and effectiveness, the 

scores of 8 and 7 respectively out of a possible 10 maximum score also indicated that 

participants were more than satisfied (see figure 6.9). This is also demonstrated by the 
individual scores where the participants responses indicated their satisfaction with the 

speed of assessment and the time in which refereed work could be made available and 

communicated. In addition to this, participants were more than satisfied with the 

convenience, clarity, confidence and reliability of what is subsequently communicated. 
Participants were slightly less satisfied with the accuracy, relevance, quality and validity 

of what is subsequently communicated. In conclusion however, these results indicate 

that overall participants found the assessment aspect of the proposed theoretical model 

as demonstrated in this prototype a satisfactory, efficient and effective means of 

communication. 

6.5.1.2.6 Participants' Response in Relation to the Overall Efficiency and Effectiveness 

of the Proposed Theoretical Model 

Table 6.45 shows the results concerned with the proposed theoretical model, taken as a 

whole, as demonstrated by this prototype and whether it represents an improvement in 

communicating design research work. It also demonstrates improvements in efficiency 
and effectiveness in terms of the availability, accuracy, relevance, quality, convenience 
and speed of communicating completed research, what research is ongoing, 
communicating subsequent results and in communication regarding design research 
work that is available. These results are from question 7: 
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Q7. The Overall Efficiency and Effectiveness 
of the Proposed Theoretical Model 
taken as a Whole: Numerical Assigned Values Score 

much worse worse neither better much better 

-2 -1 012 
Availability of: 

what research has been done - -1 - 4 8 
what research is currently going on - -1 - 4 8 

what research is done subsequently - -- - 5 10 
communication with each other - -- 1 4 9 

Accuracy of. 
what research has been done - -- 4 1 6 
what research is currently going on - -- 2 3 8 

what research is done subsequently - -- 1 4 9 
communication with each other - -- 2 3 8 

Relevance of: 
what research has been done - -1 3 1 5 

what research is currently going on - -1 3 1 5 
what research is done subsequently - -- 3 2 7 
communication with each other - -- 2 3 8 

Quality (in terms of clarity, validity, reliability and confidence in the source) of. 
what research has been done - -2 1 2 5 

what research is currently going on - -1 2 2 6 

what research is done subsequently - -1 1 3 7 
communication with each other - -1 - 4 8 

Convenience of. 
communicating what research has been done - -- - 5 10 
communicating what research is currently going on - -- 1 4 9 

communicating what research is done subsequently - -- - 5 10 
communication with each other - -- 1 4 9 

Speed of. 
communicating what research has been done - -- 2 3 8 
communicating what research is currently going on - -- 2 3 8 

communicating what research is done subsequently - -- 1 4 9 

communication with each other - -1 - 4 8 

Overall Efficiency (see figure 6.9) - -- 2 3 8 
Overall Effectiveness (see figure 6.9) - -- 2 3 8 

Total Score 204 

table 6.45: Expert based Summative Evaluation in relation to the Overall Efficiency and 
Effectiveness of the Proposed Theoretical Model Taken as a Whole (individual halfway 

marks=+/-5, overall halfway mark=+/-130) 

The total score of 204 out of a possible 260 maximum score indicates that overall 
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participants found the proposed theoretical model taken as a whole, and demonstrated 
by the prototype, an improvement in communicating design research work. For the 

overall efficiency and effectiveness, the scores of 8 and 8 respectively out of a possible 
10 maximum score indicate that participants found an improvement in efficiency 
(speed) and in the effectiveness (availability, accuracy, relevance, quality and 

convenience) in communicating with one other as well as the communication of 

completed research, what research is currently ongoing and the communication of 

subsequent research (see figure 6.9). This is also demonstrated by the individual scores 

as seen on table 6.45, where participants responses indicated that all the criteria as seen 
in figure 6.9 were improved. 

In conclusion, these results indicate that overall participants found that the proposed 
theoretical model taken as a whole as demonstrated by this prototype satisfactory, 

efficient and effective as well as an improved means of communicating design research 
work. The next section will present all the comments made by participants during the 

primary evaluation exercise. 

6.5.1.2.7 Participants' Comments 

In relation to the searching aspect of the proposed theoretical model, the following 

comments were made: 
"3 out of 5 participants said that this is a prototype with a limited number of records 

and therefore, the criterion of finding what has been done and what is currently going 

on is hypothetical or not answerable as this is dependant on the number of 

contributions. In addition, one of the participants said that accuracy, relevance and 

overall effectiveness is dependant on how design researchers represent design research 

work in keywords. 

In relation to the contribution aspect of the proposed theoretical model, the following 

comments were made: 
" one participant said that this is very promising, with rugged thinking and well 
deployed within a prototype. This aspect could make a valuable contribution to design 

research as it is known. 

In relation to the subscription to updates aspect of the proposed theoretical model, the 
following comments were made: 

" one participant said that this is a good tool that will be helpful to many design 
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researchers. Another participant said that availability and awareness about subsequent 
research is also dependant contribution. The same participant said that accuracy of 
informing about subsequent research is dependant on keywords. 

In relation to the communication with each other aspect of the proposed theoretical 

model, the following comments were made: 
" one participant said that this is a good tool for the purpose and the culture of design 

research. 

In relation to the assessing aspect of the proposed theoretical model, the following 

comments were made: 
" one participant said that this is a helpful tool. 

Finally, in relation to the proposed theoretical model taken as a whole as demonstrated 
in the prototype, the following comments were made: 

" one participant said that the aspects concerning communication are served well. 
However, the aspects of relevance, accuracy and quality are served less well, since 
volume of data is lacking to make judgments. 

" one participant said that the proposed model includes a great concept if it is taken as a 

way to facilitate a learning and authoring culture. The same participant added that 

richer material, suited to the user base may permit additional (perhaps semantic) 

tools that would add value to this fine proof of the concept. 
" one participant said that in the field of design it has been very difficult to find out 
about past or current research as traditional searches do not work. This proposed 
model would greatly improve the situation of communication between design 

researcher world wide. 
" one participant said that the overall efficiency, effectiveness, availability, accuracy of 

what research has been done, currently going on, is done subsequently and 
communication with each other is dependant on contribution. In addition to this, the 

same participant added that the relevance of what research has been done, what 

research is currently going on, what research is done subsequently and communication 

with each other is also dependant on keywords. Finally, this participant said that this 

theoretical model as a whole represents an extremely valuable contribution to the 
dissemination of design research, provided that enough contributors participate. 

6.5.1.2.8 Final Conclusions in Relation to the Validity of the Proposed Theoretical Model 

The major conclusions that can be drawn in relation to the primary evaluation exercise 
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are summarised as follows: 

- results as seen in tables 6.40 to 6.44 indicated that participants found that all 
the individual aspects of the proposed theoretical model as demonstrated in the 

prototype represented a satisfactory, efficient and effective means of 
communicating design research work. 

- results as seen in table 6.45 indicated that participants found that the proposed 
theoretical model taken as a whole as demonstrated by the prototype represents 
an improved, efficient and effective means of communicating design research 
work. 

- finally, comments made by the participants indicated the proposed theoretical 

model represents an improvement in the communication of design research 
work. In relation to the comments concerned the dependency of participating 
contributions, it is argued that this was explained and described in sections 
4.2.2 to 4.2.7 (where the SSM's analyses two, three and the formulation of the 

conceptual model was described, pp. 87 - 95 of this thesis). In relation to the 
limited number of records in the prototype, it is suggested that additional 
testing with more records could take place and this will be described in the 

sections on criticism, further research and recommendations in the next chapter 
(7.4 and 7.5). In relation to the keywords dependency, another research study 

will be suggested in the section on further research and recommendations (7.5) 

as this issue addresses the formulation of a common based terminology for the 

representation of design research work. 

In conclusion, the results (as described throughout in the 6.5 section) concerning the 

primary evaluation exercise indicate that in general expert participants found the 
individual aspects of and the proposed theoretical model taken as a whole as 
demonstrated by the prototype represent an improvement in terms of efficiency and 
effectiveness relating to the communication of design research work. Therefore the 

proposed theoretical communication and information model as seen on page 128 of this 

thesis is validated through the criteria as seen in figures 4.6 and 6.9. 

6.6 Summary 

This Chapter described stage 5 of the five step methodology by employing evaluation 
exercises in relation to the validation of the proposed theoretical model. It provided: 
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"a description of the process in which an experimental real world working prototype as 
a manifestation of the theoretical model was implemented 

" the methods of formative and summative evaluation which were used to test this 

prototype and evaluate the validity of the theoretical model through the prototype 

The formative approach as a secondary evaluation exercise of the prototype concerning 
the refinement of the prototype tested its efficacy, as well as, its functionality and 
usability in terms of its efficient operational order and included: 

" one-to-one evaluation review with five experts in content, design and technical matters 
" user group based evaluation with fifteen participants as end - users to assess the 

efficient working order of the prototype 
" check list features to ensure that the prototype is a manifestation of the theoretical model 
and unique compared to other similar systems currently used by design researchers 

Finally, the summative approach as a primary evaluation exercise involved: 

" one-to-one authorative evaluation review with five participants, experts in design 

research issues employed to assess the validity of the theoretical model in terms of its 

effectiveness and efficiency 

The secondary evaluation exercises indicated that the prototype was a manifestation of 
the proposed theoretical model, unique among the communication and information 

systems currently used by design researchers and that the prototype had no major 

usability or functionality problems. The secondary evaluation exercises proved the 

efficacy (efficient operational order) of the prototype and as a result, this prototype was 

considered as an appropriate vehicle for validating the proposed theoretical model in 

terms of its efficiency and effectiveness. Finally, the primary evaluation exercises 
validated the proposed theoretical model representing an improvement in the 

communication of design research work. 

The next Chapter presents the conclusion to this thesis by summarising the main 

achievements of the undertaken research. It also provides a critical evaluation of the 

research undertaken, as well as, recommending areas for further research and 
development. 
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Chapter 7: Conclusion 

7.1 Introduction 

Chapter 7 examines the current situation in relation to the aim of this research. It also 
presents the conclusion of this thesis by summarising the main achievements of the 

undertaken research. Finally, it provides a critical evaluation of the research employed, 
as well as, recommending ways to extend the findings by further research and 
development. 

7.2 Current Situation in the Field in Relation to Communicating Design Research 
Current findings indicate there no have been major changes in the field in relation to 

communicating design research results between design researchers. Although there is 

an encouraging and continued debate on improvements to the ARIAD database system, 
there is no intention to provide communication linkages similar to those proposed in the 
theoretical communication and information model of this research. 

In particular, the on-line WWW ARIAD system is still based on its 1996 CD-ROM 

version. Although the editor of the ARIAD announced (Brian Allison, Ist of June, 
2000, Design Research Mailbase system) improvements to the WWW version by 

enabling design researchers to contribute on-line descriptions of design research work 

and relevant images, and examiners to contribute their details on-line these do still not 
exist at the present time. 

Even if these proposed on-lines facilities were implemented for the ARIAD system it 

would still not represent a complete manifestation of the proposed model of this PhD 

research. This is because firstly, ARIAD clearly does not provide the facilities for 

design researchers to qualify on-line as examiners, to assess on-line submitted design 

research work (including descriptions of the design research itself, as well as audio- 
visual materials supporting design research work such as images, movies, sounds, 
virtual reality sets and videos). Secondly, ARIAD clearly does not provide the facility 

to search for audio-visual material, completed or current, published or unpublished 
research works or the facility to subscribe to updates in relation to subsequent research 
work that has been done or is currently being undertaken. Therefore though the 

proposed changes would represent an improvement to ARIAD it would still not 
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represent the degree of overall improvement to the communication of design research 
indicated by nereid and its underlying theoretical model developed through SSM. 

7.3 Achievements 

The main achievement of this research concerned the proposal and validation of a soft 

systems based theoretical communication and information model which provides a 

more effective and efficient means for design researchers to communicate their design 

research work. This therefore has met the original aim of this research that was to 
improve communication between design researchers based on a soft systems theoretical 

model that would enable more efficient and effective communication of design research 

results between design researchers. The following section will provide a more detailed 

explanation of this achievement. 

7.3.1 Proposing an Improved Theoretical Model for the Communication of Design Research 

The literature review presented in Chapter 2 highlighted a number of relevant issues, 

which identified the need for the research to be undertaken. In particular, Allison (1991) 

and Cooper (1995, p. 17) for different reasons argued that design research lacked 

evidence in terms of communicating design research results. Further, the increased 

funding that has come into the Art and Design sector for research, in many cases for the 
first time, and the wider range of the design research key areas involved in the most 

recent RAE compared to the previous RAE have all led to a growth in the number of 

researchers as well as to the volume of design research output. This in turn has added to 

the complexity and need to communicate design research work more efficiently and 

effectively. The need for the availability and accessibility of design research results has 

also been emphasised by Parnas and Clements (1986), Korvenmaa and James (1993, p. 
23), Agnew (1993), Press (1995, p. 38), Bessis and Robertson (1995), Newbury (1996) 

and RAE (1999). Friedman (1997) based on Vakkari (1996) stated the need for the 
development of a rich theoretical framework as a basis for communication within the 
design research community. The literature review also identified a number of tangible 
disadvantages concerning current systems used for communicating design research 

results. Finally, the failure of information systems development methodologies to 
deliver what is required (Lucas, 1975, Galliers, 1987 and Mingers, 1995, p. 19), the 

novelty of the current communication and information technologies (Committee of 
Scottish Universities Principals, 1992) and the incremental changes in the way people 
seek, acquire and use information caused by electronic information systems 

page 265 



Chaptcr 7: Conclusion 

(Marchionini, 1995, p. 4) demonstrated the need for further research on information and 
communication models and systems that facilitate the communication of design 

research information. Based on these principles, research objectives were identified and 

presented in Chapter 2: 

" to review what already exists in terms of communication and information systems 
used for communicating design research 

" to determine the information needs and requirements of potential users 

" to develop a theoretical communication and information model concerning how 
design research results can be more effectively and efficiently communicated between 
design researchers 

" to review Human Computer Interaction considerations in order to help produce a 
real world specification framework and a prototype in relation to the theoretical 

model 
" to evaluate the validity of the theoretical communication and information model 
through this prototype in terms of its effectiveness and efficiency 

Within these research objectives, the following paragraphs describe the five step 

methodology employed in order to formulate the proposed theoretical model: 

stage 1 To review the background area of Information Systems Development 
Methodologies (ISDMs), including Soft Systems Methodology (SSM) in order 
to identify methodological approaches potentially applicable to support the 

achievement of the aim of this research study 

stage 2 To explore and understand the nature of the problem by using SSM, i. e.. to 
draw a rich picture, examine the interventions, the cultural and political aspects 

of the problem situation, identify relevant conceptual systems and describe a 
root definition in relation to communicating design research results, as well as, 
the identification and formulation of a conceptual model. 
The need for a questionnaire as the primary research tool suitable for further 

understanding within the area of the investigation is identified 

stage 3 To acquire respondents input through the questionnaire which will be used to 

establish how design research knowledge is currently communicated, as well as 
to identify what methods, systems and networks for communication are 
currently employed or needed. These results along with literature review will 
be used to make a comparison of the conceptual model identified in stage 2 

against the perceived real world and to suggest feasible changes in the form of 
a new rich picture and a refined version of a root definition. These findings 

along with the literature review and the conceptual model are used to propose 

page 266 



Chapter 7: Conclusion 

a new theoretical communication and information model concerned with how 
design research results can be more effectively efficiently communicated 
between its peers 

stage 4 To further analyse the questionnaire along with stages 2 and 3 findings and 
Human Computer Interaction (HCI) literature based considerations in order 
to produce a specification framework. Structured interviews will be performed 
to evaluate the initial specification framework prior to the formulation of the 

prototype which will stand as the manifestation of the proposed theoretical 

communication and information model which will be tested in stage 5 to 
determine the model's validity 

stage 5 To perform evaluation studies employing Formative and Summative exercises 
in order to test the working prototype, and thereby, the validity of the proposed 
theoretical communication and information model in terms of its effectiveness 
and efficiency 

This five step methodology employed is illustrated in the fig. 7.1 on the next page. 
Based on this research framework, Soft Systems Methodology (SSM) was employed in 

order to formulate and validate (based on the criteria as seen in fig. 6.9) the proposed 
theoretical model. There was no question as to whether SSM was the best approach to 

tackle the problem as only the employment of both soft and hard thinking at the same 
time could provide the answer, it can be argued and that ultimately, the SSM approach 

produced a theoretical model that proposed improvements to communication between 

design researchers regarding their works. The proposed theoretical model which was 
formulated and subsequently validated is as follows: 

" An on-line WWW based communication and information system owned, managed 

and operated by design researchers in which, they should be able to act, react and / or 
interact, and communicate with each other their completed / current design research 
results with speed. In particular, a system in which design researchers should be able to 

contribute on-line, and to assess on-line completed / current design research results. 
The system should hold these assessed works, in order for others to express and 

perform on-line an enquiry in relation to them (assessed works) by using an on-line 
keyword(s) search system (for retrieving part or the whole of research work itself in 

either a textual or audio-visual form or both) and allow on-line delivery and updates. 
Based on these principles, the system should further allow design researchers to 

communicate on-line with each other in order to act, react and / or interact on-line to 

provide criticism and feedback on completed / current design research results 
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7.4 Towards a Self Critical Appraisal 

This research could have been more complete if the following three issues had more 
extensively examined: 

" The SSM's epistemology (pp 70 and 72), highlights three major criteria by 

which the performance of a proposed model as a whole is judged, and these include: 

efficacy, efficiency and effectiveness and this research employed evaluation exercises 
(sections 6.4 and 6.5) relevant to these criteria. Checkland and Scholes (2000, pp 39,42 

and 288) state that "these criteria cover the basic idea of the model's transformation (T)" 
however, "current considerations add the criteria of Ethicacy and Elegance". Therefore, 
further considerations relevant to these additional criteria could supplement the 

evaluation exercises. However, judging the elegance of the proposed system in the real 
world would have involved evaluation of the prototype itself in relation to its aesthetics 
and as this was not the primary aim of this research, it is argued that exclusion of the 

elegance criteria does not weaken the validity of the proposed model. In addition to this, 

evaluation exercises regarding ethicacy would not be feasible in this study, as they 

would involve the effects over a long period of time of a real world system based on the 

theoretical model in the design research community and its members. 

" The second limitation concerned the aspect of assessing design research work 

as this was not implemented in the real world experimental prototype. As was explained 
in sections 6.4.1.2 and 6.5 in order to assess the validity of this aspect of the theoretical 

model it would require referees to be available, to affirm their willingness to be 

available for assessment of submitted completed / current design research results and 

actually to perform assessment during the primary evaluation. As this was not 

considered feasible the author decided that in order to perform the primary evaluation 
the final prototype would have to simulate this aspect of the theoretical model. 

" The third limitation concerned a technical problem discovered during the 
course of the evaluation process that led to some restrictions. The precise problem was 

a network configuration problem. In order for the prototype server to function properly 
it was necessary to enable both the 80 port (the default port for simple web pages) and 
the 591 port (a port for on-line databases). The 591 port is some times disabled in 

educational institutions for security reasons, but this restriction was lifted for this 

evaluation on the De Montfort University system. However some universities were not 
willing to enable this port at that time, though others maintain it in an enabled state as a 
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matter of course. This restriction inhibited the operation of the prototype and therefore 
the evaluation was restricted to those participants who were able to access their 591 

port. In addition to this the exact identification of the problem was problematic and it 

took considerable time to establish the root cause. This led to an extension of the time 

over which the evaluation exercise took place, and made some cancellations 

unavoidable. 

7.5 Further Research and Recommendations 

Regarding extensions to this research, it is argued that complementary research first 

regarding the individual aspects of the theoretical model could take place, and second 
the refined aspects of the model taken as a whole could improve understanding of the 

situation. Therefore a refined SSM approach based on the proposed theoretical 

communication and information model could further improve the efficiency and the 

effectiveness of the communication between design researchers based on their design 

research work. 

Further research could take place in relation to the aspect of the theoretical model 

concerned with assessing design research work. In particular, it is suggested that an 

evaluation study based on a real word working prototype concerned the assessment of 
design research work could advance understanding and make the proposed model more 

complete. 

In addition to this, research could also take place regarding the formulation of a 

theoretical framework concerned with the representation of design research work based 

on a common terminology. This would develop on understanding of how design 

research work can be better classified for more efficient and effective communication of 
design research based on the proposed theoretical model. 

Another evaluation exercise concerning usability and functionality issues could also be 

employed for a longer period of time within the real world and therefore with a larger 

number of participants as the end-users of the real word system. Such evaluation 

exercises could contribute considerably to further refinements and improvements to the 

effectiveness and efficiency that the underlying proposed theoretical model could 

provide to the real world situation. In addition to this, such an approach could also 

contribute to the identification of the effects (intervention) caused by the proposed 
theoretical model. 
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Finally, the author hopes that the development of this theoretical model and initial 

prototype will form the basis for a new real-world communication and information 

system for design researchers. The next section will provide some details of how such a 
system, as a manifestation of the validated theoretical model could be embedded in the 

real world. Initial discussion of this has already taken place outside the scope of this 
thesis, with potentially interested collaborators both within De Montfort University and 

relevant external agencies such as the DRS, ARIAD, NSEAD and VADS. 

7.6 Embedding the Proposed System in the Real World 

Firstly it is important that the design research community is made aware of the 

existence of any new real world system based on this theoretical model. Such a system 
would need to be continuously adapted to meet the changing needs of the community. 
There are various ways in which the system could be promoted, as well as respond to 
those needs. 

One way of promoting the system would be to encourage its introduction and/or 
demonstration in the teaching of design research methodology to show its usefulness 
and the benefits of a professional attitude to the sharing of work in general. This may 
nurture, introduce and demonstrate both the system and these values. This development 

could be aided by enlisting the support of bodies such as the RAE, CSD, CHEAD, 

DRS, and EAD and other relevant bodies. Additionally, support could be enlisted at 

relevant conferences, meetings and seminars. It should be made clear that the system is 

potentially international, and therefore these actions need not be limited to the UK but 

also include the rest of the world. 

As well as the system's in-built reporting and feedback mechanisms the environment in 

which it will be used should also help provide continuous feedback for creating, 

sustaining, maintaining, refining and adapting the system to the ever-changing needs of 
the user community. This will ensure that the system will continue to be relevant and 

useful. To further future-proof the system, it is argued that more studies need to take 

place as was stated in the section on further recommendations (see section 7.5). These 

should include consideration of the theoretical model itself as well as the real world 
system, particularly in terms of possible technological advances that will further 

enhance the efficiency and effectiveness of design research communication. It should 
also include changes to what may constitute design research in the future. Channels for 

additional technological advances could therefore be provided that match the way 
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advances could include real time and/or media streaming instead of video, 
videoconferencing instead of e-mail, new three-dimensional interactive and/or virtual 
environments and communication through wireless and satellites systems such as 
compatible WAP mobile phones and/or any other device that has not yet been conceived 
or developed. 

In order to ensure that the system always reflects the ongoing future design research 
needs and their changing context, it is argued that the system should be owned by the 
design researchers themselves and all those involved in using it. However the need for 

an administrator and an editorial board in the real world seems to be necessary. 
Therefore it is proposed that the system could be administered through a liaison of 
national and international universities, design and educational organisations. This may 
ensure the smooth running of the system and its future proofing in a changing 
environment. This management body could also undertake responsibility for 
investigating the changing context of what constitutes design research and take 

responsibility for adapting the system according to need. 

Some of the immediate needs identified are stated in the section on further research. 
Additional needs include the implementation of a help facility in the form of a 
dictionary or thesaurus of synonymous terms (see section 7.5). For example end users 

could represent or formulate their work or inquiry using their own keywords according 
to their own understanding. However, as there is as yet no common understanding of 
terminology, an artificial intelligent agent in the form of a tailored script in the system 

could suggest other relevant keywords, which end users could assign and include in the 
formulation of their work or inquiry. This may improve the match facility as well as 

prepare the groundwork for a common terminology within design research disciplines. 

It is also apparent that research communicated through the system's channels could 
include confidential work, such as research sponsored by government, industry and 

commercial sectors. In those cases where it is considered appropriate by the parties 
involved, end users could be given access to research abstracts. Furthermore, full 
information about confidential research could be made available subject to the charging 
of fees with the agreement of the owners of the information. 

There are various ways in which the system could be funded within the design research 
environment. For instance, interested parties (universities and colleges, research bodies 
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and other organisations or institutions) around the world could subscribe to the system 

on an annual basis as is often done with journals. Subscribers would be given a personal 

password related to their identity (staff or student identity) in order to access the system 

and its services. It is proposed that the income gained could be used for the system's 

maintenance, administration and promotion. 

Finally, the transferability of the proposed theoretical should be emphasised. Although 

this model has been formulated for improving the effectiveness and efficiency of 

communication within the design research community the model is a generic theoretical 

communication model which could equally be applied or adapted to other disciplines 

such as, science, medicine, computing, politics, business, humanities, engineering and 

architecture. 

On this basis, application of this generic theoretical model to other disciplines could 

result in related communication systems for a variety of subjects linked together. This 

in turn could result in a new universal interrelated, interdisciplinary, multidisciplinary 

and interlinked research network. 

7.7 Summary 

The findings from this research indicate the proposed theoretical model represents an 
improvement in the effectiveness and efficiency in the way design research results can 
be communicated between design researchers, and therefore, the proposed theoretical 

communication and information model could be used as a basis to improve the 

communication of design research results and to improve communication between 

design researchers. Although the current research work has certain limitations as 

mentioned earlier, Shneiderman (1992, p. 54) point out that a theory or a model by its 

definition "is an abstraction of reality, and therefore must be incomplete" in which, 

what constitutes a good theory is "its understandability, as well as, its ability to produce 

similar conclusions for all who use it, and help to solve specific practical problems". 
Based on these principles, the current research hopes to be understandable and be the 

cause for further research in the area, thus, its value lies with others to either accept, 

modify or contradict it, and therefore, in its own right this thesis hopes to have 

contributed to knowledge growth. 
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Appendix 1: Primary Research Tool Instruments and Data 

Primary Research Tool 

This Appendix consists of the instruments used in the questionnaire, the accompanying 
letters and the list of participated bodies and organisations. It also documents the 
questionnaire's responses and the basic statistical description of the data. The following 

people and organisations provided the addresses of possible subjects: 

Dr Robert Jerrard (in relation to Design Research Society) 

University of Central England in Birmingham, Corporation street, Birmingham, B4 7DX 
Mr Brian Lymbery (in relation to Charted Society of Designers) 
Chatered Society of Designers, 32 - 38 Saffron Hill, London, EC1N 8FH 
Prof Brian Allison (in relation to ARIAD), De Montfort University, Leicester 

The following present the letters and the questionnaire itself sent on the subjects: 

Dear Sir/Madam, 
Research communication within the design discipline. 

In recent years it has become increasingly evident that there are problems in the ways information is 

communicated within the design discipline. These problems have been exacerbated by the development 

of the new technologies. A survey is being conducted to help identify the nature of the problem and to 
look forward to their resolution. 

The main questions being addressed to designers are: 
What does research in design mean to you? 
What do you want from information resources about design? 

What communication system(s) keep you informed of current design trends and improvements? 

I sincerely hope that you will participate in this survey by addressing these questions from your own 
professional experience. This survey is part of a PhD research project entitled: 
"The development of a methodology and system for representing academic design research with 
particular reference to Information Technology based representation and communication". 
The project is being supervised by Nick Higgett, Brian Allison and Ray Holland. The survey is been 

assisted by the Chartered Society of Designers (CSD), to whom the outcomes will be reported. 

The following questionnaire is quite long but I hope you will be able to make time to complete it. I 

appreciate the pressures on your time but would be grateful if you could return the questionnaire to me as 
soon as possible. If you want more information about this project or wish to be kept informed of the 
results do not hesitate to contact me. I look forward to hearing from you. Thank you for your help. 

Yours sincerely, 

Nikolaos Bessis, PhD Design Research 
Tel.: 0116 2551551 ext: 8575, 

e-mail: nbessis@dmu. ac. uk 
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Personal rProfessional Details 

Title: Prof ofQ Dr 02 11 Mr o30 Mrs 040 Ma 050 Miss of[] 

Sex: M of QF 0211 

Surname: .................... ....... ....... ..... ........ ......... _..................... First Name: ... ...................... _........ .................... _ 

1.1 Please Indicate your age category from one of the following groups: 
Below the age d 28 of[] 

29.34 0211 
36.44 0311 
46.68 of 0 
69+ 060 

1.2 Please Indicate your educational qualification(s): fw... tbk a# ow *A*) 
HND / BTEC 01 0 pod-Dost 05 1: 1 
BAI BSc I BEng 0211 Professional os Q 
MAI MSC I MPhil 03 0 Pradftloner 070 
PhD 040 Other ............... »... . coo 

1.3 Please Indicate your main discipline: 

Design Management of Q 
Fashion J Textiles a? Q 
Interior! Furniture Design o30 
Industrial / Product Design 040 
Graphics/ Multimedia Design o5 Q 
Other design discipline .......... » »........ ». ».... »». ».... ».......... » ............. »an 

Q 
Non design discipline ....... ............... .................................. ........ 07Q 

1.4 Which post best describes your main occupational status? 
Research student of Q Assistant toQ 
Senior researcher 020 Technician 110 
Principal researcher 030 Practitioner 12[3 
Research fellow of Q Designer 13 Q 

Lecturer asQ Consultant 140 
Senior lecturer 08 0 Professional ISO 
Principal lecturer 070 Manager 16C 

Supervisor oeQ other: ...... ». »....... » t7Q 
Programme leader ODE] 

1.5 Please give your Institution's I Body's name: 

1.6 Which best describes your Institution's / Body's occupational status: em.... rant m. r, A, y) 
Education / Training of O 
Research & Development 0211 
Consultancy 0311 
Design Bureau 04 Q 

Production 05 Q 
other. ». ».. ». ». ».......... »» ........ 0e0 

1.7 Please Indicate your membership of the following professional organisations: (P es. kk .r That #A*) 
None of O 

Member Council Officer Follow 
CSD 020 1611 2811 410 

D&DA 030 160 2e0 420 
DBA 040 170 3011 4311 

DIA asQ ieQ v0 440 
DMI 080 1013 320 450 
DRS 070 200 330 4813 
IDDA 0911 2113 3111 470 

FIRA oeQ 2211 3613 480 
NSEAD 1011 230 3013 490 
RSA 1111 24 0 8713 6011 
STD 1213 250 sell 6111 
T1 1313 2013 3p 13 MCI 
Other 

............... 1413 2711 40 11 5313 
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2.1 Please Indicate If you are actively Involved In research and If yes to what extent? pV go QU"&� a I) 
Yee oil] Ful Tyne 030 Pad Tkne 040 
No 020 

2.2 How many years have you been research active? 
One to two year. &0 
Three to five years 020 
Five to ten years 030 
More than ten years 0411 
Other / NA .............................. 06 Q 

2.3 please list any research papers you have presented In the last year. 
Title: Venue / Publication: 

........................................ »...................................................... .................................... ».................................................... ».... 

Computer Technology 

3.1 Does your Institution use computer technology? 
Yes 0i0 No 0211 

3.2 Do you directly use computer technology? (YAbgo to owsom- . 1) 
Yes of O No 020 

3.3 Which of the following computer systems do you work on? rw. »er-xarnwagM 
Windows ax 1651 IBM compatible of 0 

Windows NT 0211 
Apple Mac / Mac OS compatible 0$13 
UNIX 0411 
Other ................ ....... ......... ............ ...... os Q 

3.4 Does your computer have a CD Rom facility? 
Yes oil] No WO 

3.5 How often do you use computer technology? 
lese than five hours per week oil] 
Five to ten hours per week 02 0 
Ten to twenty hours per week 0311 
More than twenty tours per week 040 

3.6 For what purpose(s) do you use computer technology In your work? o%... ". # ow WPM 
Teaching of O 
Research and Development WE] 
Design Practice WE] 
Administration 04 11 

arýer.... __. _. »» _....... _. »ý w......... 050 

3.7 Please rate the following type of applications In terms of your experience: (PWM &*atoww y/ 
Very Experienced Experienced Not very Experienced Nd Experienced 

Word Processing 01 0 140 2711 400 
Page layout o2 0 Is O 2813 410 
Spreadsheets 030 to O 200 42 Q 
Image manipulation of 0 170 so0 uQ 
Multimedia 0S Q to 0 SID 440 
Databases 060 100 320 4S0 

CAD/CAM 070 200 MQ 460 
WWW authoring oe0 210 ME) 470 
WWW browsing o00 220 $50 aQ 
FTP / Gopher to Q 2s0 3013 4013 
Newsgroups it[] 240 $70 Sol] 
E-mal 120 2511 380 of 0 

Mall-base 130 200 390 52 Q 
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3.8 Do you have access to the Internet? (WNogo a*ou"wntt) 
Yes oil] No 02Q 

3.9 Now often do you use the Internet? 
Less than five hours per week 010 
Five to ten hours per week 020 
Ten to twenty hours per week 09 Q 
More than twenty hours per week 0413 
Not at al 05 Q 

3.10 What type of Information do you usually search for on the Internet? (PAM" roe r m. t. 4 
Govemmerdal of[] 
commercial 020 
ScieMtk: 03 Q 
Academic/ Higher education 0411 
Technological 05 Q 

social 000 
Other 

............... «................... «.. _ 070 

3.11 Which of the following Internet tools do you use frequently? rru.. rar. umn. W 
FTP/Gopher 01 0 
www 020 
E-mail 030 
Newsgroups 0411 
ar, er........ _..... »... »............ ... 0511 

3.12 Which of the following WWW search engines do you use most? #%A" ak*. va rwM 
Yahoo oil] 
Lycos 0211 
Altavista 03 Q 

4.1 When you conduct research In design, how often do you search for previous and/or current research relevant to 
your enquiry? 

Always 01 0 
Frequently 020 
Sekiom 030 
Never 040 

4.2 Which of the following Information and communication systems do you use to search for previous 
and/or current research? (r.. s. arksm saAy) 

Printed materials of[] 
Audio-visual materials 0211 
Events 030 
Computer based materials 040 
aner..... _..... _ ............. _.... OS O 

based Non Computer Information and Communication Systems 

6.1 Please rate the following In terms of Importance as contributors to your research activity: 
Very Important important Not very Important 

Literature I Periodicals o10 090 1711 
Conferences 020 to D fell 
Seminars 030 fill 190 
Worlcshope 04 0 120 200 
Exhibitions 050 130 210 
Meetings ceQ 140 2211 
Correspondence contacts 070 fell 230 
Other .... _........ » .................... coQ 1e0 240 

Unknportent 

2S O 

20 13 

270 
290 
29 Q 

3013 
$IQ 
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5.2 Please rate the following In terms of Importance as contributors to your research activity: 
Very Important Important Not very Important Unimportant 

Abstracts / Indexes /Catalogues oil] 16 Q S1 Q 460 
Books 0211 1711 320 470 

Research theses 0311 18 1: 1 320 40 11 
Reports aQ 1011 3411 4913 
Papers/Proceedings 0513 200 3611 6oQ 
Articles / Reviews oe Q 21 Q 360 610 
Newsletters 0713 2213 370 620 
Tapes ooQ 2911 300 6811 
Slides o6Q 2411 30 El 6411 
Microform 100 2513 400 6611 
Ouestionnaires if[] 2613 410 680 

DIred contacts I Interviews 1213 2711 420 570 
Mail 1913 280 4311 6611 
Telephone/Fax 1411 2a El 4I0 6011 
Other 

..................................... 1611 8011 460 so[] 

6.1 Please rate the following In terms of Importance as contributors to your research activity: 
Very Important Important Not very Important Unimportant 

OPACs oil] 100 1913 2811 
Telnet 0211 till 200 200 
CD Rom databases 030 120 210 so 0 

www 040 . 30 220 $tQ 
FTP l Gopher os Q . 40 290 3211 
Newsgroups 060 Is[] 241-: 1 3311 
Email 070 16 0 2S O 34 11 
Mall-base 080 170 200 360 
Other 

.... ........ . »_. ». ».... »..... 0913 Is O 270 WO 

6.2 Please rate the following In terms of Importance as contributors to your research activity: 
Very Important Important Not very Important Unimportant 

Art, Design and Architecture Media Idonnation Gateway (ADAM) of[] 2011 so 0 mQ 
Allison Research Index of Art and Design (ARIAD) 0213 210 4013 Sol] 
Art Bibliographies Modem 030 2211 410 soll 
Art Index 0413 230 420 oil] 
Bath Information and Data Services (BIDS) 05 11 240 430 620 
Bulletin Board for libraries (BUBL) 06 11 25 Q 44 0 6 30 
BLDSC Conference Proceedings 070 260 as Q 840 
British Education Index 080 270 4613 as 0 
British Reports, Translation and Theses 090 280 470 MCI 
The Clothing and Textile Arts Index 10 0 290 48 0 6711 
Current Technology Index ttQ 3013 4913 so 0 

Current Research in Britain 120 31 0 500 all 
Design and Applied Arts Index 130 32 0 510 70 Q 

Educational Research information Centre (ERIC) 140 330 520 n 1l 
Index to Theses (ASLIB) 160 810 52 Q 72 Q 

Multimedia Assets for Industrial Design (MAID) Is[] 3S13 640 730 
Textiles Technology Digest 170 360 b60 740 
Online Public Access Catalogues (OPAC's) is[] $711 sell 75 0 
oüýer. 

_. _... ».. ».... »»........ _». � . ». 190 38 11 670 760 

1 , ý, "ýý 

7.1 Please rate the following references In teens of their usefulness In your computer based search activity. 

Author 
Research Project Title 
Abstract / Summary 
Aims and Objectives / Brief 
&tjsa i asciqine 
Keyword 
Publication type (paper, theses, seminar.... ) 
Resource type & award achieved (education, comerciA- 
Chronological and demographic determination 
Methodology (practical, suvey, case-studies.... ) 
Colaboration / Sponsor Body 
Visual material 

.» ocher .......... ................... ......... 

Very Useful Useful Not very Useful Not Useful 
of[] 110 270 400 

020 1611 2811 410 

030 160 290 420 
040 170 3011 430 

060 180 3111 wQ 
060 190 $213 450 
070 200 330 4.0 
000 210 340 470 

000 2213 350 r80 
too 230 880 IYQ 
110 240 370 500 
120 260 380 510 
130 280 3013 620 
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8.1 Please rate the relevant features of any of the following systems In terms of their strengths and weaknesses. 
Please tick S for stsngth and W weakness: 

System: OPAC's I9In i S1282M Egg 11allbase N orouD s EIE WWW 
Of 42 03 04 05 06 07 08 OR to it 12 13 14 to to 

User Interface SW SW SW SW SW SW SW SW 
17 Functionality 00 00 Q0 00 00 00 00 00 
18 Easy to learn 1111 00 1311 011 1113 00 011 QO 
to Easy to use QO [111 1311 1313 110 DO 1313 DO 
20 Help facility 1111 011 QQ QQ 1111 1313 1313 QQ 
21 Graphical User Interface QQ QQ QQ 1111 QO QQ QQ QQ 
22 Layout 130 00 1111 QQ QQ 1313 1113 QQ 
23 Terminology QQ QQ 00 QQ QQ 1313 QQ 00 
24Speed 130 00 1311 1313 1313 1211 00 00 
25 otr, ýr...... _......... _... 110 011 1313 013 1311 QQ 130 1313 

8.2 Please rate the relevant features of any of the following systems In terms of their strengths and weaknesses. 
Please tick S for stength and W weakness: 

System: OPAC's Ielnet 089M E-mail Mallbas Newsgrouua UE WWW 
Of 02 03 04 0606 0708 09 10 it 12 13 14 15 to 

Information SW SW SW SW SW SW SW SW 
17structure QO 00 00 00 QO QQ 1111 1311 
is Content 00 1313 QO 00 00 00 00 00 
toCtasaitication/Taxaany 00 QQ 011 011 QQ QQ 00 00 
20 Representation CIO QQ QO CIO 130 130 DO 130 
21 Reliability / Validity DO QQ 131: 1 QQ 1111 1313 1313 1313 
2z Search options QQ QQ 1311 QQ QQ QQ 1313 1113 

00 QQ 013 00 QQ 1113 00 
8.3 Please rate the relevant features of any of the following systems In terms of their strengths and weaknes ses. 

Please tick S for stength and W weakness: 
System: OPAC's ]I t .t Q ftQ1n E"md1 Malibase News aroucs UE WN 

01 02 0304 05 06 0708 09 to 11 12 13 14 18 18 

Miscellaneous SW SW SW SW SW SW SW SW 
17Communication 00 011 1111 00 00 00 1111 00 
,e trreractivity 00 QQ 011 130 1111 QQ QQ 1111 
1#Updatodablity 1113 00 1111 1311 CIO DO 1111 CIO 
20 Extensibility 00 00 QQ 1313 1111 00 00 00 
21 Other ........... .................. QQ 1111 1113 1113 00 1111 1313 1313 

8.4 Please Identify your preferred data and communication systems and give their main features: 
Of Named System (eg ARIAD.... ): Type d System (q. CD, WNsW... ): 

F"h~ 
I... _.... .... _............ _....... » . ». ». ».. _.... » ............. » ... » ... ».... »»........ » _. »» ... ».. »... 
A ................................ ».... ».......................... »........................ �.............................. ................................ 

02 Name of System (ea ARIAD�.. r Type of Systeet (ep. CO. WWW$ 

Fwt~ 
».... ».. » ................... ». ». «. «»............. ».... ». » .« «» 

q 
............. «. ». ». «... ».............. »«. »... ».... »....... » ». «. « ... «.... «..... ».......... ««.. ».......... »... «....... « ».... »... 

iii. ». ». «.. ». »... «.... »..... ««. ». ».. «».. ». ». ««. «..... ». «...... ».... ».. ». »... ».. «... ». » ............... «.. »«. «..... ». «. «».... 

at Norne of System (eg ARIAD, �k Type of Syetent (e{F CD, WWW- 

ti. nw. r 

IN ....... ......... . ......... .......... ...... ............................................................................................................. 

page 281 



Appendix I: Primary Research Tool Instrumcnts and Data 

Future Data ad Communication 

9.1 Please rate the following characteristics which you feel should feature In any new data and communication system 
in terms of Importance to your research activity: 

Very Important Important Not very Important Unimportant 
Online o/D 270 630 rv 0 
Interactive 020 YsQ 540 so D 

Hyperilnks 030 2013 6613 of 0 

Speed 0411 300 660 8211 
Help facility 050 sill 670 fill 

Graphical user Interface (GUI) 0613 9213 saQ 640 
Updated 070 3311 so Q as Q 
Extensible 0611 340 8013 66 Q 
Refereed Information content 000 350 sill I7 Q 

Indexed classification system to 0 WC 6213 as Q 
2D visual representation ill] $713 6213 sell 
Sound representation 1211 30 13 64 Q g0 0 

Video-based representation 1313 900 SSE] tic 
Virtual reality representation 1411 400 061: 3 62 0 
Keyword(s), Image search system f6Q 4113 e70 03 Q 

Refined intelligent search system' to[] 42 Q 680 w0 
Ordering system 170 450 600 9613 
E-mail is[] atQ 700 oe Q 
Text conferencing 1913 450 7113 sill 
Voice oonferenci g 200 460 720 Ys 0 

Vkleo oonferencing 210 470 730 VQ 
File transfer 220 48(3 7413 10013 

nppkatton sharing 230 400 750 1013 
Publication facility 240 so Q 7013 1020 
White board facility 250 510 nQ 1030 
Other 

........................ ...................... 2611 620 7813 1010 

"N you ask for spocNk kdonnrfon the computer wit InaNlgontry permit erbt" mI*, d dksatry to your onqulry WHO reloc" my non UMU ont1S. 

9.2 Please arrange the following databases In order of Importance to your research needs from 1 (most Important) 
to 6 17 (least Important): 

Index of standards for product testing and quality assurance Ot __» »» 
Index of professional organisations and research relevant bodies 02 
Index of national and international events and other resources (exhibitions, conferences) _. » 03. 
Index of completed research within the academic design area 04 » »»» » 
Index of current research within the academic design area 046 
Index of Individuals wiling to collaborate In research endeavour (supervisors, practitioners,.... ) 0s .... »_»». ». Other.... 

_.................... » ........................................ ».. ». ». »........... . ». «» .... »» .. 07 

9.3 Please rate the following delivery systems In terms of appropriateness for the database you Identify as most 
Important In question 9.2: 

Very Appropriate Appropriate Not very Appropriate happroptate 

Malbase system oil] 050 09 13 is O 
CD Rom based system 02 Cl 0611 toO 140 
Online WWW based system 030 070 110 ISO 

Other. ». ».... ».. »».. »......... ». ».... _. ».... »» o40 060 120 fell 

'Today'. Dale« 
.;.. 

Please return your Completed questionnaire "i" `. Thänk you föi your help. 
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SECTION 1 

Title Count % 
1 1.1% 

Professor 8 9.2% 
Dr 18 20.7% 
Mr 34 39.1% 
Mrs 4 4.6% 
Ms 15 17.2% 
Miss 7 8.0% 

Sex Count % 
4 4.6% 

Male 47 54.0% 
Female 36 41.4% 

Age Count % 
below the age of 28 12 13.8% 
29-34 18 20.7% 
35-44 23 26.4% 
45-58 29 33.3% 
59+ 5 5.7% 

Educ. Oual Count % 
Basic 24 27.6% 
Advanced 33 37.9% 
Very Advanced 26 29.9% 
Other 4 4.6% 

Main Discipline Count % 
76 87.4% 

Design Managment 11 12.6% 
67 77.0% 

Fashion/Textiles 20 23.0% 
75 86.2% 

Interior/Furniture 
Design 12 13.8% 

72 82.8% 
Industrial/Product 
Design 15 17.2% 

71 81.6% 
Graphics/Multimedia 
Design 16 18.4% 

68 78.2% 
Other Design Discipline 

19 21.8% 
77 88.5% 

Other Non Design 
Discipline 10 11.5% 

Occupation Count % 
EducBased 67 77.0% 
InduBased 20 23.0% 
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V1.7 Members Count % 
No 25 28.7% 
Yes 62 71.3% 

member Count % 
34 39.1% 

CSD Member 22 25.3% 
CSD Fellow 7 8.0% 
NA 24 27.6% 

67 77.0% 
DRS Member 17 19.5% 
DRS Council 1 1.1% 
DRS Officer 1 1.1% 
DRS Fellow 1 1.1% 

SECTION 2 

V2. IA Count % 
Yes 64 73.6% 
No 23 26.4% 

V2.1B Count % 
2 2.3% 

Full Time 27 31.0% 
Part Time 35 40.2% 
NA 23 26.4% 

V2.2 Count % 
One to Two years 8 9.2% 
Three to Five years 19 21.8% 
Five to Ten years 10 11.5% 
More than Ten years 26 29.9% 
Other 1 1.1% 
NA 23 26.4% 

V2.3 Count % 
Yes 35 40.2% 
No 30 34.5% 
NA 22 25.3% 

SECTION 3 
this is based on 54 research active subjects who are using computer based materials 
(see section 4) 

V3.1 Count col % 
1 1.9% 

Yes 53 98.1% 

V3.2 Count % 
Yes 53 98.1% 
No 1 1.9% 
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V3.5 Count col % 
Less than five hours per week 2 3.7% 
Five to Ten hours per week 16 29.6% 
Ten to Twenty hours per week 16 29.6% 
More than Twenty hours per week 19 35.2% 
NA 1 1.9% 

V3.6A 
Count 25 
Col % 46.3% 
Teaching 
Count 28 
Col % 51.9% 
NA 
Count 1 
Col % 1.9% 

V3.6B 
Count 2 
Col % 3.7% 
Research and Development 
Count 51 
Col % 94.4% 
NA 
Count 1 
Col % 1.9% 

V3.6C 
Count 32 
Col % 59.3% 
Design Practice 
Count 21 
Col ßl0 38.9% 
NA 
Count 1 
Col % 1.9% 

V . 6D 
Count 15 
Col % 27.8% 
Adminstration 
Count 38 
Col % 70.4% 
NA 
Count I 
Col ßl0 1.9% 

WPROCESSING 
Very Experienced 25 46.3% 
Experienced 27 50.0% 
Not Very Experienced 1 1.9% 
NA 1 1.9% 

WWWAUTHORING 
Very Experienced 4 7.4% 
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Experienced 6 11.1% 
Not Very Experienced 10 18.5% 
Not Experienced 33 61.1% 
NA 1 1.9% 

WWWBROWSING 
Very Experienced 17 31.50 
Experienced 18 33.3% 
Not Very Experienced 13 24.1% 
Not Experienced 5 9.3% 
NA 1 1.9% 

SPREADSHEET 
Very Experienced 4 7.4% 
Experienced 21 38.9% 
Not Very Experienced 18 33.3% 
Not Experienced 10 18.5% 
NA 1 1.9% 

PAGE LAYOUT 
Very Experienced 7 13.0% 
Experienced 26 48.1% 
Not Very Experienced 10 18.5% 
Not Experienced 10 18.5% 
NA 1 1.9% 

NEWSGROOPS 
Very Experienced 4 7.4% 
Experienced 10 18.5% 
Not Very Experienced 15 27.8% 
Not Experienced 24 44.4% 
NA 1 1.9% 

MULTIMEDIA 
Very Experienced 4 7.4% 
Experienced 14 25.9% 
Not Very Experienced 19 35.2% 
Not Experienced 16 29.6% 
NA 1 1.9% 

MAILBASE 
Very Experienced 3 5.6% 
Experienced 13 24.1% 
Not Very Experienced 9 16.7% 
Not Experienced 28 51.9% 
NA 1 1.9% 

IMAGE MANIPULATION 
Very Experienced 13 24.1% 
Experienced 13 24.1% 
Not Very Experienced 12 22.2% 
Not Experienced 15 27.8% 
NA 1 1.9% 

FTP / GOPHER 
Very Experienced 3 5.6% 
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Experienced 12 22.2% 
Not Very Experienced 9 16.7% 
Not Experienced 29 53.7% 
NA 1 1.9% 

DATABASES 
Very Experienced 7 13.0% 
Experienced 14 25.9% 
Not Very Experienced 18 33.3% 
Not Experienced 14 25.9% 
NA 1 1.9% 

CAD/CAM 
Very Experienced 11 20.4% 
Experienced 15 27.8% 
Not Very Experienced 6 11.1% 
Not Experienced 21 38.9% 
NA 1 1.9% 

EMAIL 
Very Experienced 21 38.9% 
Experienced 27 50.0% 
Not Very Experienced 4 7.4% 
Not Experienced 1 1.9% 
NA 1 1.9% 

Count Col % 
Yes 52 96.3% 
No 1 1.9% 
NA 1 1.9% 

V3.9 Count Col % 
Less than five hours per week 33 61.1% 
Five to Ten hours per week 13 24.1% 
Ten to Twenty hours per week 3 5.6% 
More than Twenty hours per week 2 3.7% 
Not at All 2 3.7% 
NA 1 1.9% 

V3.10A Count Col % 
39 72.2% 

Governmental 12 22.2% 
NA 3 5.6% 

V3.10B Count Col % 
31 57.4% 

Commercial 20 37.0% 
NA 3 5.6% 

V3.14C Count Col % 
34 63.0% 

Scientific 17 31.5% 
NA 3 5.6% 

V3.10D Count of % 
7 13.0% 
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Academic / Higher 
Education 44 81.5% 
NA 3 5.6% 

V3.10E Count hol % 
26 48.1% 

Technological 25 46.3% 
NA 3 5.6% 

V3.10F Count Col % 
39 72.2% 

Social 12 22.2% 
NA 3 5.6% 

V3.11A Count Col % 
41 75.9% 

FTP / Gopher 10 18.5% 
NA 3 5.6% 
U. 11B Count Col % 

4 7.4% 
WWW 47 87.0% 
NA 3 5.6% 

V3.11 C Count Col % 
2 3.7% 

E-mail 49 90.7% 
NA 3 5.6% 

V3.11D Count Col % 
45 83.3% 

Newsgroups 5 9.3% 
Other 1 1.9% 
NA 3 5.6% 

V3.12 Count Col % 
Yahoo 33 61.1% 
Lycos 19 35.2% 
Altavista 14 25.9% 
Other 17 31.5% 
NA 3 5.6% 

SECTION 4 
this is based on all subjects 

V4.1 Count % 
3 3.4% 

Always 39 44.8% 
Frequently 26 29.9% 
Seldom 15 17.2% 
Never 4 4.6% 

V4.2A Count % 
6 6.9% 

Printed Materials 80 92.0% 
NA 1 1.1% 
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V4.2B Count % 
61 70.1% 

Audio-Visual Materials 25 28.7% 
NA 1 1.1% 

V4.2C Count 
36 41.4% 

Events 50 57.5% 
NA 1 1.1% 

V4.2D fount 
26 29.9% 

Computer based Materials 60 69.0% 
NA 1 1.1% 

V4.2E Count % 
77 88.5% 

Other 10 11.5% 

SECTION 4 
this is based on 64 research active subjects who are actively involved in design research 

v4.1 Count Col % 
Always 35 54.7% 
Frequently 22 34.4% 
Seldom 7 10.9% 

V4.2A Count Col % 
1 1.6% 

Printed Materials 63 98.4% 

V4.2B Count Col % 
42 65.6% 

Audio-Visual Materials 
22 34.4% 

V4.2C Count Col % 
24 37.5% 

Events 40 62.5% 

V 4.2D Count col % 
10 15.6% 

Computer based Materials 
54 84.4% 

SECTION 5 
this is based on 63 research active subjects who are actively involved in design research 

.1 CONFERENCES Count of % 
3 4.8% 

Very Important 29 46.0% 
Important 23 36.5% 
Not Very Important 7 11.1% 
Unimportant 1 1.6% 
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V5. ICORRESPONDENCE CONTACTS 
Count Col % 
3 4.8% 

Very Important 24 38.1% 
Important 30 47.6% 
Not Very Important 6 9.5% 

V5.1EXHIBITIONS Count Col % 
7 11.1% 

Very Important 17 27.0% 
Important 20 31.7% 
Not Very Important 13 20.6% 
Unimportant 6 9.5% 

V5.1LITERATURE PERIODICALS 
Count Col % 
1 1.6% 

Very Important 55 87.3% 
Important 6 9.5% 
Not Very Important 1 1.6% 

V5. IMEETINGS Count Col % 
4 6.3% 

Very Important 24 38.1% 
Important 22 34.9% 
Not Very Important 11 17.5% 
Unimportant 2 3.2% 

V5. IOTHER Count Col % 
55 87.3% 

Very Important 7 11.1% 
Important 1 1.6% 

V5.1SEMINARS Count Col % 
6 9.5% 

Very Important 15 23.8% 
Important 29 46.0% 
Not Very Important 10 15.9% 
Unimportant 3 4.8% 

V5.1WORKSHOPS count Co1 
4 6.3% 

Very Important 9 14.3% 
Important 30 47.6% 
Not Very Important 18 28.6% 
Unimportant 2 3.2% 

. 2ABSTRACTS I INDEXES I CATALOGUES 
Count Col % 
3 4.8% 

Very Important 33 52.4% 
Important 22 34.9% 
Not Very Important 3 4.8% 
Unimportant 2 3.2% 
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V5.2ARTICLES [ REVIEWS 
Count Col % 
1 1.6% 

Very Important 35 55.6% 
Important 25 39.7% 
Not Very Important 2 3.2% 

V5.2BOOKS 

Very Important 
Important 
Unimportant 

Count Col % 
1 1.6% 
42 66.7% 
19 30.2% 
1 1.6% 

V5.2DIRECT CONTACTS / INTERVIEV 
Count Col % 
2 3.2% 

Very Important 32 50.8% 
Important 22 34.9% 
Not Very Important 5 7.9% 
Unimportant 2 3.2% 

V5.2MAIL 

Very Important 
Important 
Not Very Important 
Unimportant 

Count Col % 
3 4.8% 
19 30.2% 
28 44.4% 
11 17.5% 
2 3.2% 

V5.2MICROFORM 

Very Important 
Important 
Not Very Important 
Unimportant 

V5.2NEWSLETTERS 

Very Important 
Important 
Not Very Important 
Unimportant 

V5.2OTHER 

Very Important 
Important 

V5.2PAPERS [ 

Very Important 
Important 
Not Very Important 

Count Col % 
9 14.3% 
3 4.8% 
6 9.5% 
27 42.9% 
18 28.6% 

Count Col % 
6 9.5% 
4 6.3% 
27 42.9% 
23 36.5% 
3 4.8% 

Count Col % 
56 88.9% 
6 9.5% 
1 1.6% 

Count Col % 
2 3.2% 
36 57.1% 
16 25.4% 
9 14.3% 

V5.20UESTIONNAIRES Count Col % 
3 4.8% 

Very Important 13 20.6% 
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Important 
Not Very Important 
Unimportant 

V5.2REPORTS 

Very Important 
Important 
Not Very Important 
Unimportant 

16 25.4% 
19 30.2% 
12 19.0% 

Count Col % 
5 7.9% 
19 30.2% 
28 44.4% 
10 15.9% 
1 1.6% 

V5.2RESEARCH THESES 
Count Col % 
1 1.6% 

Very Important 21 33.3% 
Important 21 33.3% 
Not Very Important 19 30.2% 
Unimportant 1 1.6% 

V5.2SLIDES 

Very Important 
Important 
Not Very Important 
Unimportant 

V5.2TAPES 

Very Important 
Important 
Not Very Important 
Unimportant 

Count Col % 
8 12.7% 
7 11.1% 
13 20.6% 
25 39.7% 
10 15.9% 

Count Col % 
8 12.7% 
2 3.2% 
4 6.3% 
33 52.4% 
16 25.4% 

V5.2TELEPHONE I FAX 
Count Col % 
3 4.8% 

Very Important 25 39.7% 
Important 29 46.0% 
Not Very Important 3 4.8% 
Unimportant 3 4.8% 

SECTION 6 
this is based on 54 research active subjects who are using computer based materials 
(see section 4) 

V6.1 CDDATABASES 

Very Important 
Important 
Not Very Important 
Unimportant 

V6.1 EMAIL 

Very Important 

Count Col % 
6 11.1% 
16 29.6% 
19 35.2% 
10 18.5% 
3 5.6% 

Count col % 
3 5.6% 
21 38.9% 
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Important 
Not Very Important 
Unimportant 

V6. WFP ( GOPHER 

Very Important 
Important 
Not Very Important 
Unimportant 

V6. IMAILBASE 

Very Important 
Important 
Not Very Important 
Unimportant 

V6.1NEWSGROUPS 

Very Important 
Important 
Not Very Important 
Unimportant 

V6.1OPACs 

Very Important 
Important 
Not Very Important 
Unimportant 

V6. IOTHER 

Very Important 

V6. ITELNET 

Very Important 
Important 
Unimportant 

V6. IWWW 

Very Important 
Important 
Not Very Important 
Unimportant 

22 40.7% 
6 11.1% 
2 3.7% 

Count Col % 
16 29.6% 
4 7.4% 
7 13.0% 
15 27.8% 
12 22.2% 

Count Col % 
15 27.8% 
4 7.4% 
12 22.2% 
13 24.1% 
10 18.5% 

count col % 
10 18.5% 
2 3.7% 
11 20.4% 
16 29.6% 
15 27.8% 

Count Col % 
10 18.5% 
14 25.9% 
12 22.2% 
7 13.0% 
11 20.4% 

Count Col % 
53 98.1% 
1 1.9% 

Count Col % 
13 24.1% 
7 13.0% 
9 16.7% 
9 16.7% 

Count Col % 
5 9.3% 
14 25.9% 
24 44.4% 
9 16.7% 
2 3.7% 

V6.2ART BIBILOGRAPHIES MODERN 
Count o! 
15 27.8% 

Very Important 3 5.6% 
Important 6 11.1% 
Not Very Important 15 27.8% 
Unimportant 15 27.8% 
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6V , 2ART, DESIGN ARCHITECTURE MEDIA INFORMATION GATEWAY (ADAM) 
Count Col % 
14 25.9% 

Very Important 5 9.3% 
Important 8 14.8% 
Not Very Important 13 24.1% 
Unimportant 14 25.9% 

V6.2ART INDEX Count Col % 
12 22.2% 

Very Important 5 9.3% 
Important 8 14.8% 
Not Very Important 15 27.8% 
Unimportant 14 25.9% 

V6.2ALLISON RESEARCH INDEX of ART & DESIGN (ARIAD) 
Count Col % 
11 20.4% 

Very Important 5 9.3% 
Important 17 31.5% 
Not Very Important 14 25.9% 
Unimportant 7 13.0% 

V6.2ASLIB INDEX TO THESES 
Count QL! Q. 
16 29.6% 

Very Important 7 13.0% 
Important 14 25.9% 
Not Very Important 8 14.8% 
Unimportant 9 16.7% 

V6.2BRITISH EDUCATIONAL INDEX (BEI) 
Count col % 
20 37.0% 

Verv Important 1 1.9% 
Important 
Not Very Important 
Unimportant 

6 11.1% 
17 31.5% 
10 18.5% 

V . 26 BATH INFORMATION & DATA SERVICES BIDS 
Count Col % 
14 25.9% 

Very Important 5 9.3% 
Important 8 14.8% 
Not Very Important 10 18.5% 
Unimportant 17 31.5% 

V6.2BLDS 

Very Important 
Important 
Not Very Important 
Unimportant 

E PROCEEDINGS 
Count Col % 
18 33.3% 
1 1.9% 
5 9.3% 
10 18.5% 
20 37.0% 
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V6.2BRITISII REPORTS TRANSLATION & THESES BR 
Count C '01 % 
19 35.2% 

Very Important 5 9.3% 
Important 11 20.4% 
Not Very Important 12 22.2% 
Unimportant 7 13.0% 

V6.2 BULLETIN BOARD for LIBRARIES ß BL 
Count Col % 
17 31.5% 

Very Important 2 3.7% 
Important 7 13.0% 
Not Very Important 9 16.7% 
Unimportant 19 35.2% 

V6.2CURRENT RESEARCH in BRITAIN CRIB 
Count Col % 
15 27.8% 

Very Important 7 13.0% 
Important 15 27.8% 
Not Very Important 11 20.4% 
Unimportant 6 11.1% 

6V 2The CLOTHING & TEXTILES ARTS INDEX CTAI 
count col % 
17 31.5% 

Verv Imnortant 3 5.6% 
Important 
Not Very Important 
Unimportant 

6 11.1% 
8 14.8% 
20 37.0% 

V6.2CURRENT TECHNOLOGY INDEX 
Count Col % 
18 33.3% 

Very Important 3 5.6% 
Important 12 22.2% 
Not Very Important 8 14.8% 
Unimportant 13 24.1% 

V6.2DESIGN APPLIED ARTS INDEX (DAAD 
Count of % 
15 27.8% 

Very Imnortant 4 7.4% 
Important 
Not Very Important 
Unimportant 

13 24.1% 
15 27.8% 
7 13.0% 

y6.2EDUCATIONAL RESEARCH INFORMATION CENTRE (ERIC) 
Count Q1% 
20 37.0% 

Verv Imnoitant 1 1.9% 
Important 
Not Very Important 
Unimportant 

9 16.7% 
12 22.2% 
12 22.2% 
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6.2MULTIMEDIA ASSETS for INDUSTRIAL DESIGN 
Count Col % 
21 38.9% 

Very Important 1 1.9% 
Important 2 3.7% 
Not Very Important 9 16.7% 
Unimportant 21 38.9% 

V6.20NLINE PUBLIC ACCESS CATALOGUES (OPACs) 
Count Col,. 
15 27.8% 

Very Important 8 14.8% 
Important 17 31.5% 
Not Very Important 7 13.0% 
Unimportant 7 13.0% 

V6.20THER count Col % 
47 87.0% 

Very Important 6 11.1% 
Important 1 1.9% 

V6.2TEXTILES TECHNOLOGY DIGEST TTI 
Count Col % 
17 31.5% 

Very Important 5 9.3% 
Important 6 11.1% 
Not Very Important 7 13.0% 
Unimportant 19 35.2% 

SECTION 7 
this is based on 54 research active subjects who are using computer based materials 
(see section 4) 

7L ABSTRACT 
Count 4 
Col % 7.4% 
Very Useful 
Count 35 
Col % 64.8% 
Useful 
Count 13 
Col % 24.1% 
Not Very Useful 
Count 2 
Col % 3.7% 

V7.1 AIMS 
_4 

OBJECTIVES 
Count 11 
Col % 20.4% 
Very Useful 
Count 21 
Col % 38.9% 
Useful 
Count 13 
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Col % 24.1% 
Not Very Useful 
Count 7 
Col % 13.0% 
Not Useful 
Count 2 
Col % 3.7% 

V7.1 AUTHOR 
Count 5 
Col% 9.3% 
Very Useful 
Count 26 
Col % 48.1% 
Useful 
Count 19 
Col % 35.2% 
Not Very Useful 
Count 3 
Col % 5.6% 
Not Useful 
Count 1 
Col % 1.9% 

1CHRONOLOGICAL & DEMOGRAPHIC DETERMINATI 
Count 13 
Col % 24.1% 
Very Useful 
Count 4 
Col % 7.4% 
Useful 
Count 15 
Col % 27.8% 
Not Very Useful 
Count 14 
Col % 25.9% 
Not Useful 
Count 8 
Col% 14.8% 

7 ICOLLABORATION[ Pý ONSOR BODY 
Count 13 
Col % 24.1% 
Very Useful 
Count 3 
Col % 5.6% 
Useful 
Count 15 
Col % 27.8% 
Not Very Useful 
Count 17 
Col % 31.5% 
Not Useful 
Count 6 
Col% 11.1% 
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KEYWORDS 
Count 5 
Col % 9.3% 
Very Useful 
Count 33 
Col% 61.1% 
Useful 
Count 14 
Col % 25.9% 
Not Very Useful 
Count 2 
Col% 3.7% 

METHODOLOGY 
Count 11 
Col % 20.4% 
Very Useful 
Count 12 
Col % 22.2% 
Useful 
Count 21 
Col % 38.9% 
Not Very Useful 
Count 4 
Col % 7.4% 
Not Useful 
Count 6 
Col % 11.1% 

V7. IPUBLICATION TYPE 
Count 10 
Col % 18.5% 
Very Useful 
Count 11 
Col ßl0 20.4% 
Useful 
Count 19 
Col % 35.2% 
Not Very Useful 
Count 12 
Col % 22.2% 
Not Useful 
Count 2 
Col % 3.7% 

V7. IRESOURCE TYPE 
Count 12 
Col % 22.2% 
Very Useful 
Count 5 
Col % 9.3% 
Useful 
Count 18 
Col % 33.3% 
Not Very Useful 
Count 16 
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Col % 29.6% 
Not Useful 
Count 3 
Col % 5.6% 

V7.1 SUBJECT 
Count 7 
Col % 13.0% 
Very Useful 
Count 26 
Col % 48.1% 
Useful 
Count 16 
Col % 29.6% 
Not Very Useful 
Count 4 
Col % 7.4% 
Not Useful 
Count I 
Col % 1.9% 

y7. ITITLE of RESEARCH 
Count 5 
Col %p 9.3% 
Very Useful 
Count 28 
Col % 51.9% 
Useful 
Count 17 
Col % 31.5% 
Not Very Useful 
Count 4 
Col % 7.4% 

V7,1VISUAL MATERIAL 
Count 12 
Col % 22.2% 
Very Useful 
Count 19 
Col % 35.2% 
Useful 
Count 12 
Col % 22.2% 
Not Very Useful 
Count 7 
Col % 13.0% 
Not Useful 
Count 4 
Col % 7.4% 

SECTION 8 
this is based on 54 research active subjects who are using computer based materials 
(see section 4) 
S=Strength, W=Weakness 
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OPAC's Count 
V8.101 SA Functionality 22 
V8.102WA Functionality 6 
V8.101 SB Easy to learn 21 
V8.102WB Easy to learn 5 

V8.101SC Easy to use 22 
V8.102WC Easy to use 5 
V8.1O1SD Help Facility 9 
V8.102WD Help Facility 12 
V8.101SE Graphical User Interface 4 
V8.102WE Graphical User Interface 22 
V8.101SF Layout 7 
V8.102WF Layout 16 
V8.101SG Terminology 12 
V8.102WG Terminology 14 
V8.101SH Speed 17 
V8.102WH Speed 10 

TELNET Count 
V8.103SA Functionality 9 
V8.104WA Functionality 8 
V8.103SB Easy to learn 7 
V8.104WB Easy to learn 10 
V8.103SC Easy to use 8 
V8.104WC Easy to use 9 
V8.103SD Help Facility 2 
V8.104WD Help Facility 12 
V8.103SE Graphical User Interface - 
V8.104WE Graphical User Interface 17 
V8.103SF Layout 1 
V8.104WF Layout 13 
V8.103SG Terminology 4 
V8.104WG Terminology 10 
V8.103SH Speed 7 
V8.104WH Speed 9 

_CD 
ROMs Count 

V8.105SA Functionality 35 
V8.106WA Functionality - 
V8.105SB Easy to learn 32 
V8.106WB Easy to learn 4 
V8.105SC Easy to use 35 
V8.106WC Easy to use 1 
V8.105SD Help Facility 19 
V8.106WD Help Facility 12 
V8.105SE Graphical User Interface 27 
V8.106WE Graphical User Interface 6 
V8.105SF Layout 28 
V8.106WF Layout 6 
V8.105SG Terminology 22 
V8.106WG Terminology 8 
V8.105SH Speed 35 
V8.106WH 

E-Mail Count 
V8.107SA Functionality 40 
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V8.108WA Functionality I 
V8.107SB Easy to learn 38 
V8.108WB Easy to learn 3 
V8.107SC Easy to use 39 
V8.108WC Easy to use 1 
V8.107SD Help Facility 14 
V8.108WD Help Facility 22 
V8.107SE Graphical User Interface 13 
V8.108WE Graphical User Interface 22 
V8.107SF Layout 20 
V8.108WF Layout 16 
V8.107SG Terminology 18 
V8.108WG Terminology 17 
V8.107SH Speed 36 
V8.108WH Speed 1 

Mailbase Count 
V8.109SA Functionality 9 
V8.110WA Functionality 3 
V8.109SB Easy to learn 10 
V8.11OWB Easy to learn 4 
V8.109SC Easy to use 10 
V8.11OWC Easy to use 3 
V8.109SD Help Facility 5 
V8.11OWD Help Facility 9 
V8.109SE Graphical User Interface 4 
V8.110WE Graphical User Interface 8 
V8.109SF Layout 6 
V8.11OWF Layout 8 
V8.109SG Terminology 6 
V8.11OWG Terminology 6 
V8.109SH Speed 7 
V8.11OWH Speed 3 

Newsgroups Count 
V8.111 SA Functionality 11 
V8.112WA Functionality 4 
V8.111SB Easy to learn 8 
V8.112WB Easy to learn 7 
V8.111SC Easy to use 8 
V8.112WC Easy to use 5 
V8.111SD Help Facility 2 
V8.112WD Help Facility 10 
V8. I11SE Graphical User Interface 2 
V8.112WE Graphical User Interface 11 
V8.111SF Layout 4 
V8.112WF Layout 9 
V8.111SG Terminology 7 
V8.112WG Terminology 6 
V8.111SH Speed 5 
V8.112WH Speed 8 

TP Count 
V8.113SA Functionality 8 
V8.114WA Functionality 6 
V8.113SB Easy to learn 7 
V8.114WB Easy to learn 7 
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V8.113SC Easy to use 9 
V8.114WC Easy to use 5 
V8.113SD Help Facility 2 
V8.114WD Help Facility 10 
V8.113SE Graphical User Interface 3 
V8.114WE Graphical User Interface 10 
V8.113SF Layout 3 
V8.114WF Layout 9 
V8.113SG Terminology 5 
V8.114WG Terminology 6 
V8.113SH Speed 7 
V8.114WH Speed 5 

WWW COMA 
V8.115SA Functionality 39 
V8.116WA Functionality 4 
V8.115SB Easy to learn 42 
V8.116WB Easy to learn 1 
V8.115SC Easy to use 39 
V8.116WC Easy to use 4 
V8.115SD Help Facility 20 
V8.116WD Help Facility 19 
V8.115SE Graphical User Interface 28 
V8.116WE Graphical User Interface 9 
V8.115SF Layout 27 
V8.116WF Layout 11 
V8.115SG Terminology 22 
V8.116WG Terminology 17 
V8.115SH Speed 16 
V8.116WH Speed 25 

Structure Count j. 
V8.201 S OPAC 6 29.6% 
V8.202 W OPAC 8 14.8% 
V8.203 S TELNET 3 5.6% 
V8.204 W TELNET 9 16.7% 
V8.205 S CD ROMS 24 44.4% 
V8.206 W CD ROMS 4 7.4% 
V8.207 S E-MAIL 25 46.3% 
V8.208 W E-MAIL 6 11.1% 
V8.209 S MAILBASE 4 7.4% 
V8.210 W MAILBASE 3 5.6% 
V8.211 S NEWSGROUPS 5 9.3% 
V8.212 W NEWSGROUPS 4 7.4% 
V8.213 S FTP 5 9.3% 
V8.214 W FTP 3 5.6% 
V8.215 S WWW 25 46.3% 
V8.216 W WWW 10 18.5% 

CONTENT Count % 
V8.201 S OPAC 24 44.4% 
V8.202 W OPAC 2 3.7% 
V8.203 S TELNET 9 16.7% 
V8.204 W TELNET 3 5.6% 
V8.205 S CD ROMS 28 51.9% 
V8.206 W CD ROMS 2 3.7% 
V8.207 S E-MAIL 20 37.0% 
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V8.208 W E-MAIL 8 14.8% 
V8.209 S MAILBASE 6 11.1% 
V8.210 W MAILBASE 1 1.9% 
V8.211 S NEWSGROUPS 7 13.0% 
V8.212 W NEWSGROUPS 1 1.9% 
V8.213SFTP 7 13.0% 
V8.214 W FTP 2 3.7% 
V8.215 S WWW 25 46.3% 
V8.216 W WWW 9 16.7% 

% ASSIFICATION/TAXONOMY Count 
V8.201 S OPAC 21 38.9% 
V8.202 W OPAC 3 5.6% 
V8.203 S TELNET 7 13.0% 
V8.204 W TELNET 4 7.4% 
V8.205 S CD ROMS 25 46.3% 
V8.206 W CD ROMS 3 5.6% 
V8.207 S E-MAIL 9 16.7% 
V8.208 W E-MAIL 16 29.6% 
V8.209 S MAILBASE 5 9.3% 
V8.210 W MAILBASE 2 3.7% 
V8.211 S NEWSGROUPS 5 9.3% 
V8.212 W NEWSGROUPS 4 7.4% 
V8.213SFTP 7 13.0% 
V8.214 W FTP 4 7.4% 
V8.215 S WWW 16 29.6% 
V8.216WWWW 16 29.6% 

REPRESENTATION Count % 
V8.201 S OPAC 6 11.1% 
V8.202 W OPAC 15 27.8% 
V8.203 S TELNET 5 9.3% 
V8.204 W TELNET 3 5.6% 
V8.205 S CD ROMS 20 37.0% 
V8.206 W CD ROMS 6 11.1% 
V8.207 S E-MAIL 8 14.8% 
V8.208 W E-MAIL 17 31.5% 
V8.209 S MAILBASE 4 7.4% 
V8.210 W MAILBASE 3 5.6% 
V8.211 S NEWSGROUPS 5 9.3% 
V8.212 W NEWSGROUPS 3 5.6% 
V8.213 S FTP 6 11.1% 
V8.214WFTP 2 3.7% 
V8.215 S WWW 25 46.3% 
V8.216WWWW 5 9.3% 

RELIABILITYNALIDITY count % 
V8.201 S OPAC 21 38.9% 
V8.202 W OPAC 3 5.6% 
V8.203 S TELNET 10 18.5% 
V8.204 W TELNET 3 5.6% 
V8.205 S CD ROMS 21 38.9% 
V8.206 W CD ROMS 6 11.1% 
V8.207 S E-MAIL 25 46.3% 
V8.208 W E-MAIL 6 11.1% 
V8.209 S MAILBASE 5 9.3% 
V8.210 W MAILBASE 2 3.7% 
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V8.211 S NEWSGROUPS 4 7.4% 
V8.212 W NEWSGROUPS 5 9.3% 
V8.213SFTP 4 7.4% 
V8.214 W Fl? 5 9.3% 
V8.215 S WWW 9 16.7% 
V8.216 W WWW 25 46.3% 

EAR OPTIONS Count % 
V8.201 S OPAC 12 22.2% 
V8.202 W OPAC 11 20.4% 
V8.203 S TELNET 6 11.1% 
V8.204 W TELNET 6 11.1% 
V8.205 S CD ROMS 19 35.2% 
V8.206 W CD ROMS 8 14.8% 
V8.207 S E-MAIL 7 13.0% 
V8.208 W E-MAIL 20 37.0% 
V8.209 S MAILBASE 4 7.4% 
V8.210 W MAILBASE 3 5.6% 
V8.211 S NEWSGROUPS 2 3.7% 
V8.212 W NEWSGROUPS 7 13.0% 
V8.213SFTP 3 5.6% 
V8.214WFTP 6 11.1% 
V8.215 S WWW 28 51.9% 
V8.216WWWW 7 13.0% 

COMMUNICATION Count % 
V8.301 S OPAC 10 18.5% 
V8.302 W OPAC 12 22.2% 
V8.303 S TELNET 9 16.7% 
V8.304 W TELNET 5 9.3% 
V8.305 S CD ROMS 16 29.6% 
V8.306 W CD ROMS 11 20.4% 
V8.307 S E-MAIL 33 61.1% 
V8.308 W E-MAIL 
V8.309 S MAILBASE 6 11.1% 
V8.310 W MAILBASE 1 1.9% 
V8.311 S NEWSGROUPS 9 16.7% 
V8.312 W NEWSGROUPS 
V8.313 S FTP 7 13.0% 
V8.314WFTP 4 7.4% 
V8.315 S WWW 30 55.6% 
V8.316 W WWW 4 7.4% 

INTERACTIVITY count % 
V8.301 S OPAC 7 13.0% 
V8.302 W OPAC 12 22.2% 
V8.303 S TELNET 5 9.3% 
V8.304 W TELNET 8 14.8% 
V8.305 S CD ROMS 20 37.0% 
V8.306 W CD ROMS 6 11.1% 
V8.307 S E-MAIL 24 44.4% 
V8.308 W E-MAIL 7 13.0% 
V8.309 S MAILBASE 4 7.4% 
V8.310 W MAILBASE 3 5.6% 
V8.311 S NEWSGROUPS 7 13.0% 
V8.312 W NEWSGROUPS 2 3.7% 
V8.313SFTP 6 11.1% 
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V8.314 W FTP 4 7.4% 
V8.315 S WWW 26 48.1% 
V8.316 W WWW 6 11.1% 

UPDATEDABILITY Count % 
V8.301 S OPAC 11 20.4% 
V8.302 W OPAC 9 16.7% 
V8.303 S TELNET 7 13.0% 
V8.304 W TELNET 4 7.4% 
V8.305 S CD ROMS 7 13.0% 
V8.306 W CD ROMS 20 37.0% 
V8.307 S E-MAIL 27 50.0% 
V8.308 W E-MAIL 2 3.7% 
V8.309 S MAILBASE 7 13.0% 
V8.310 W MAILBASE 
V8.311 S NEWSGROUPS 8 14.8% 
V8.312 W NEWSGROUPS 1 1.9% 
V8.313 S FTP 5 9.3% 
V8.314WF1P 6 11.1% 
V8.315 S WWW 32 59.3% 
V8.316 W WWW 2 3.7% 

EXTENSIBILITY Count % 
V8.301 S OPAC 8 14.8% 
V8.302 W OPAC 9 16.7% 
V8.303 S TELNET 5 9.3% 
V8.304 W TELNET 5 9.3% 
V8.305 S CD ROMS 8 14.8% 
V8.306 W CD ROMS 15 27.8% 
V8.307 S E-MAIL 20 37.0% 
V8.308 W E-MAIL 5 9.3% 
V8.309 S MAILBASE 6 11.1% 
V8.310 W MAILBASE 
V8.311 S NEWSGROUPS 6 11.1% 
V8.312 W NEWSGROUPS 2 3.7% 
V8.313 S FTP 6 11.1% 
V8.314 W FTP 4 7.4% 
V8.315 S WWW 30 55.6% 
V8.316 W WWW 2 3.7% 

V8.4 
BIDS 1 Col % 1.9% 
Books 1 Col % 1.9% 
Current Res. In Br 2 Col % 3.8% 
Guardian 1 Col % 1.9% 
Humanities I Col % 1.9% 
Telephone I Col % 1.9% 
SuperJanet 1 Col % 1.9% 
WTA 4 Col % 7.4% 
CTI 1 Col % 1.9% 
E-mail 5 Col % 9.3% 
OPAC's 1 Col % 1.9% 
ResThesl 1 Col % 1.9% 
SSI 1 Col % 1.9% 
WWW 11 Col % 20.4% 
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SECTION 9 
this is based on 54 research active subjects who are using computer based materials 
(see section 4) 

V912D Visual Rep resentation 
Very Important Count 15 Col % 27.8% 
Important Count 21 Col % 38.9% 
Not Very Important Count 7 Col % 13.0% 

V9. lApplication Sharing 
Very Important Count 8 Col % 14.8% 
Important Count 21 Col % 38.9% 
Not Very Important Count 16 Col % 29.6% 
Unimportant Count I Col % 1.9% 

V9.1Indexed Classification System 
Very Important Count 32 Col % 59.3% 
Important Count 13 Col % 24.1% 
Not Very Important Count 3 Col % 5.6% 
Unimportant Count I Col % 1.9% 

V9.1 E-mail 
Very Important Count 30 Col % 55.6% 
Important Count 16 Col % 29.6% 
Not Very Important Count 4 Col % 7.4% 
Unimportant Count 1 Col % 1.9% 

V9.1 Extensible 
Very Important Count 22 Col % 40.7% 
Important count 16 Col % 29.6% 
Not Very Important Count 3 Col % 5.6% 

. 1File Transfer 
Very Important Count 26 Col % 48.1% 
Important Count 20 Col % 37.0% 
Not Very Important Count 2 Col % 3.7% 
Unimportant Count I Col % 1.9% 

V9. lGraphical User Interface 
Very Important Count 28 Col % 51.9% 
Important Count 15 Col % 27.8% 
Not Very Important Count 4 Col % 7.4% 
Unimportant Count I Col % 1.9% 

V9,1 Facilit 
Very Important Count 17 Col % 31.5% 
Important Count 26 Col % 48.1% 
Not Very Important Count 5 Col % 9.3% 

V9.1 Hyperlinke 
Very Important Count 25 Col % 46.3% 
Important Count 13 Col % 24.1% 
Not Very Important Count 7 Col % 13.0% 
Unimportant Count 1 Col % 1.9% 
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V9.1 interactive 
Very Important Count 35 Col % 64.8% 
Important Count 11 Col % 20.4% 
Not Very Important Count 4 Col % 7.4% 
Unimportant Count 2 Col % 3.7% 

V9.1 Keywords. Image Search System 
Very Important Count 35 Col % 64.8% 
Important Count 15 Col % 27.8% 
Not Very Important Count 1 Col % 1.9% 

V9.1 Online 
Very Important Count 36 Col % 66.7% 
Important Count 11 Col % 20.4% 
Not Very Important Count 3 Col % 5.6% 

V9.10rdering System 
Very Important Count 12 Col % 22.2% 
Important Count 17 Col % 31.5% 
Not Very Important Count 16 Col % 29.6% 
Unimportant Count 3 Col % 5.6% 

V9. lPublication Facility 
Very Important Count 21 Col % 38.9% 
Important Count 18 Col % 33.3% 
Not Very Important Count 7 Col % 13.0% 
Unimportant Count 2 Col % 3.7% 

V9. lRefined Intelligent Search System 
Very Important Count 17 Col % 31.5% 
Important Count 23 Col % 42.6% 
Not Very Important Count 4 Col % 7.4% 
Unimportant Count I Col % 1.9% 

V9.1Refereed Information Content 
Very Important Count 29 Col % 53.7% 
Important Count 16 Col % 29.6% 
Not Very Important Count 3 Col % 5.6% 
Unimportant Count 1 Col % 1.9% 

V9.1 Sound Representation 
Very Important Count 3 Col % 5.6% 
Important Count 14 Col % 25.9% 
Not Very Important Count 24 Col % 44.4% 
Unimportant Count 4 Col % 7.4% 

. 1y9 Speed 
Very Important Count 41 Col % 75.9% 
Important Count 11 Col % 20.4% 
Not Very Important Count I Col % 1.9% 

V9. lText Conferencing 
Very Important Count 8 Col % 14.8% 
Important Count 24 Col % 44.4% 
Not Very Important Count 10 Col % 18.5% 
Unimportant Count 3 Col % 5.6% 
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Vg, lVideo Conferencing 
Vcry Important Count 4 Col % 7.4% 
Important Count 17 Col % 31.5% 
Not Very Important Count 19 Col % 35.2% 
Unimportant Count 4 Col % 7.4% 

V9.1Video-based Representation 
Very Important Count 3 Col % 5.6% 
Important Count 20 Col % 37.0% 
Not Very Important count 20 Col % 37.0% 
Unimportant Count 2 Col % 3.7% 

V9.1Virtual Reality Representation 
Very Important Count 6 C01% 11.1% 
Important Count II Col % 20.4% 
Not Very Important Count 23 Col % 42.6% 
Unimportant Count 5 Col % 9.3% 

1Voice Conferencing 
Very Important Count 3 Col % 5.6% 
Important Count 17 Col % 31.5% 
Not Very Important Count 20 Col % 37.0% 
Unimportant Count 4 Col % 7.4% 

.1 White Board Facility 
Very Important Count 10 Col % 18.5% 
Important Count 15 Col % 27.8% 
Not Very Important Count 15 Col % 27.8% 
Unimportant Count 4 Col % 7.4% 

V9. lUpdated 
Very Important Count 37 Col % 68.5% 
Important Count 13 Col % 24.1 % 

V9.20 1 Index of Standards Count 5 Col % 9.3% 

V2202 Index of Professional 
Organisations Count 10 Col % 18.5% 

V. 2O Index of Events Count 8 Col % 14.8% 

V9.204 Index of Completed 
Research Count 27 Col % 50.0% 

V9.205 Index of Current 
Research Count 17 Col % 31.5% 

V9.206 Index of Indinviduals * Count 8 Col % 14.8% 
These are scores based on 50 cases, where 1st choice scores 6 points and 6th choice 1 point respectively 
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STANDARDS ORGANISATIONS EVENTS COMPLETED CURRENT INDIVID 

5 4 5 5 4 3 
4 6 5 1 2 3 
1 2 3 4 5 6 
4 3 2 6 5 1 
1 6 6 5 5 5 
1 4 2 6 5 3 
6 4 5 1 2 3 

6 6 6 
6 

1 3 4 5 6 2 
1 2 3 6 5 4 
4 3 1 5 6 2 
3 1 4 6 5 2 
1 3 4 5 5 1 
6 6 6 6 6 6 
1 2 3 5 6 4 
1 6 2 3 4 5 
1 5 4 3 6 2 
1 2 3 6 5 4 
1 2 3 6 5 4 
1 2 4 3 5 6 

6 5 4 
1 3 2 6 5 4 
1 2 3 6 5 4 
1 2 4 6 5 3 
1 2 3 6 5 4 
3 1 2 5 6 4 

4 2 5 6 3 
3 6 1 2 4 5 
1 2 3 5 6 4 
1 4 2 6 6 6 
3 4 1 2 6 5 
1 5 6 3 2 4 
1 2 6 5 4 3 
1 6 2 5 4 3 
1 3 4 5 6 2 

6 
6 5 4 3 

6 5 4 5 6 6 
1 3 2 6 5 4 
1 3 2 6 4 5 
5 6 6 6 4 3 

6 
4 3 6 5 

4 5 6 6 6 6 
1 2 3 5 6 4 
1 3 4 6 5 2 

6 6 
1 6 6 6 6 5 

1 2 3 4 6 5 

84 160 154 244 238 184 

V9.3CD ROM 
Very Appropriate count 13 Col % 24.1% 
Appropriate count 21 Col % 38.9% 
Not Very Appropriate Count 11 Col % 20.4% 
Inappropriate Count 3 Col % 5.6% 
V9.3Mailbase 
Very Appropriate Count 5 Col % 9.3% 
Appropriate Count 22 Col % 40.7% 
Not Very Appropriate Count 10 Col % 18.5% 
Inappropriate Count 4 Col % 7.4% 

V9.3WWW 
Very Appropriate Count 39 Col % 72.2% 
Appropriate Count 10 Col % 18.5% 
Not Very Appropriate Count I Col % 1.9% 
Inappropriate Count I Col % 1.9% 

page 349 



Appendix II: Structured Interviews Exercise Instrument and Data 

Structured Interviews (Validation of the Specification Framework) 

This Appendix consists of the instrument used for the evaluation of the specification 
framework which is a structured interview questionnaire. It also provides the list of its 

participants as well as detail of the participants' response. 

List of Participants 

The following interviewers were appointed: 

Prot Rachel Davies Cooper, University College Salford, Salford 

Dr Nancy Flint, John Moores University, Liverpool 

Prof. James Woodhuysen, Semuel-Powell 

Prof. Brian Allison, De Montfort University, Leicester 

Prof. Jeremy Myerson, De Montfort University, Leicester 

Description of the Structured Exercise and Instrument 

The following brief given to the subjects prior to the exercises: 
Summary 
This paper focuses on a brief description of a proposed new communication gateway for the 

academic design research community. The nereid-networked REsearch in Design will facilitate 

the users with the cutting edge of today's available technology, to provide them with an 
improved communication system. This paper is compiled with the aim of giving interviewees' 

an understanding of the proposed new communication system. This project and the nereid's 

concept is an on-going result of the author's PhD research undertaken in the Faculty of Art and 
Design, School of Design and Manufacture, De Montfort University, Leicester, UK. 

Introduction 

nereid - networked REsearch in Design is the proposed communication gateway for people 

within the academic design discipline active in research, and will facilitate access to high 

quality information of both completed and current research within the academic design 

discipline, as well as, discussion with other individuals / users and groups. The major step 
forward compared with other communication gateways within or outside the design research 
domain will be the ability to identify and communicate with users (individuals or groups) 

specialised in a specified area of interest. In addition closely related services, facilities and 

available documented and networked resources will also be identified. The basic concept is 

simple, to link researchers in design all over the world, with the aim of providing them with a 

relevant updated information resource and a supporting discussion environment. 
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Key dates and deliverables 

" The PhD commenced at the beginning of Sept. 1995 and the registration was in Jan. 1996. 

" The nereid's communication model concept was developed at the end of May 1998 after 

a scholarly literature search and a survey which was conducted with the design community. 

" By September 1998 a qualitative interview method will be employed to test the nereid's 
concept and the main issue needed to be explored and implemented. Main proposals are already 
identified within the system's concept, however they need to be tested. 

" By September 1999 a prototype will be ready for use and testing by a group of specialists. 

" By the end of 1999 all workshops (testing, evaluation and final modifications) will be 

finished, as well as, a working model in a working order will be introduced. 

" By July 2000 a written documentation in the form of a PhD thesis will be presented to the 

examination board. 

The Need 

Interviews are being conducted with a selected group of experts in the field. Their purpose is to 

evaluate the neretd concept prior to the development of a prototype. To this extent a framework 
has been designed in order to evaluate the proposed communication system's strengths, and its 

recommended forms. This framework has been designed to examine the following issues: 

" whether the system is useful, 
" whether the system is suitable for the design research community, 

" whether there is a need for additional services or modifications, 

" what are the key elements of the system. 
The expert feedback will compose the basic core of the system which needs to be applied and 
implemented. 

A Brief description of the nereid 
The nereid communication system will be based on a World-Wide Web interface. It hopes to 

bridge communication gaps and to facilitate bespoke services. Clearly nereid does not aim to 

replace other available tools but hopes to establish a union between them and to support 

communication. The proposed on-line system consists of following major services: 

" Channelling Data: Registration and Submission on a basis of updateble data. 

" Refereed Research Data System: Indexes of research within the academic design. 

" Communicating with each other. 

" Subscription to Push-Channels. 

" Channelling Data: Registration and Submission on a basis of updateble data. 

All people who wish to have access to the system will be required to fill an on-line submission 
form in order to register and qualify their submission. This submission form will ask potential 
users to represent themselves in a ready preformatted keyword form. A refereed board will 
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control access to those qualified. When a potential user submits this data, the system will 
receive it and after the refereed board approves of the submission the data will be classified 

according to the keywords. 

" Refereed Research Data System: Indexes of research within the academic design. 
The Indexes of completed and current research will be automatically created since users will 

submit a personal data file describing research which has been done and their current research 

activities. These Indexes can be searched. 

" Communicating with each other. 

Users will be able to identify and communicate with each other through an enquiry form. As 

mentioned above, all users will be classified in the system under a set of keywords, as, users 

will have already identified what their main area of interest and activity in the submission form. 

In this way, when an enquirier-user wants to make an enquiry, he/she will be able to address the 

enquiry only to those users selected by the system whose specified keyword for the area of 
interest and activity matches the set enquiry keywords. 

" Subscription to Push-Channels. 

Users will be able to subscribe to specially enquires and designed channels such as research 

articles, papers, projects, groups, organisations, governmental bodies, societies, journals with 
the aim of receiving pre-requested services which match their research needs. User need to fill a 

subscription form for each particular channel requesting some services. These services could be 

newsletters, articles, forthcoming events, such as, exhibitions, conferences and so on. 

Questions to Interviewers 

According to a survey conducted with the design community, a WWW system is proposed. At 

present, the WWW is a chaotic bazaar of world wide information which is difficult to search, 

navigate through, slow to access and of variable quality. As described in this paper, the 

proposed communication system will facilitate users with Referred Indexes of completed, 

current research, a discussion environment for communication, a bulletin board to browse or 

search others' non-private discussions and subscription to design-related channels (such as: 
design research journals, design research societies, bodies,... ) in order to keep you informed 

about their news and changes. 

1. How useful would such a system be? 
2. How important is that information available in the system is refereed? 
3. What facilities should the communication channels provide? 
4. How important are the Push-Channels to the system and what facilities should they provide? 
5. How should research be represented? 
6. How important is the proposed system's ability to match the user with other users or users 
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with information? 
7. Are keywords sufficient to match user with other user or user with information? 
8. What categories of keywords will be most important, eg.: users' identity/status, subject, 
current area of interest/activity,...? 

9. Besides keywords in what other ways could matching be achieved? 
10. What do you consider are the most important features of such a system? 
11. What features if any are missing? 
12. Can you see any weaknesses or problems with such a system? Any other comments.? 

The duration of the interview is not expected to exceed the time of 45-50 minutes. Thank you in 

advance for your time and co-operation. Nick Bessis, PhD Design Research, Design + 
Manufacture, Tel.: 0116 2551551, ext 8575,0116 2230687,0410 390548. 

In addition to this, the initial nereid specification framework diagram as seen on figure 
5.16, page 172 of this thesis was also given to the subjects. Finally, the following 

nomenclatures were given as other alternative names for the nereid system: Hydra / 
Hydra: Hyper Design Research Academia and Hydron: Hyper Design Research On- 
line. The following paragraphs will present in detail the participants' response: 

Prof. R. Cooper 

1. Any name(ne"reid) is fine. It is useful of dissemination information, it is useful for me in 

terms of directing PhD students to and people just beginning research because it is difficult in 

design to find the appropriate people, the appropriate places, the appropriate research results, 
so as an starting point for postgraduate and PhD will be excellent. PhD candidates should not 
just rely on what I know but find out if any new coming to the field, find what is going on. For 

me will be a good way of dissemination and a good way for enabling students to get for the 

research process. 
2. It is very important, you have to build up a wild network of people, which they should show a 

record of producing a critical output, usually they are in the Universities. Also, you could look 

the editorial boards, the co-editors and the associate editors of journals. 

3. In fact you should not make communication very easy, before they start to contact they have 

to be sure is that the right person? not just send an e-mail, it should be a filter, it should be a 
mechanism to confirm these are compatible and not to loose each other time. 
4. Extremely complex, but it is very very useful. 
5. You have to allow visual material I think you need all of those, also you need aims and 
objectives. 
6. The people have to be sure to provide the right keywords, it is more important to match user 
with the information and then with users. 
7. If they are not general will be fine. 
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8. All of them. Interest, how many years have been study in this, experience. 
9. There is not other way, if you think you are in a conference you are looking for people you 
maybe interesting work with, then, you could can match people by methodology. 
10. For any system the knowing of where you are, the understanding. You should always need 
to feel in control. 
11. I do not think is missing you have a lot of them. 
12. Contributions, you should be have marketing support, you can not control everything. If you 
built a prototype and test it it is definitely a PhD. It is a very useful system. 

Dr N. Flint 
1. It will be extremely useful, for instance, when I was doing my PhD research and searched to 
find information, others used the WWW for retrieval purposes, however, WWW does not offer 
a systematic view of information, if it will, it comes accidentally at the moment. 
2. Referee panel it is useful but suspicious sometimes, if it is used, it should very broad, very 
updated, very progressive and should be consists of both professionals and practitioners. 
3. To clearly identified people in the area, communication should be structured and formal. 
4. Subscription on channels are very useful. It is not fundamental but in terms of time is very 
useful. 
5. Sometimes, visual material is better than selecting keywords, refereed panel should establish 
those keywords. Visual is enriched representation. Keywords is not invaluable but is the only 

way. You can use instance of words, there is no problem. When users will submit how they 
identify their work, refereed board how the work fit into the category, and give predefined 
keyword to help them. 
6. To be honest information come first to the user and then user to the user, you need both. 
7. Categories have to be set by the refereed panel, but in-depth keywords authors should set 
because it is their own experience, you need both facilities. 
8. All. 
9. see 5 
10. Matching people is very useful, exhibition and conference information and their 

proceedings is very useful, current research is extremely useful, I will be extremely interested 

for completed research, connecting with content is very extremely useful and then with user. 
11. It is very comprehensive. Extremely useful to talk with other director of studies, other 

supervisors, and talking about experiences. Because it is a database, information about area and 
types of different PhD then, we can draw conclusion if the area offers theoretical or practical 

research. 
12. It could be problems with passwords, with filling forms, with the refereed board, but at the 

end of the day it is an attempt to something that it is not there, maybe some problems, but when 

you do not have something out there this is a great step forward. In the diagrammatic form it 

seems very logical, very solid, however, you need a prototype, to test the functionality. 
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Prof. J. Woodhuysen 
1. In my view you need a better name, a diagram on the screen format, you need a bubble to ask 
yourself a very searching question: outside the academy community; what population? 200 

people. Am I build a system of any use to companies like Semuel-Powell, beyond the academic 
community, they would actually help them doing the research that industry desperately need, 
then 200000 population, it is a very different proposition. With all the respect, the world of 

academia and especially the design research community is extremely esoteric, narrow, 
backward. Am I doing this for a career designer or for a researcher (the character that described 

before)? Possibly 200 students around the world are thinking of a www solution. In principle it 
is very useful, in practice I have ask myself to who am I going for, what they want, what I am 
offering that can succeed when the Ariad is failed. We had no idea about the Ariad, I have to 

came here to inform about it, there is no communication enriched. 
2. Well, it is useful but I think you need an either role there, you need a common man-channel 
like I am coming and named specialists in both practical and theoretical matters. 
3. The important thing is the content, name it agenda, what issues are going to discussed is the 
important. Content is key. Innovation of the interface as Apple Macintosh did. Discussion 

should sure not replay the 60's debate, the sure the agenda setting ahead. 
4.1 like them. 
5. no answer 
6. It is very important. I want to reach names, no hundreds names, you should not neglect 
location, age and company name. 
7. Yes, a group of keywords is sufficient. 
8. All of them. 
9. see 5 
10. The design of the interface has got to be pretty clever, attractive, desirable, also time 
benefits against others. 
11. Integrating message with video-conferencing. 
12. Integrating message with video-conferencing, e-mail, fax, printing labels and how many 
buttons need to send any kind of information is very important. Use different media to work 
closed to the system. In my view it is useful but you also need a better name. 

Prof. B. Allison 
1. Until something is not in existence, how people they know they needed? 239 registered with 
DRS, thousands on their mailbase because it is free. The attempts that I did was not so 

successful, I think what you doing with the survey ask people is the most useful thing what you 
can do, I never did a survey about Ariad, feedback is minimum what is used for, how often, 

what they like to see. This system is extremely useful. 
2. Any member to be accepted by the CSD should have to show a portfolio. Personally as an 
editor I need to check the content's appropriateness literally, however, for an e-system such as 
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an e -journal refereed is fine. 
3. no answer 
4. Very useful. 
5. Keywords, use of both textual and visual material. 
6.1 think they are of equal importance. Very important however, matching users with 
information seems slightly more important. 

7. Yes. General keywords should be definied by experts in the field. 

8. All. 
9. see 5 
10. The ability to match users with information is slightly more important than matching users 

with other users, however, users with users is still very important. 

11. I do not see any major missing parts. 
12. People professional interchange, that is the problem. The members of CSD are not seem 
interesting about research, any designer doing any design does some research sometime, what 

we called research is a different matter, the problem is we change having being a public, a 

purpose, a goal, a method, a way of analysing the information you collect and arriving to a 

conclusion give some kind of communication of the report that is a particular kind of research 

mostly to do with research degree committee or commission research that is not the way that 
done in normal practice, I think that is the real problem. The Ariad is only concerned with 

completed research reports, so from the design profession there are very few because that is not 

the way done. It is nice to have a clear picture, it will be nice to have a clear communication 

system, but people are not clear, the information are not clear, the attitudes are not clear. I do 

not know if designers communicate, I think yes but I am not sure. Design researchers are 

communicate with each other, yes they do. Current research should be communicate, any 
designer should be accessing update research, to help and eliminate, this is a rational, logical, 

professional attitude, arguing for a professional attitude for as long as I can remember now, two 

things: if you done research you have responsibility to communicate to the field, if you are 
doing research you are responsible to check what has been done, do not reinvert the wheel. Any 

professional field should be keep informed and updated. Unpublished research is perfectly valid 

and Ariad provide to the field these information. I would like to see the Ariad and the Applied 

Art Index as parallel publications on the Web. This system is extremely useful. 

Prof. J. Myerson 
1. When I informed what ne"reid means I love it, Hydra is good as well. On the WWW there is 

no quality, I think it will be very useful, the usefulness is speed, relevance of quality of 
information, accessibility, easy of navigation. The interface is very important, the how of 
communicating with the users. It will be work for all form of postgraduate design students, on 
the MA it will help students to get some background knowledge and not to reinvert the wheel. 
People think for example if you design an office desk, they do not understand literature, to 
design a desk is like designing a car is a massive massive development project, if they had 
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something like this and could see the literature and books, the ergonomics, discussion around 
those artifacts for all these years then, they will set that project into context . PhD students, yes, 
it will very very good, I think it will be very useful but for every level of postgraduate. 
2. This is my biggest problem on this project. The problem is, design research is very broad 

subject and some people have very narrow view of design research they think design research is 

all about the written word and the academic dissemination, it is very formal. It would be better 

than a referred board to have a very large panel of advisors in every subject, a small executives 

who administrating and operating the system, and then a panel of experts advisors. And then, 

you cover most of the major areas of design scholarly diver who are not only experts in 

theoretical concepts like postmodernism, modernism but then sectors like medical equipment, 
furniture, textiles. Then, you have a very large panel of experts so if something came in it will 
be sent to the expert for duty commission. They will communicate by e-mail, phone, etc..., and 

also, you do not need meetings of the board. Then it is useful. 
3. The environment should be warm and friendly. Easy to understand. Unfortunately, the use of 
iconography is much underrating. 
4. This is a great idea, but you should not relying on theses information providers. 
5. Design research is boring, is esoteric, your system should be fun, lively, you should use both 

verbal and visual material. 
6. This is the key, I see the most important is to have an ongoing list of whose doing what in 

which University will be brilliant, the dateline aspects of this it will be absolutely fantastic. 

Matching users with information or with other users are equally important, possibly, slightly the 

users, you could have an additional sector of help/wanted, the social networking aspect of this. 

7. You should group keywords into generic design: industry sector, medical, toys, games, house, 

and then the discipline: information design, interface design, furniture design, and then words 

which may decide research further like: commercial effectiveness, ergonomics, heath, the area 

of concern, the market sector and the design discipline and then what you can do is to have a 

map of world for the location. 

8. All. 
9. see 5 
10. Speed, a lovely environment in which to navigate, which it give you pleasure as well being 

functional, access to relevant information and relevant people, and a social aspect of 

networking. 
11. You cover most of the ground. 
12. It is the gap that currently exists between the world of design practice and the way 
information is presented to design practice and the way that the formal academic design 

research community puts across their case, because it a is different development. For your 
system to be successful I think you got to keep all the academics outside, you also got to put out 
all practice side things and get industrial companies, and design consultancies involved with it. 
Set the language and the interface. Look in magazines for contributors. It is a great project and 
extremely useful. 
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Secondary Evaluation Exercises 

Appendix III consists of the instruments used for the two secondary evaluation 
exercises, which is the formative approach. It also provides details of these two 

exercises results. The first exercise is the one-to-one with five experts in the content, 
design and research matters and the second exercise is the user group exercise with 
fifteen participants as the end-users of the prototype from De Montfort University. 

One-to-One Expert Formative Evaluation Method (Secondary Exercise 1) 

The exercise consisted of a brief introduction and demonstration of the prototype's 
functions after which the participants were allowed to browse and explore the system 
themselves. 

Participants: 
Ray Holland, MA / MSC Programme Leader, Design and Manufacture, De Montfort University 
Nick Higgett, Principal Lecturer in Multimedia Design, De Montfort University 
Joseph Amoah-Nyako, Supervisor, Graduate School, Design & Manufacture, De Montfort University 
Ed Chester, Lecturer in Multimedia Design, De Montfort University 

Rob Snow, MA student & Lecturer in Multimedia Design, De Montfort University 

The instrument used is as seen on the next page. Following to this sample, it presents 
the participants response. 
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One-to-One Formative Evaluation Method (Secondary Exercisel) 

Name of the Participant: ...................... 
Ql. Overall Reactions to the System: 

Q2. Screen Layout: 

- Characters on screen 

- Graphics on screen 

- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 
appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

Venue ......................... Date................ 
terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

hard to read -2 -1 0 1 2 easy to read 
unhelpful -2 -1 0 1 2 helpful 
illogical -2 -1 0 1 2 logical 
inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 
confusing -2 -1 0 1 2 clear 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 
......................................................................................................................................................... 

NýNýN ýý0.0NýNý0 NN 0.. $* ýýN ýýN 0NN........ NN. NN.. N.... ... N... N. 0N NON 0N N..... N. NN NýNýN NN NON ANN 
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Participant 1: Ray Holland, 7th CAD LAB, De Montfort University, June 1999 

Q1. Overall Reactions to the System: terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q2. Screen Layout: 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 
- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 

appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 

text size could be increased 
black background fits to the scope of the user. 
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Participant 2: Nick Haggett, 7th CAD LAB, De Montfort University, June 1999 

Q1. Overall Reactions to the System: terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 

rigid -2 -1 0 1 2 flexible 
Q2. Screen Layout: 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 
- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 

appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 

text size should increased 
black background is not nice and may affect user productivity in relation to the environment 
light sources. Think about to change text colour. 
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Participant 3: Joseph Amoah-Nyako, 7th CAD LAB, De Montfort University, June 1999 

Q1. Overall Reactions to the System: terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q2. Screen Layout: 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 

- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 

appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 

It is overall good. 
However in the future section you could recommend for the subscription form to work with 
both the 'and' and'or' boolean logic. 
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Participant 4: Ed Chester, 7th CAD LAB, De Montfort University, June 1999 

Q1. Overall Reactions to the System: terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q2. Screen Layout: 

- Characters on screen 

- Graphics on screen 

- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 

appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

hard to read -2 -1 0 1 2 easy to read 
unhelpful -2 -1 0 1 2 helpful 
illogical -2 -1 0 1 2 logical 
inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 
confusing -2 -1 0 1 2 clear 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. Overall comments in relation to the efficient working order of the prototype 

Increase text size. 
Consistent graphics are not nice. Change them. 
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Participant 5: Rob Snow, 7th CAD LAB, De Montfort University, June 1999 

Q1. Overall Reactions to the System: 

Q2. Screen Layout: 

- Characters on screen 

- Graphics on screen 

- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 

Q3. Terminology: 

- Use of terms throughout the system 

- Relevance of terminology to the 

requirement of contributing data 

- Relevance of terminology to the 

requirement of searching data 

- Meaning of messages which 
appeared on screen 

Q4. Functionality of System: 

- Operating the system 

- Filling in the contribution form 

- Filling in the search form 

- Filling in the subscription form 

- Communicating with others 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

hard to read -2 -1 0 1 2 easy to read 
unhelpful -2 -1 0 1 2 helpful 
illogical -2 -1 0 1 2 logical 
inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 
confusing -2 -1 0 1 2 clear 

inconsistent -2 -1 012 consistent 

unrelated -2 -1 012 related 

unrelated -2 -1 012 related 

confusing -2 -1 012 clear 

difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 
difficult -2 -1 0 1 2 easy 

Q5. Speed of System: too slow -2 -1 012 fast enough 

Q6. overall comments in relation to the efficient working order of the prototype 

cool. 
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User Group based Formative Evaluation Method (Secondary Exercise 2) 

The exercise consisted of a brief introduction and the participants were asked to 

accomplish the following tasks and answer the appropriate questions. 

Participants: 

" Francois Bellet-Odent, MA/MSc Product and Industrial Design, De Montfort University 

" Kimperly Beng Kcun Yeap, MA/MSc Interior Design, De Montfort University 

" Coco (Cynthia) Chu, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Sara Ekenger, MA/MSc Design Management, De Montfort University 

" Noel Healy, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Andy Grecory, MA/MSc Graphic and Multimedia Design, De Montfort University 

" Dav Tara, MA/MSc Graphic and Multimedia Design, De Montfort University 

" C. Volkan Demirel, MA/MSc Interior Design, De Montfort University 

" Peter Chen, PhD Graphic and Multimedia Design, De Montfort University 

" Carolyn Hardaker, PhD Fashion and Textiles Design, De Montfort University 

" Jinho Jeong, PhD Product and Industrial Design, De Montfort University 

" Hsueh-shu Liao, PhD Product and Industrial Design, De Montfort University 

" Olga Miggou, PhD Interior Design, De Montfort University 

" Claire Orwin, PhD Fashion and Textiles Design, De Montfort University 

" Puindita Tantiwong, PhD Fashion and Textiles Design, De Montfort University 

The instrument used is as seen on the next page. Following to this sample, it presents 
the participants response. 
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User Group based Formative Evaluation Method (Secondary Exercise 2) 

Declarations: By participating in this exercise it is affirmed that you: 
hold a valid e-mail address 

" freely volunteered to participate in these tests 

" are postgraduate student, or a research active member of staff in design 

" are aware that you are not the ones being tested, but rather it is the prototype that is under test 

" are aware that you have the right to withdraw consent and to discontinue participation at any time 

without further questions 

" will be given, prior to these tests, a brief description of the project, as well as, the procedures that will be followed 

" will be given the opportunity to ask questions and have your questions answered to your satisfaction 

Section 1: Please choose your preference by circling / filling in as appropriate: 

Q1.1 Please indicate your age: ........... 

Q1.2 Please indicate your gender: Male Female 

Q1.3 Please indicate your nationality: 
English Other European Other non-European 

Q1.4 When you conduct research in design, how often do you search for previous and / 

or current research relevant to your area of enquiry? 
Always Frequently Seldom Never 

Q1.5 Do you currently use the WWW for searching information relevant to your area of enquiry? 
Yes No 

Q1.6 Please indicate if you are actively involved in research and if so to what extent : 
Yes No 

Full Tune Part Time Student Staff 
MA / MSc 
MPhil research 
PhD research 
Other Research 
Supervisor 
Other 

Q1.7 Please indicate your computer literacy: 
Very High High Average Low 
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Section 2: Searching Task 

Please follow the instructions: 
A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 
B. Follow the appropriate hyperlinks to reach the Search page 
C. Please search for: subject of research Graphics /Multimedia 

other keyword Medical 

visual Yes 
match logic And 

(do this by typing and selecting the criteria using the form) 
D. Please click on the Start Search button 
E. When you have retrieved results, check whether you have relevant matches 
F. To do this, click on the Record's ID link to get details of the research work 
G. Then click on the image link to get the relevant audio-visual material 
H. Then go back & click on the full content link to get the whole document of the 
research work 
1. Click on Start New Search & then repeat steps B-E by replacing the search values 
using the following: project status Completed 

deliverable status Unpublished 
deliverable MA 

subject of research Management 

match logic Or 

J. Click on Start New Search & then repeat steps B-E by replacing the search values 
using the following: projects status Completed 

subject of research Management 

match logic And 

K. Circle / filling in questions in relation to this task which are as follows: 

Q2. Reactions in relation to Searching (searching task): 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Searching (searching task): 

- Characters on screen hard to read -2 -1 012 easy to read 

- Graphics on screen unhelpful -2 -1 012 helpful 

- Arrangement of information illogical -2 -1 012 logical 

- Amount of information inadequate -2 -1 012 adequate 
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- Screen layout unhelpful -2 -1 012 helpful 

- Colour scheme frustrating -2 -1 012 satisfying 

- Screen navigation confusing -2 -1 012 clear 

Q4. Terminology In relation to Searching (searching task): 

- Relevance of terminology to the requirement of searching data 

unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Searching (searching task): 

- Filling the search form difficult -2 -1 012 easy 

- Relevance of your search criteria with those retrieved 
unrelated -2 -1 012 related 

Q6. Speed of System in relation to Searching (searching task): 

too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Searching (searching task): 

- Did you experience error messages always -2 -1 012 never 

- If error messages, were unhelpful -2 -1 012 helpful 

Q8. Please feel free to print some comments according to the task accomplished 

1ºIº0 ºNºNººººNºNºNººNºNººººººNºNN1ºººNººººººNºNNºN N NNºNºNºNººººººººNºNºººNººººººNººººNºººººººNºNººNN NººN 

N NN ººººººN NºººNNºººººNºNN NººººººNNºººNNºNººººººººººNNNººNººNN N NNººNºN NN NººNNºNººººººNººNºººNººNN 

NºNºN NºNºººNºººººººººN .......... NººNºººNºººººNººNNNººNººNººNºNNºNº1ºNººN NººNºººNººººººN t NNºNºNººNººNNN 

ºtºNºN 0 ººººN NºººººNºNºNººººNºNºººNººººNºººººNN NNººNºººººNººNºººººNººNN NººNNººººººNMN N1ºNºNºº1 N NNººN t 

Section 3: Subscription of Updates Task 

Please follow the instructions:: 

A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 

B. Follow the appropriate hyperlinks to reach the Search page 
C. Please search for: projects status Current 

subject of research Graphics/Multimedia 

method Soft Systems Methodology 

match logic And 

D. Please click on the Start Search button 

E. When you have retrieved results, check whether you have relevant matches 
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(you should get one relevant match with Record ID: 192) 

F. Then, follow the appropriate hyperlinks to reach the Subscription of Updates page 
G. Please subscribe with the criteria entered on the step C (excluding the And match logic) 

H. When you have finished, type your e-mail address and name and click on the 
Subscribe button 

I. Questions in relation to this task will presented on section 5. Proceed to next section 

Section 4: Contributing Task 

Please follow the instructions: 
A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 
B. Follow the appropriate hyperlinks to reach the Contributions page 
C. Please provide details about yourself and your research work as appropriate 

- to submit the abstract and / or the aim of your work that is located in a disk, please 

open document from the file menu, select all, copy and paste to the appropriate place 
D. If you wish to submit audio-visual and the research document itself, please select 
Yes and the type of the file that is being submitted and finally, click on the Submit 
button. When your contribution is accepted you will get instructions of how to submit 

audio-visual and the research document itself, in particular, to: 

submit the whole document and the audio-visual material from a disk, please locate 

them on the desktop and drag and drop on the nereid's appropriate folder 

E. When you finished with your submission, go to the Search Form 
F. Search for your Name or any other combination to retrieve your contribution 
G. Check the relevance of the retrieved match with your submission 
H. At this point, administer contributes relevant research work to the subscribed 
criteria entered on step C- section 3 in which the main difference with the one 
matched on the previous task is that is concerned with a published article and not an 

unpublished current PhD 
I. Circle / filling in questions in relation to this task which are as follows: 

Q2. Reactions in relation to Contributing (contribution task): 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Contributing (contribution task): 

- Characters on screen hard to read -2 -1 012 easy to read 

- Graphics on screen unhelpful -2 -1 012 helpful 
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- Arrangement of information 

- Amount of information 

- Screen layout 

- Colour scheme 

- Screen navigation 

illogical -2 -1 0 1 2 logical 
inadequate -2 -1 0 1 2 adequate 
unhelpful -2 -1 0 1 2 helpful 
frustrating -2 -1 0 1 2 satisfying 
confusing -2 -1 0 1 2 clear 

Q4. Terminology in relation to Contributing (contribution task): 

- Relevance of terminology to the requirement of contributing data 

unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Contributing (contribution task): 

- Filling the contribution form difficult -2 -1 012 easy 

- Relevance of your contribution with the one you submitted 
unrelated -2 -1 012 related 

Q6. Speed of System in relation to Contributing (contribution task): 
too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Contributing (contribution task): 

- Did you experience error messages always -2 -1 012 never 

- If error messages, were unhelpful -2 -1 012 helpful 

Q8. Please feel free to print some comments according to the task accomplished 

ýNNýý1N1ýNt1111NýýýNýýNýý" 
....... N.. N.. N... NN.. N... NNN........ NN.. N.. N.. NN 0.... N.. N.... NN.. to . N. *N. *N0 

" III. III. II..... I1111111I I "..... ..... 111111............... II IIII0INI IIIIIN..... NIIII*. "0..... ................. .... II IIIIN 

Section 5: Subscription of Updates Task 

Please follow the instructions: 
A. Wait for up a short period of time and then check your e-mail 
B. Follow the instructions given 

C. Load the nereid's Search page and search for the ID provided in the e-mail 
D. Check whether the retrieval is relevant to the subscribed search and different than 
the one matched on section 3 (you may check the different Record ID numbers) 
E. Then click on the Record's ID link to get details of this research work 
F. Please do not close (log off) this page 
G. Circle / filling in questions in relation to this task which are as follows: 
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Q2. Reactions in relation to Subscribing of Updates (subscription to updates task): 
terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Subscribing of Updates (subscription to updates task): 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 

- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q4. Terminology in relation to Subscribing of Updates (subscription to updates task): 

- Relevance of terminology to the requirement of subscribing to updates 
unrelated -2 -1 012 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Subscribing of Updates (subscription to updates task): 

- Filling the submission form difficult -2 -1 012 easy 

- Relevance of the subscription to updates method matches with the criteria initially 

entered in the subscription form unrelated -2 -1 012 related 

Q6. Speed of System in relation to Subscribing of Updates (subscription to updates task): 

too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Subscribing of Updates (subscription to updates task): 

- Did you experience error messages always -2 -1 012 never 

- If error messages, were unhelpful -2 -1 012 helpful 

Q8. Please feel free to print some comments according to the task accomplished 
. NN. N... NNN.. N9N. N... NNN.... N.... N.. N. NNNN. N.... NI... N.. N. $".. 0 ýýN0ýýN Ný0....... N. 1 

6NN.. N. N... N0. N. $... NNN. NN. N. ýNýANNNýýNýýNýýNNN 4N. N.. N.... N. 
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Section 6: Communicating with each other Task 

Please follow the instructions:: 

Method 1 
A. Please click on the e-mail provided and send an enquiry in relation to this research 
B. Wait for a short time and then check your e-mail 

Method 2 
A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 
B. Follow the appropriate hyperlinks to reach the Communicating with each other page 
C. Please search for: projects status Current 

subject of research Graphics /Multimedia 

match logic And 

D. Please click on the Submit button 
E. When you have retrieved results, check whether you have relevant matches 
F. Please click on the e-mail provided and send an enquiry in relation to this research 
G. Wait for a short time and then check your e-mail 
H. Circle / filling in questions in relation to this task which are as follows: 

Q2. Reactions in relation to Communicating with each other (Communicating with each other task): 

terrible -2 -1 012 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Functionality of System in relation to Communicating with each other (Communicating with each other task): 

- Communicating with others difficult -2 -1 012 easy 

Q4. Speed of System in relation to Communicating with each other (Communicating with each other task): 

too slow -2 -1 012 fast enough 

Q5. Error Messages in relation to Communicating with each other (Communicating with each other task): 

- Did you experience error messages always -2 -1 012 never 

- If error messages, were unhelpful -2 -1 012 helpful 

Q6. Please feel free to print some comments according to the task accomplished 
NI N II. III II NºººN I IIºNN IINI. INNºII..................... 1111 NN.............. 0*.. * INI ............ I ........... 1ººNIN ININ 

NINºIN NIºººNNºNINºNºINºINIºINºNIºN NN N Nº1ºº11ºNINº1ºNºººº1 NºININºINNNºINII NII NººNIINN NII NºIN111tº1 N 

11111ºº111ºººººººNººº1ºNº11ºNIºººNNºNINIººIIINººNNN........... IººINNNºº1 NIINI. 0111 NººN I IºIN N INº1ºNIºNNN 1ºNºN 

NNNIºIºNI I ...... ºNNºº1º1ºINNº1º1ººIINºNN.............. NººNINººNN N NNI Iºº0 NNºNI. MINI..... N NIINNINIIIN 11N " 
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Section 7: Navigating throughout the nereid system Task 

Please follow the instructions: 
A. Please load the URL: http: //146.227.33.75: 591/nereid/welcome. htm 

B. Then follow all hyperlinks and mouseovers to browse the system 
C. Circle / filling in questions in relation to this task which are as follows: 

Q2. Reactions in relation to Navigating the system (navigating task): 

terrible -2 -1 0 1 2 wonderful 
frustrating -2 -1 0 1 2 satisfying 
dull -2 -1 0 1 2 stimulating 
difficult -2 -1 0 1 2 easy 
rigid -2 -1 0 1 2 flexible 

Q3. Screen Layout in relation to Navigating the system (navigating task): 

- Characters on screen hard to read -2 -1 0 1 2 easy to read 

- Graphics on screen unhelpful -2 -1 0 1 2 helpful 

- Arrangement of information illogical -2 -1 0 1 2 logical 

- Amount of information inadequate -2 -1 0 1 2 adequate 

- Screen layout unhelpful -2 -1 0 1 2 helpful 

- Colour scheme frustrating -2 -1 0 1 2 satisfying 

- Screen navigation confusing -2 -1 0 1 2 clear 

Q4. Terminology in relation to Navigating the system (navigating task): 

- Relevance of terminology to the requirement of navigating the syst em 

unrelated -2 -1 0 1 2 related 

- Meaning of messages which appeared on screen 
confusing -2 -1 012 clear 

Q5. Functionality of System in relation to Navigating the system (navigating task): 

- Relevance of links in relation to the navigation of the system 

unrelated -2 -1 012 related 

Q6. Speed of System in relation to Navigating the system (navigating task): 
too slow -2 -1 012 fast enough 

Q7. Error Messages in relation to Navigating the system (navigating task): 

- Did you experience error messages always -2 -1 012 never 

- If error messages, were unhelpful -2 -1 012 helpful 

Q8. Please feel free to print some comments according to the task accomplished 
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. NNN.. N. NN. N0NN. N. N... N.. N.... NN........ _..... """"NNN". N". N""1. N""NNS. e0... 00.. 00Nttýýýt Nt1NNNýNtN 

1111111...................... IIN...... NIIN 1111111111... 0 NIINIIH111111111111111111N.. fl.. III.............................. III. 

Q0. Please feel free to print some overall comments 
ººNººNNºººººNºNºN.................. NººººNºººNººNººº1ºNºNºNN Nººº........................ NºººººººººNººN NNººNººNºº 

ºººººººNººNºººNºNºººNººººNNºNºNºNºººººNºNººNººNººNººNºNººººººººººººººN NººººNººNNººººNNºNºN N NººNºººººººººNº 

ºNºººN NººNººººN NNººNºNºººN NºººNººNººNºNN N. esse.. ººNººººººNºººN NºNºNººººººNºººNºººNººNºººººNººººNººººººN Nº 

ºººNººNNNºNºººNººººººNººNººNN NºººNNNºNºNººNººNºNºººNºººNººNºNN NººNººNººººººNººNºººNNN NººNNººNN NºN 

Your Name .................................................... 

Many Thanks for participating in this exercise, 

Nikolaos Bessis 
PhD Design and Manufacture Research 
Faculty of Art and Design 
De Montfort University, Leicester 
August, 2000 

Numbering of Participants: 
1 Francois Bellet-Odent, MA/MSc Product and Industrial Design, De Montfort University 

2 Kimperly Beng Kcun Yeap, MA/MSc Interior Design, De Montfort University 

3 Coco (Cynthia) Chu, MA/MSc Graphic and Multimedia Design, De Montfort University 

4 Sara Ekenger, MA/MSc Design Management, De Montfort University 

5 Noel Healy, MA/MSc Graphic and Multimedia Design, De Montfort University 

6 Andy Grecory, Graphic and Multimedia Research, De Montfort University 

7 Dav Tara, MA/MSc Graphic and Multimedia Design, De Montfort University 

8 C. Volkan Demirel, MA/MSc Interior Design, De Montfort University 

9 Peter Chen, PhD Graphic and Multimedia Design, De Montfort University 

10 Carolyn Hardaker, Fashion and Textiles Research, De Montfort University 

11 Jinho Jeong, PhD Product and Industrial Design, De Montfort University 

12 Hsueh-shu Liao, PhD Product and Industrial Design, De Montfort University 

13 Olga Miggou, PhD Interior Design, De Montfort University 

14 Claire Orwin, PhD Fashion and Textiles Design, De Montfort University 
15 Puindita Tantiwong, PhD Fashion and Textiles Design, De Montfort University 
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Section 1 
Q 1.1 Please indicate your age (in years) 
Q1.2 Please indicate your gender (M=Male, F=Female) 

Q 1.3 Please indicate your nationality (E=English, OE=Other European, OnE=Other non-European) 
Q1.4 When you conduct research in design, how often do you search for previous and / 

or current research relevant to your area of enquiry? (A=Always, F=Frequently, S=Seldom, N=Never) 

Q1.5 Do you currently use the WWW for searching information relevant to your area of enquiry? (Y=Yes, N=No) 

Q1.6 Please indicate if you are actively involved in research and if so to what extent (Y=Yes, 

N=No, FT=Full Time, PT=Part Time, S=Student, SF=Staff) 

Q1.7 Please indicate your computer literacy (VH=Very High, H=High, A=Average, L=Low) 

No Participant Q1.1 Q1.2 Q1.3 Q1.4 Q1.5 Q1.6 Q1.7 

1 27 M OE A Y Y, FT, S, MA/MSc H 
2 23 F OnE A N Y, FT, S, MA/MSc A 
3 22 F OnE F Y Y, FT, S, MA/MSc H 
4 27 F OE A Y Y, FT, S, SF (PT), MA/MSc A 
5 64 M E F Y Y, PT, SF, MA/MSC VII 
6 26 M E A Y Y, FT, SF, Other Research VII 

7 43 M E A Y Y, FT, S, SF, MA/MSc VII 

8 24 M OE A Y Y, FT, S, MA/MSc A 

9 26 M OnE F Y Y, FT, S, PhD H 

10 37 F E F Y Y, PT, SF, Other Research VH 

11 31 M OnE F Y Y, FT, S, PhD A 

12 40 M OnE A Y Y, PT, S, PhD 11 

13 32 F OE A Y Y, FT, S, PhD A 
14 29 F E A Y Y, FT, S, PhD A 

15 33 F OnE A Y Y, FT, S, PhD A 

All numbering under the assigned numerical values are concerned with the identity 

number of each participant in relation to the response. 

Section 2, Searching Task 
Q2. Reactions in relation to Searching (searching task): 

terrible -2 -1 012 wonderful 
9 2,3,4,5,6,7,8,10,11,14 1,12,13,15 

frustrating -2 -1 012 satisfying 
1,3,4,5,6,9,10 2,7,8,11,12,13,14,15 

dull -2 -1 012 stimulating 
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5,6,9,10 1,3,4,7,8,13,14 2,11,12,15 

difficult -2 -1 012 easy 
3,4,6,11,1,2,5,7,8,9,10,12,13,14,15 

rigid -2 -1 012 flexible 
681,4,5,11,13,15 2,3,7,9,10,12,14 

Q3. Screen Layout in relation to Searching (searching task): 

- Characters on screen 
hard to read -2 -1 0 1 2 easy to read 

4 9,11 1,6,7,10,15 2,3,5,8,12,13,14 

- Graphics on screen 

unhelpful -2 -1 0 1 2 helpful 

1 4,9,10,11 2,3,6,7 5,8,12,13,14,15 

- Arrangement of information 

illogical -2 -1 0 1 2 logical 
6 1,3,4,5,8,9,10,11,12 2,7,13,14,15 

- Amount of information 
inadequate -2 -1 0 1 2 adequate 

10,15 2,3,4,5,6,7,8,9,11 1,12,13,14 

- Screen layout 

unhelpful -2 -1 0 1 2 helpful 
4 1 5,6,9,10,11,12 2,3,7,8,13,14,15 

- Colour scheme 
frustrating -2 -1 0 1 2 satisfying 

4 9,14 1,3,6,10,11,12,15 2,5,7,8,13 

- Screen navigation 
confusing -2 -1 0 1 2 clear 

1 4,6,9,10,11 14 2,3,5,7,8,12,13,15 

Q4. Terminology in relation to Searching (searching task): 

- Relevance of terminology to the requirement of searching data 

unrelated -2 -1 0 1 2 related 
1,8 2,3,4,5,6,7,10,11,14 9,12,13,15 

- Meaning of messages which appeared on screen 
confusing -2 -1 0 1 2 clear 

6,8,11 1,4,5,7,12,14 2,3,9,10,13,15 

Q5. Functionality of System in relation to Searching (searching task): 

- Filling the search form 
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difficult -2 -1 012 easy 
4 1,3,5,6,8,11,13 2,7,9,10,12,14,15 

- Relevance of your search criteria with those retrieved 
unrelated -2 -1 012 related 

9 2,3,6,7,11,14 1,4,5,8,10,12,13,15 

Q6. Speed of System in relation to Searching (searching task): 

too slow -2 -1 012 fast enough 
3,6,9,11 1,2,4,5,7,8,10,12,13,14,15 

Q7. Error Messages in relation to Searching (searching task): 

- Did you experience error messages 

always -2 -1 012 never 
4 15 1,2,3,5,6,7,8,9,10,11,12,13,14 

- If error messages, were 
unhelpful -2 -1 012 helpful 

4,15 

Q8. Comments (searching task) 

Participant 2: I like the fast and easy way of searching information needed. 
Participant 6: Record ID to bottom; makes you feel like you must enter a value. 
Participant 8: The and/or buttons in the search page are not very clear to understand. 
Participant 9: The find all records is confusing. 
Participant 13: In the search screen the name could be replaced with author because this is the 

current terminology used by researchers. 
Participant 14: Notes on and/or searching should be more prominent to alter user system will 
work between fields - good concept though. 

Section 3: Subscription of Updates Task 

see section 5. 

Section 4: Contributing Task 

Q2. Reactions in relation to Contributing (contribution task): 

terrible -2 -1 012 wonderful 
4 1,2,3,5,6,7,8,10,11,13,14 9,12,15 

frustrating -2 -1 012 satisfying 
4 1,3,5,6,9,10,11,13 2,7,8,12,14,15 

dull -2 -1 012 stimulating 
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4,6,9,10 1,3,5,7,8,11,13,14 2,12,15 

difficult -2 -1 0 1 2 easy 
4 6,9,10 1,11 1,2,3,5,7,12,13,14,15 

rigid -2 -1 0 1 2 flexible 
4 6,910 11,12,15 1,2,3,5,7,8,13,14 

Q3. Screen Layout in relation to Contributing (contribution task): 

- Characters on screen 
hard to read -2 -1 0 1 2 easy to read 

4 

- Graphics on screen 

unhelpful -2 -1 

- Arrangement of information 

illogical -2 -1 
6 

- Amount of information 

inadequate -2 -1 

- Screen layout 

unhelpful -2 -1 
6 

- Colour scheme 
frustrating -2 -1 

1,5,6,7,10,11,15 2,3,8,9,12,13,14 

12 helpful 
1,3,5,7,11,13 2,8,12,14,15 

0 
4,6,9,19 

12 logical 
1,5,10,11,12,13,14,15 2,3,7,8,9 

0 
4 

01 
4 1,3,5,6,7,9,11,13 

01 
4,9 5,10,11,14,15 

01 
4,6,911 10,12,14,15 

2 adequate 
2,8,10,12,14,15 

2 helpful 

1,2,3,7,8,12,13 

2 satisfying 
1,2,3,5,7,8,13 

- Screen navigation 
confusing -2 -1 012 clear 

4,6 10,11 5,9 1,2,3,7,8,12,13,14,15 

Q4. Terminology in relation to Contributing (contribution task): 

- Relevance of terminology to the requirement of contributing data 

unrelated -2 -1 012 related 
6 4,9,11 5,10,14 1,2,3,7,8,12,13,15 

- Meaning of messages which appeared on screen 

confusing -2 -1 012 clear 
4,6,9,11 2,5,7,10,14 1,3,8,12,13,15 

Q5. Functionality of System in relation to Contributing (contribution task): 

- Filling the contribution form 
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difficult -2 -1 012 easy 
4,6 3,8,10,11 1,2,5,7,9,12,13,14,15 

- Relevance of your contribution with the one you submitted 

unrelated -2 -1 012 related 
4 6,11,13 1,2,3,5,7,8,9,10,12,14,15 

Q6. Speed of System in relation to Contributing (contribution task): 

too slow -2 -1 012 fast enough 
9 6,10,11 1,2,3,4,5,7,8,12,13,14,15 

Q7. Error Messages in relation to Contributing (contribution task): 

- Did you experience error messages 

always -2 -1 012 never 
13 3,10 1,2,4,5,6,7,8,9,11,12,14,15 

- If error messages, were 
unhelpful -2 -1 012 helpful 

3,13 10 

Q8. Comments (Contribution task) 

Participant 6: Layout of contribution form could have been more flowing. 

Participant 13: I would like to have a multiselection in the box subject of research. The field 
title in the search menu did not work. 
Participant 14: Compulsory fields should be marked eg. by asteria. Flexibility of contribution 

very good. 

Section 5: Subscription of Updates Task 
Q2. Reactions in relation to Subscribing of Updates (subscription to updates task): 

terrible -2 -1 0 1 2 wonderful 
1,3,4,5,6,8,9,10,14 2,7,11,12,13,15 

frustrating -2 -1 0 1 2 satisfying 
1,4,5,6,9,10 2,3,7,8,11,12,13,14,15 

dull -2 -1 0 1 2 stimulating 
6,9,10 1,4,5,8,13,14,15 2,3,7,11,12 

difficult -2 -1 0 1 2 easy 
1,3,5,6,8 2,4,7,9,10,11,12,13,14,15 

rigid -2 -1 0 1 2 flexible 
6,9 1,4,5,8,10,12 2,3,7,11,13,14,15 

Q3. Screen Layout in relation to Subscribing of Updates (subscription to updates task): 
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- Characters on screen 
hard to read -2 -1 0 1 2 easy to read 

4 1,5,6,7,9,10,11,15 2,3,8,12,13,14 

- Graphics on screen 
unhelpful -2 -1 0 1 2 helpful 

426,9,10 1,3,5,7,11 2,8912913914915 

- Arrangement of information 
illogical -2 -1 0 1 2 logical 

4,10 1t596,11 2,3,7,8,9,12,13,14,15 

- Amount of information 
inadequate -2 -1 0 1 2 adequate 

4,9 1,3,5,6,7,12 2,8,10,11,13,14,15 

- Screen layout 

unhelpful -2 -1 0 1 2 helpful 
4,9,10 1,3,5,6,11,13,14 2,7,8,12,15 

- Colour scheme 
frustrating -2 -1 0 1 2 satisfying 

4,6,9 1,10,11,12,13,14,15 2,3,5,7,8 

- Screen navigation 

confusing -2 -1 0 1 2 clear 
4 1 3,6,9,10,11,13,14 2,5,7,8,12,15 

Q4. Terminology In relation to Subscribing of Updates (subscriptio n to updates task): 

- Relevance of terminology to the requirement of subscribing to updates 
unrelated -2 -1 0 1 2 related 

4,5,6,7,9,14 1,2,3,8,10,11,12,13,15 

- Meaning of messages which appeared on screen 
confusing -2 -1 0 1 2 clear 

4 5,6,7,11,14 1,2,3,8,9,10,12,13,15 

Q5. Functionality of System in relation to Subscribing of Updates (subscription to updates task): 

- Filling the submission form 
difficult -2 -1 0 1 2 easy 

4,6,14 1,2,3,5,7,8,9,10,11,12,13,15 

- Relevance of the subscription to updates method matches with the criteria initially entered in 

the subscription form 

unrelated -2 -1 0 1 2 related 
4 5,6,9 1,2,3,7,8,10,11,12,13,14,15 

Q6. Speed of System in relation to Subscribing of Updates (subscription to updates task): 
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too slow -2 -1 012 fast enough 
1 5,6,9 2,3,4,7,8,10,11,12,13,14,15 

Q7. Error Messages in relation to Subscribing of Updates (subscription to updates task): 

- Did you experience error messages 

always -2 -1 012 never 
1 2,3,4,5,6,7,8,9,10,11,12,13,14,15 

- If error messages, were 

unhelpful -2 -1 012 helpful 
1 

Q8. Comments (Subscribing to updates task) 

Participant 2: I find this convenient, easy and fast way of doing research. 
Participant 14: It would be useful to have the and/or options for subscribing. 

Section 6: Communicating with each other Task 
Q2. Reactions in relation to Communicating with each other (Communicating with each other task): 
terrible -2 -1 0 1 2 wonderful 

4 1,5,6,9,10,13,14 2,3,7,8,11,12,15 
frustrating -2 -1 0 1 2 satisfying 

4,9 1,5,6,10 2,3,7,8,11,12,13,14,15 
dull -2 -1 0 1 2 stimulating 

9 4 1,5,6,10,13,14 2,3,7,8,11,12,15 

difficult -2 -1 0 1 2 easy 
4 5,6,9,10 1,2,3,7,8,11,12,13,14,15 

rigid -2 -1 0 1 2 flexible 
4,9,10 5,6 1,2,3,7,8,11,12,13,14,15 

Q3. Functionality of System in relation to Communicating with each other (Communicating with each other task): 

- Communicating with others 
difficult -2 -1 012 easy 

5,10 1,2,3,4,6,7,8,9,11,12,13,14,15 

Q4. Speed of System in relation to Communicating with each other (Communicating with each other task): 

too slow -2 -1 012 fast enough 
9 5,6,10 1,2,3,4,7,8,11,12,13,14,15 

Q5. Error Messages in relation to Communicating with each other (Communicating with each other task): 

- Did you experience error messages 

always -2 -1 012 never 
10 1,2,3,4,5,6,7,8,9,11,12,13,14,15 
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- If error messages, were 

unhelpful -2 -1 012 helpful 
10 

Q6. Comments (Communicating with each other task) 

Participant 2: 1 love the way being able to communicate with the author of the published work. 
Participant 9: More methods to contact people (ie. icq, phone number, post address). 
Participant 13: I believe that on the search field for others in the conduct field the option of 

retrieving the data ID or details of publications by these authors would be very helpful because 

we can predict or tell the experience of the author / how many years is working on the subject, 
if he is energetic researcher, etc. 
Participant 14: Search for individuals very flexible and easy to complete. 

Section 7: Navigating throughout the nereid system Task 
Q2. Reactions in relation to Navigating the system (navigati ng task): 

terrible -2 -1 0 1 2 wonderful 
4,6,9,10 1,2,3,5,7,8,13,14,15 11,12 

frustrating -2 -1 0 1 2 satisfying 
4 6,10 1,3,5,8,9,13 2,7,11,12,14,15 

dull -2 -1 0 1 2 stimulating 
9 4,10 1,3,5,6,7,8,13,14,15 2,11,12, 

difficult -2 -1 0 1 2 easy 
4 6,10 3,5,11 1,2,7,8,9,12,13,14,15 

rigid -2 -1 0 1 2 flexible 
4,6,9,10 5,8,11,13 1,2,3,7,12,14,15 

Q3. Screen Layout in relation to Navigating the system (navigating task): 

- Characters on screen 
hard to read -2 -1 012 easy to read 

4 1,5,6,7,9,11,15 2,3,8,10,12,13,14 

- Graphics on screen 

unhelpful -2 -1 012 helpful 
9 1,4 5,6,7,10,11,13 2,3,8,12,14,15 

- Arrangement of information 

illogical -2 -1 

- Amount of information 
inadequate -2 -1 

01 

10 1,4,5,6 

01 

1,3,4,5,6,7,9,13,14 

2 logical 
2,3,7,8,9,11,12,13,14,15 

2 adequate 
2,8,10,11,12,15 
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- Screen layout 

unhelpful -2 -1 0 1 2 helpful 
4 1,6,9 3,5,8,10,11,14 2,7,12,13,15 

- Colour scheme 
frustrating -2 -1 0 1 2 satisfying 

4 6,9,11 1,3,8,10,12,14 2,5,7,13,15 

- Screen navigation 
confusing -2 -1 0 1 2 clear 

4,6,9 1,11 5,10 2,3,7,8,12,13,14,15 

Q4. Terminology in relation to Navigating the system (navigating task): 

- Relevance of terminology to the requirement of navigating the system 

unrelated -2 -1 012 related 
4 1,5,6,7,8,9,10,11,13,14 2,3,12,15 

- Meaning of messages which appeared on screen 

confusing -2 -1 012 clear 
4 1,5,6,7,8,9,10,11,14 2,3,12,13,15 

Q5. Functionality of System in relation to Navigating the system (navigating task): 

- Relevance of links in relation to the navigation of the system 

unrelated -2 -1 012 related 
4 5,6,9,10,11 1,2,3,7,8,12,13,14,15 

Q6. Speed of System in relation to Navigating the system (navigating task): 

too slow -2 -1 012 fast enough 
5,6,9,10 1,2,3,4,7,8,11,12,13,14,15 

Q7. Error Messages in relation to Navigating the system (navigating task): 

- Did you experience error messages 

always -2 -1 012 never 
4,9 10,13 1,2,3,5,6,7,8,11,12,14,15 

- If error messages, were 
unhelpful -2 -1 012 helpful 

4 9,10,13 

Q8. Comments (navigating task) 

Participant 4: Slightly strange choice of words for the evaluation stage. 
Participant 6: Navigation and interactivity could be improved. 

Participant 10: My main comment is that there are a few navigation problems - eg. the need for 
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a back button on all pages. 
Participant 13: For the purpose of this preliminary test / the layout and usability of the system is 

adequate since it covers the researcher's needs. Probably on the contribution or search fields the 

names of referees or the validity of the findings should be included. 

Participant 15: If you separate a series of functions there are in the system (eg. colour) it may 
help to attract visitor and recognise quickly. 

Q0. Overall Comments 

Participant 1: The prototype is ok for the functionality aspect. Improve style. 
Participant 2: I enjoyed using the system. I found it easy to use (for someone with average 
computer knowledge) and a fast way to obtain information needed. 
Participant 4: Could be a very useful and time saving device in particular with reference to the 

current interlibrary loan system and possible frustration when surfing the net. 
Participant 5: The system of retrieving and submitting information works well and overall 
would appear to be a worthwhile and usable interactive method of communicating past and 
present research electronically. 
Participant 6: Concept is sound and feasible. 

Participant 7: Excellent prototype model. Works without any flows. Nick has a thorough grasp 
of his work and methodology used. 
Participant 9: Superb functionality and new ideas but lack of usability concerns for users. 
Participant 10: Overall the system has a lot of potential to store valuable research with the 

ability to locate and access it very quickly - looks good! 
Participant 11: For a first time user it would be a bit difficult to navigate, but as it is getting used 
to do it is quite ok to work with it. 

Participant 13: Overall the system's strength lies on the aspect of contribution and most of all 
the information push. This aspect is a unique feature of nereid and is an attribute which makes 

nereid different from all the existing systems ie. ASLIB, CRIB, OPAC, ARIAD. 

Participant 14: Good system. Very flexible compared to commercial systems used in my current 

work. 
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Primary Evaluation Exercise 

One-to-One Expert Summative Evaluation Review as a Primary Exercise 

Appendix IV consists of the instrument used for the primary evaluation exercise, which 
is the summative approach. It also provides details of this exercise results. 

This exercise is the one-to-one expert exercise with five experts in the field. In 

particular, all of them are active design researchers, supervisors or examiners and 

experts in design research issues. They included: 

Participants: 
A. Robertson, De Montfort University 

J. Wood, Goldsmiths College 

N. Cross, The Open University 

K. Wells, De Montfort University 

G. Bunce, Nottingham Trent University 

However, as explained in Chapter 6 and 7, technical and other reasons reduced the 

number of the participants. The following experts had also contacted and accepted their 

participation to the evaluation exercise: 

" B. Jenard, University Central England 

" P. Isherwood, Brunel University 

" M. Bruce / R. Spudd, UMIST 

" M. Tovey, Coventry University 

The participant brief and the instrument used is as seen on the next pages: 
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The Aim of the PhD Research 

This aim of this research is to formulate a theoretical communication and information 

model in which design research results can be more effectively and efficiently 

communicated between design researchers. 

The 5 step Research Framework 

stage 1 To review the background area of Information Systems Development 

Methodologies (ISDMs), including Soft Systems Methodology (SSM) in order 
to identify methodological approaches potentially applicable to support the 

achievement of the aim of this research study 

stage 2 To explore and understand the nature of the problem by using SSM, i. e.. to 
draw a rich picture, examine the interventions, the cultural and political aspects 

of the problem situation, identify relevant conceptual systems and describe a 

root definition in relation to communicating design research results, as well as, 
the identification and formulation of a conceptual model. 
The need for a questionnaire as the primary research tool suitable for further 

understanding within the area of the investigation is identified 

stage 3 To acquire respondents input through the questionnaire which will be used to 

establish how design research knowledge is currently communicated, as well as 

to identify what methods, systems and networks for communication are 

currently employed or needed. These results along with literature review will 
be used to make a comparison of the conceptual model identified in stage 2 

against the perceived real world and to suggest feasible changes in the form of 

a new rich picture and a refined version of a root definition. These findings 

along with the literature review and the conceptual model are used to propose 

a new theoretical communication and information model concerned with how 

design research results can be more effectively efficiently communicated 
between its peers 

stage 4 To further analyse the questionnaire along with stages 2 and 3 findings and 
Human Computer Interaction (HCI) literature based considerations in order 
to produce a specification framework. Structured interviews will be performed 
to evaluate the initial specification framework prior to the formulation of the 

prototype which will stand as the manifestation of the proposed theoretical 

communication and information model which will be tested in stage 5 to 
determine the model's validity 
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stage 5 To perform evaluation studies employing Formative and Summative exercises 
in order to test the working prototype, and thereby, the validity of the proposed 
theoretical communication and information model in terms of its effectiveness 

and efficiency 

This five step methodology as described above is illustrated in the following figure 1: 
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Based on the Soft Systems Methodology approach as described in the first three stages 

of the five step methodology, the following theoretical model has been formulated: 

" An on-line WWW based communication and information system owned, managed and 

operated by design researchers in which, they should be able to act, react and / or interact, 

and communicate with each other their completed / current design research results with 

speed. In particular, a system in which design researchers should be able to contribute on- 

line, and to assess on-line completed / current design research results. The system should 

hold these assessed works, in order for others to express and perform on-line an enquiry 

in relation to them (assessed works) by using an on-line keyword(s) search system (for 

retrieving part or the whole of research work itself in either a textual or audio-visual form 

or both) and allow on-line delivery and updates. Based on these principles, the system 

should further allow design researchers to communicate on-line with each other in order 

to act, react and / or interact on-line to provide criticism and feedback on completed / 

current design research results 

The following figure 2 provides the schematic representation of the theoretical model: 

1 Quick On-line 
www 

2 based system enabling 7 
Updated 

activities 

7; 5 Keyword (s) / Ims 

As used 6 
Completed /Current 1 

7 ri ý:.... o,...., e.... 1.7 

Key: 

1. obtaining completed / current design research results from contributors / providers 
2. assessing contributed completed / current design research results by their assessors 

3. holding assessed completed / current design research results in a storage system 
4. allowing seekers to express their interest in relation to stored assessed and completed / current design research results 

5. performing & determining to whom stored assessed completed / current design research results will be communicated 
6. delivering stored and assessed design research results to the appropriate seeker based on 4 and 5 

7. allowing a communication facility for design researchers either as contributors, assessors or seekers 

to act, react and / or interact with each other based on activities 1,2,3,4,5,6 and 7 for feedback & content criticism 

figure 2: The schematic representation of the theoretical model 

Based on this theoretical model, a specification framework and ultimately a prototype 

has been developed. The following figure 3 shows this final formulated specification 

framework that has been refined after one to one structured interviews with five experts 

in the field. The aim of this exercise was to evaluate the initial specification framework 

prior to the development of the prototype: 
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U ates Fo rm 
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I 

---------------------------------- ' Data Entry Form 
D. E. the nereid ON-LINE WWW SYSTEM 

key points: 

D. E.: Data Entry 
D. D.: Data Display 
Search Forms: for search either design research results or authors' details and then e-mail in order to enable design researchers to communicate with each o her 

Types, Bones and Lines in Grey indicate the refereeing process which is however not implemented on prototype but will be simulated for testing 

fig. 3 The final version of the Specification Framework in the form of an Operational Structure 

(where Data refers to either Completed / Current Design Research Results or Authors' Profiles) 

page 390 



Appendix IV: Primary Evaluation Exercise Instrument and Data 

After the formulation of this final specification framework, a prototype was built. Then, 

secondary evaluation exercises to ensure the efficacy, as well as the functionality of this 

prototype (i. e. does the prototype work? ) took place. In particular, these exercises 

concerned refining the prototype and included: 

" one-to-one evaluation review with five experts in content, design and technical matters 

" user group based evaluation with fifteen participants as end - users to assess the 

efficient operation of the prototype 

" check list features to ensure that the prototype is a manifestation of the theoretical model 
and unique compared to other similar systems currently used by design researchers 

The following figures 4 and 5 show the check list features of the nereid prototype 
(nereid is the nomenclature of the networked research in design prototype) as the 

manifestation of the theoretical model, as well as, its uniqness compared to existing 

methods: 

--------------------------------------- --------- On-line-------------____... ýý_. ____w.. _.. _w..... _. _. ___... _ 
Communication based Contribution Assessment Search Retrieval of Subscription 2-way Communication 

on Completed / Current Text AudioVisuals of Updates (criticism & feedback) 

Design Research 

�� �" ���� / 

fig. 4: Features' Check List of Final nereid Prototype in relation to the Theoretical Model 

The '/' symbol indicates that although this aspect is addressed in the theoretical model, 
it was not implemented in the prototype. This is because the aspect of assessing the 

submitted completed / current design research results was found not to be a priority for 

implementation. In addition to this, in order to assess the validity of this aspect of the 

theoretical model it would require referees to be available, to affirm their willingness to 
be available for assessment of submitted completed / current design research results and 
to actually perform assessment during the primary and secondary evaluation. As this 

was not considered feasible the author decided that in order to perform the primary 

evaluation the final prototype would have to simulate this aspect of the model. 

OPAC Tdnet CD ROM E. mai7 Milbase Newsgroups FTP WWW ARIADCD ARIADWWW oereM 

Communication of 
Completed Design Research ����������� 
Current Design Research X iý 1�����XX� 
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OPAC Telnet CD ROM E-mail Malbase Newsgroups FTP WWW ARIADCD ARIADWWW nerdd 

On-line Contribution X X X �� � � � X �" � 

On-line Assessment X X X XX X X X X X �" 

On-line Search � � X XX � � � � � � 

On-line retrieval of: 
teat � � X X X � � � � � � 

image X X X X X X X X X � � 

On-line Subscription xXXX 1f XXXXX� 

of Updates 
2-way Communication 

(criticism & feedback) XXX�����XX� 

fig. 5: Features' Check List Compared with other Existing Methods Currently used 

Although there is the capability of communicating completed and current design 

research using the above systems, to the best of the author's knowledge there are no 
findings to support the idea that there are systems utilising this ability (excluding the 

proposed nereid). In relation to the ARIAD WWW version, on-line contribution was 

scheduled for June 2000, however as of August 2000 this function still does not work. 
Finally, in relation to the nereid prototype, on-line assessment was not implemented as 
described on the previous page. 

The results of these secondary exercises indicated that the final prototype did not 

adversely affect users' productivity in relation to the aspects of the theoretical model. 
Also the prototype had no major functionality or usability problems. In addition to this, 

the check list tables demonstrate that this prototype is an accurate manifestation of the 

theoretical model and thus a suitable vehicle for testing the model's validity which is the 

primary aim of this research. Based on these principles, this final prototype will be used 

as the tool through which the theoretical model will be validated. The following section 
describes this process. 

Primary Evaluation Exercise 
(One-to-One Expert Summative Evaluation Review as a Primary Exercise) 

The aim of the primary evaluation exercise is to validate the theoretical model (as 

described earlier and seen in figure 2) formulated within the framework of a PhD 
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research study at De Montfort University, Faculty of Art & Design, Leicester. This 

exercise is the one-to-one expert evaluation with nine participants experts in the field. 

The experts are all active design researchers, supervisors or examiners, experts in 

design research issues, fellow members of the Design Research Society and the 
European Academy of Designers and recognised world wide as are either editors, co- 

editors or associate editors in international refereed design research journals. They 

include: 

Prof. N. Cross, The Open University 

Prof. B. Jenard, The University of Central England 

Prof. P. Isherwood, Brunel University 

Dr M. Bruce / Miss R. Spudd, UMIST 

Dr G. Bunce, Nottingham Trent University 

Dr K. Wells, De Montfort University 

Mr J. Wood, Goldsmith University 

Mr M. Tovey, Coventry University 

Mr A. Robertson, De Montfort University 

Criteria through which the theoretical model will be validated 
The criteria used to validate the proposed theoretical model in terms of whether it 

provides a more effective and efficient means for communication of design research 

results between design researchers is concerned with the degree of satisfaction and 
improvement with this proposal for communicating design research work between 

design researchers. This clearly involves the degree, speed and convenience which 
design researchers are made aware of what is available in relation to assessed 

completed and current design research work. It also involves the degree and the speed 

with which world-wide accessibility and availability, relevance and accuracy of 

communicating design research can be achieved. In addition to this, it involves the 
degree and the speed with which world-wide accessibility and availability, relevance 

and accuracy of communicating with each other regarding design research can be 

achieved. In conclusion, the evaluation will validate the aspects of the proposed 

theoretical model based on the assumption that design researchers wish to share their 

work by evaluating the following criteria: 

" the degree of satisfaction with the way completed and current design research is 

communicated 

" the quality with which completed and current design research work is communicated 

" the speed with which all the aspects of the proposed theoretical model can be 

achieved 
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" the degree to which the completed and current design research work is available and 

accessible 

" the degree to which communication of completed and current design research work is 

relevant and accurate 
" the degree to which design researchers are able to communicate with each other 

The following figure 6 summarises the criteria through which the proposed theoretical 

communication and information model will be validated in terms of satisfaction with its 

efficiency and effectiveness: 

EFFECTIVENESS 

Availability of Accuracy of Relevance of Quality of Convenience of 

" what research has been done 
" what research is currently going on 

" what work is done subsequently 
" communication with each other 

EFFICIENCY 

of 

" communicating what research has been done 
" communicating what research is currently going on 

" communicating what work is done subsequently 
" communicating with each other 

figure 6: The Criteria through which the theoretical model will be validated 

However, it should made clear that the aim of this exercise is not to compare the nereid 

prototype and its theoretical basis with existing specific systems but to determine 

whether overall it represents an improvement. In order to achieve this, the administrator 

will through the nereid prototype demonstrate each aspect of the theoretical model as 
listed below and participants will be asked to assess its validity through the questions 

provided. The aspects of the theoretical model to be validated are listed as follows: 

1. Searching and retrieving submitted and assessed* research work itself in textual and 

audio-visual form in part and/or whole 

2. Retrieving Updates of available subsequent research work in a particular field of 
interest 

3. Contributing research work in textual and audio-visual form in part and/or whole, as 

well as, the contributing author's details 
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4. Communicating with each other as an action, interaction and/or reaction 
5. Assessing submitted design research work* 

* As the aspect of assessing submitted design research work has not been implemented 
in the nereid prototype, the information content used in the prototype is already refereed 
as it consists of either completed MA / MScs / PhDs or registered PhDs. In order to 

evaluate this aspect of the theoretical model in particular, the administrator will describe 

this process of assessing submitted work through the specification framework diagram 

as seen in figure 3. 

The following sections describe the tasks which the author, as the administrator of this 

exercise, will use to demonstrate the aspects of the theoretical model to the participants. 
After this the participants will assess and validate the proposed theoretical model 
through the questions provided. 
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Questions: 

Q1.1 When you conduct research in design, how often do you search for previous and / or 
current research relevant to your area of enquiry? 

Q1.2 What are the main sources for searching for research relevant to your enquiry? 
Q1.3 Do you currently use the WWW for searching information relevant to your area of 

enquiry and if so which? 
Q1.4 Please indicate if you are actively involved in research and if so to what extent 
Q1.5 Please indicate your computer literacy 

Following this, all subjects had a demonstration of the following tasks for the purposes 
as also described next, and then they asked to answer the corresponding questions: 

Section 1, Searching 

Participants are shown the following steps in order to demonstrate the degree of speed, 
availability, accuracy, relevance, quality and convenience of searching and retrieving 
completed / current design research results using the nereid prototype as the 
manifestation of the proposed theoretical model. In particular, this task examines 
whether the aspect of retrieving on-line design research work can provide a satisfactory, 

effective and efficient means of communication. It also examines whether 
communicating part or the whole of design research work in a both textual and audio- 

visual form can provide a greater degree of understanding, completeness and detail of 

what has been done, what is going on currently and is available in the field of particular 
interest. This task includes the following steps: 

A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welcome. htm 
B. Navigate throughout the system and reach the Search page 
C. Search with the following criteria: Graphics / Multimedia 

Medical 
Image 
And (match logic) 

D. Check relevance of matches 
E. Get details of the research work 
F. Get the audio-visual representation 
G. Get the whole design research work 
H. Repeat steps C-E by replacing the search values with the use of the following: 

Completed 

Management 
Or (match logic) 
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I. Repeat steps C-E by replacing the search values with the use of the following: 
Completed 
Management, And (match logic) 

J. Circle / fill in questions in relation to this task which are as follows: 

Q2. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with searching and retrieving on-line completed / 

current design research work world-wide as demonstrated in this prototype in 

terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very 
satisfactory 
Finding what research has been done -2 -1 0 1 2 

Finding what research is currently going on -2 -1 0 1 2 

Speed -2 -1 0 1 2 
Clarity -2 -1 0 1 2 
Completeness -2 -1 0 1 2 

Detail -2 -1 0 1 2 

Availability -2 -1 0 1 2 

Accuracy -2 -1 0 1 2 
Relevance -2 -1 0 1 2 

Quality -2 -1 0 1 2 

Convenience -2 -1 0 1 2 

Overall efficiency (see figure 6) -2 -1 0 1 2 
Overall effectiveness (see figure 6) -2 -1 0 1 2 

Please feel free to express overall comments in relation to this task 

Section 2, Subscription to Updates 

This task along with the steps that will be undertake in section 4 (complementary task) 

will demonstrate to the participants the degree of speed, availability, accuracy, 

relevance, quality and convenience of world-wide communicating what subsequent 

research is available in relation to what has been done, what research is currently going 
on and is available using the nereid prototype as the manifestation of the proposed 
theoretical model. In particular, this task examines whether the aspect of subscribing to 

updates can provide a satisfactory, effective and efficient means of communication. This 

task involves the following steps: 
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A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welcorne. htm 

B. Navigate throughout the system and reach the Search page 
C. Search with the following criteria: Current 

Graphics / Multimedia 
Soft Systems Methodology, And(match) 

D. Check whether there are relevant matches 

E. Navigate throughout the system and reach the Subscription to Updates page 
F. Subscribe with the criteria entered in step C 

(questions in relation to this task are presented on section 4) 

Section 3, Contributing 

Participants were shown the following steps in order to demonstrate the degree of 

speed, availability, accuracy, relevance and convenience of world-wide contributing on- 
line design research results using the nereid prototype as the manifestation of the 

proposed theoretical model. This task examines whether this aspect of the theoretical 

model is aa quick and easy way and therefore, a satisfactory and efficient means for the 

world-wide contribution of completed / current design research work. It also examines 

whether it can provide a satisfactory and effective means for communication of what 

research has been done and what research is currently going on. This task involved the 

following steps: 

A. Load the URL: http: //westworld. dmu. ac. uk: 591/nereid/welcome. htm 

B. Navigate throughout the system and reach the Contributions page 
C. Provision of design research work details 

D. When you have finished, please click on the Submit button and then follow the 
instructions to submit the audiovisual and the whole of research 

E. Navigate throughout the system and reach the Search Form 

F. Search to retrieve the contribution just submitted 
G. Check throughout the submission 

H. Circle / fill in questions in relation to this task which are as follows: 

Q3. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with contributing on-line completed / current 
design research work world-wide as demonstrated in this prototype in terms of 
the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Speed of: 
Contributing -2 -1 012 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
Making work available -2 -1 012 
Communicating work -2 -1 012 

Ease of: 
Contributing -2 -1 0 1 
Making work available -2 -1 0 1 

Communicating work -2 -1 0 1 

Availability of options to represent: 
Scope of contributors -2 -1 0 1 
Range of media -2 -1 0 1 
Amount of work -2 -1 0 1 
Completeness -2 -1 0 1 
Detail -2 -1 0 1 

Accuracy of options to represent: 
Scope of contributors -2 -1 0 1 
Range of media -2 -1 0 1 

Amount of work -2 -1 0 1 
Completeness -2 -1 0 1 

Detail -2 -1 0 1 

Relevance of options to represent: 
Scope of contributors -2 -1 0 1 

Range of media -2 -1 0 1 

Amount of work -2 -1 0 1 

Completeness -2 -1 0 1 
Detail -2 -1 0 1 

Convenience of: 
Contributing -2 -1 0 1 

Making work available -2 -1 0 1 

Communicating work -2 -1 0 1 

Overall efficiency (see figure 6) -2 -1 0 1 

Overall effectiveness (see figure 6) -2 -1 0 1 

Please feel free to express ov erall comments in relation to this task 

2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 

2 
2 
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Section 4, Subscription to Updates 

Participants are shown the following steps which along with the steps undertaken in 

section 2 will demonstrate the degree of speed, availability, accuracy, relevance, quality 

and convenience of world-wide communicating what subsequent research is available in 

relation to what has been done, what research is currently going on and is available 

using the nereid prototype as the manifestation of the proposed theoretical model. In 

particular, this task examines whether the aspect of subscribing to updates can provide a 

satisfactory, effective and efficient means of communication. This task involves the 

following steps: 

A. Check the e-mail box and follow the given instructions 

B. Navigate throughout the system and reach the Search page and search for the ID 

provided in the e-mail 
D. Check the accuracy and relevance of this search with the criteria entered in step C of section 2 

E. Circle / fill in questions in relation to this task which are as follows: 

Q4. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with subscribing on-line to updates of completed / 

current design research results world-wide as demonstrated in this prototype in 

terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Awareness about subsequent research -2 -1 0 1 2 

Availability of subsequent research -2 -1 0 1 2 

Speed of informing about subsequent research -2 -1 0 1 2 

Accuracy of informing about subsequent research -2 -1 0 1 2 

Relevance of informing about subsequent research -2 -1 0 1 2 

Quality of informing about subsequent research -2 -1 0 1 2 

Convenience of informing about subsequent research -2 -1 0 1 2 

Provision of latest updates in the field of interest -2 -1 0 1 2 

Prevention of duplication of research -2 -1 0 1 2 

Saving repeated efforts in relation to a search -2 -1 0 1 2 

Overall efficiency (see figure 6) -2 -1 0 1 2 

Overall effectiveness (see figure 6) -2 -1 0 1 2 

Please feel free to express overall comments in relation to this task 
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Section 5, Communicating with each other 
Participants are shown the following steps in order to demonstrate the degree of speed, 
availability, accuracy, relevance, quality and convenience of the two-way world-wide 
communication ability as either an action / interaction and / or reaction that can be 

achieved between design researchers regarding design research work. In particular, this 
task examines whether the aspect of communicating with each other can provide a 
satisfactory, effective and efficient means of communication. This task involves the 
following steps: 

Method I: 

A. Click on the e-mail of the retrieved match from task 4 and send an enquiry in relation 
to this author's design research work 

B. Wait for up a short period of time and re-check your e-mail and then answer 
Method II: 

A. Navigate throughout the system and reach the Search Users page 
B. Search using the following criteria: Current 

PhD, And (match logic) 
C. Check accuracy and relevance of matches 
D. Repeat steps A and B from method I 

C. Circle / fill in questions in relation to this section which are as follows: 

Q5. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with researchers communicating on-line with each 
other world-wide based on completed / current design research results as 
demonstrated in this prototype in terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Speed of communication -2 -1 0 1 2 
Ease of communication -2 -1 0 1 2 

Availability of communication -2 -1 0 1 2 
Accuracy of communication -2 -1 0 1 2 
Relevance of communication -2 -1 0 1 2 
Quality of communication -2 -1 0 1 2 
Convenience of communication -2 -1 0 1 2 

Encouragement of: 
dialogue between design researchers -2 -1 0 1 2 
criticism of design research work -2 -1 0 1 2 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

Overall efficiency (see figure 6) -2 -1 0 1 2 

Overall effectiveness (see figure 6) -2 -1 0 1 2 

Please feel free to express overall comments in relation to this task 

Section 6, Assessing (on simulation basis) 
Participants are informed of how the refereeing process will take place in the real 

world. In particular, it is explained that the refereeing method will be the same as those 

currently used in assessing articles and papers in refereed journals and conferences. It is 

also explained that although assessing work may be at the same speed when compared 
to existing methods that- also use electronic mediums, fixed publication dates on both 

journals and conferences (including conference proceedings) extend the time required 
before refereed work is available for communication. In addition to this, it is explained 
that the refereeing action will assess only research that has been submitted in whole and 

not as descriptions. It also explained that refereeing will not take place when submitted 

research work has been already assessed by an examination / referee board as with 

completed MA / MSc / MPhils / PhDs or refereed published articles and papers. Finally, 

it is explained how a researcher can apply to become a referee, to qualify and assess 

relevant design research work according to their experience and expertise by using a 

similar form to subscription to updates form. 

Based on these principles, participants are asked whether this aspect of the theoretical 

model would provide a more effective way of communicating refereed design research 

results and whether this would be a quicker means of assessing and thereafter 

communicating refereed design research work. They are asked whether this aspect 

would provide a more reliable and valid source for research in relation to what research 
is currently available in terms of what has been done and what is currently going on. In 

particular, participants were asked: 

Q6. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with assessing on-line completed / current design 

research results world-wide as demonstrated literally and with this diagram in 

terms of the following criteria: 

very unsatisfactory unsatisfactory neither 

Speed: 
Of assessing design research work -2 -1 0 

satisfactory very satisfactory 

12 
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very unsatisfactory unsatisfactory neither satisfactory vcry satisfactory 
In which refereed work is available -2 -1 0 1 2 
In which refereed work is communicated -2 -1 0 1 2 

Accuracy of what is subsequently communicated -2 -1 0 1 2 
Relevance of what is subsequently communicated -2 -1 0 1 2 

Quality of what is subsequently communicated -2 -1 0 1 2 
Convenience of what is subsequently communicated -2 -1 0 1 2 

Clarity of what is subsequently communicated -2 -1 0 1 2 
Validity of what is subsequently communicated -2 -1 0 1 2 
Reliability of what is subsequently communicated -2 -1 0 1 2 

Confidence in what is subsequently communicated -2 -1 0 1 2 

Overall efficiency (see figure 6) -2 -1 0 1 2 
Overall effectiveness (see figure 6) -2 -1 0 1 2 

Please feel free to express overall comments in relation to this task 

Section 7, Overall Effectiveness and Efficiency of the Proposed Theoretical Model 

Finally, based on the experience of the demonstrations of all the tasks described above 

participants are asked to answer the following questions in relation to the 

communication of design research between design researchers based on the proposed 
theoretical model as a whole: 

Q7. To what extent does the proposed theoretical model taken as a whole as 
demonstrated in this prototype represent an improvement in communicating 
design research work in terms of: 

" Availability of. 
What research has been done 
What research is currently going on 
What research is done subsequently 
Communication with each other 

" Accuracy of. 
What research has been done 
What research is currently going on 

much worse worse neither better much better 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 

-2 -1 0 1 2 
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much worse worse neither better much better 

What research is done subsequently -2 -1 0 1 2 
Communication with each other -2 -1 0 1 2 

" Relevance of: 
What research has been done -2 -1 0 1 2 

What research is currently going on -2 -1 0 1 2 
What research is done subsequently -2 -1 0 1 2 
Communication with each other -2 -1 0 1 2 

" Quality (in terms of clarity, validity, reliability and confidence in the source) of: 
What research has been done -2 -1 0 1 2 
What research is currently going on -2 -1 0 1 2 
What research is done subsequently -2 -1 0 1 2 
Communication with each other -2 -1 0 1 2 

" Convenience of: 
Communicating what research has been done -2 -1 012 
Communicating what research is currently going on -2 -1 012 
Communicating what research is done subsequently -2 -1 012 
Communication with each other -2 -1 012 

" Speed of. 
Communicating what research has been done -2 -1 0 1 2 
Communicating what research is currently going on -2 -1 0 1 2 
Communicating what research is done subsequently -2 -1 0 1 2 
Communication with each other -2 -1 0 1 2 

Overall efficiency (see figure 6) -2 -1 0 1 2 
Overall effectiveness (see figure 6) -2 -1 0 1 2 

7. Please feel free to express overall comments 

Participant's Name .................................................... 
Many Thanks for participating in this exercise, 
Nikolaos Bessis 
PhD Design and Manufacture Research 
Faculty of Art and Design 
De Montfort University, Leicester 
November, 2000 
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Numbering of Participants: 
1. A. Robertson, De Montfort University 

2. N. Cross, The Open University 

3. J. Wood, Goldsmiths College 
4. K. Wells, De Montfort University 

5. G. Bunce, Nottingham Trent University 

Participants Response 

Q 1.1 When you conduct research in design, how often do you search for previous and / 

or current research relevant to your area of enquiry? (A=Always, F=Frequently, S=Seldom, N=Never) 

Q1.2. What are the main sources used for research relevant to your enquiry? (PM=Printed Materials, WWW, CD 
ROMs, E-Mail, OPACs, Mailbase, Telnet, NGs=Newsgroups, FTP / please specify) 
Q1.3 Please indicate if you are actively involved in research and if so to what extent (Y=Yes, 

N=No, FT=Full Time, PT=Part Time, S=Supervisor, E=Examiner, R=Researcher, O=Other) 

Q1.4 Please indicate your computer literacy (VH=Very High, H=High, A=Average, L=Low) 

No Participant Q1.1 Q1.2 Q1.3 Q1.4 

1 F PM, WWW, E-Mail, OPACs, Mailbase, NGs Y, FT (0) A 

2 A PM, OPACs, Mailbase Y, PT (S, E, R) A 
(Journals, Books, e journals, DRS lists) 

3 F PM, WWW, CDs, E-Mail, OPACs, Mailbase Y, FT (S, E) II 
PT(R) 

4 S PM, WWW, E-Mail, NGs Y, PT (S, R) A 
5 F PM, WWW, CDs, E-Mail, OPACs, Mailbase Y, PT (S, E, R) H 

All numbering under the assigned numerical values are concerned with the identity 

number of each participant in relation to the response. 

Section 1, Searching 
Q2. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with searching and retrieving on-line completed / 

current design research work world-wide as demonstrated in this prototype in 

terms of the following criteria: 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
-2 -1 012 

Finding what research has been done 12 3,4,5 
Finding what research is currently going on 1 2,3 4,5 
Speed 3,4 1,2,5 
Clarity 1,3,4,5 2 

Completeness 1,2,4 3,5 
Detail 3 1,2,4 5 
Availability 12 3,4,5 
Accuracy 5 1,2,3,4 
Relevance 1,2,3,5 4 
Quality 2,3 1,4,5 
Convenience 2,3 1,4,5 

Overall efficiency 1,3 2,4,5 
Overall effectiveness 1,2,3,5 4 

Please feel free to express overall comments in relation to this task 
1. Finding what research has been done and what research is currently going on is not 
answerable as this is a prototype. 
2. Hypothetical results because of limited database in prototype 
5. Availability and finding what research has been done and what research is currently going on 
is dependant on the contribution. In addition to this, accuracy, relevance and overall 
effectiveness is dependant in keywords. 

Section 2, Subscription of Updates 

see section 4. 

Section 3, Contributing 
Q3. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with contributing on-line completed / current 
design research work world-wide as demonstrated in this prototype in terms of 
the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
-2 -1 012 

Speed of, 
Contributing 

Making work available 

1,2,3,4,5 
1,2,3,4,5 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
Communicating work 1 2,3,4,5 

Ease of. 
Contributing 1,2,3,4,5 
Making work available 1 2,3,4,5 
Communicating work 1 2,3,4,5 

Availability of options to represent: 
Scope of contributors 1,2 3,4,5 
Range of media 2,5 1,3,4 
Amount of work 21 3,4,5 
Completeness 1,3 2,4,5 
Detail 1,3 2,4,5 

Accuracy of options to represent: 
Scope of contributors 1,3 2,4,5 
Range of media 1,2 3,4,5 
Amount of work 1,2,4 3,5 
Completeness 1,4 2,3,5 
Detail 1,4 2,3,5 

Relevance of options to represent: 
Scope of contributors 1,3,4 2,5 
Range of media 2 1,4 3,5 
Amount of work 2 1,4 3,5 
Completeness 1,2,4 3,5 
Detail 1,2,4 3,5 

Convenience of: 
Contributing 1,2,3,4,5 
Making work available 1,2,3,4,5 
Communicating work 1,2,3,4,5 

Overall efficiency 2 1,3,4,5 
Overall effectiveness 1,2,4 3,5 

Please feel free to express overall comments in relation to this task 
3. Very promising. Rugged thinking and well deployed within a prototype. Could make a 
valuable contribution to design research as we know it. 
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Section 4, Subscription to Updates 
Q4. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with subscribing on-line to updates of completed / 

current design research results world-wide as demonstrated in this prototype in 
terms of the following criteria: 

very unsatisfactory unsatisfactory neither 

-2 -1 0 

Awareness about subsequent research 
Availability of subsequent research 
Speed of informing about subsequent research 
Accuracy of informing about subsequent research 
Relevance of informing about subsequent research 
Quality of informing about subsequent research 
Convenience of informing about subsequent research 
Provision of latest updates in the field of interest 

Prevention of duplication of research 
Saving repeated efforts in relation to a search 

Overall efficiency 
Overall effectiveness 

satisfactory very satisfactory 
12 

4 1,2,3,5 
4 1,2,3,5 

1,2,3,4,5 
1,5 2,3.4 
1,3,4,5 2 
1,3,4 2,5 

1,2,3,4,5 
1,2,3,4,5 

1,2,4 3,5 

1,4 2,3,5 

4 1,2,3,5 
1,4 2,3,5 

Please feel free to express overall comments in relation to this task 
3. Good tools that will be helpful to many designers. 

5. Availability of and awareness about subsequent research is dependant on the contribution. In 

addition to this, accuracy of informing about subsequent research is dependant on keywords. 

Section 5, Communicating with each other 
Q5. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with researchers communicating on-line with each 
other world-wide based on completed / current design research results as 
demonstrated in this prototype in terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 -1 01 2 
Speed of communication 4 1,2,3,5 
Ease of communication 1,4 2,3,5 
Availability of communication 1,4 2,3,5 
Accuracy of communication 1,4 2,3,5 
Relevance of communication 1,2,4 3,5 
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very unsatisfactory unsatisfactory neither satisfactory very satisfactory 
-2 -1 012 

Quality of communication 1,2,4,5 3 
Convenience of communication 1,4 2,3,5 
Encouragement of: 
dialogue between design researchers 1,2,3,4,5 
criticism of design research work 1 2,3,4,5 

Overall efficiency 4 1,2,3,5 
Overall effectiveness 1,4 2,3,5 

Please feel free to express overall comments In relation to this task 
3. Works very well for its purpose and for the culture of design research 

Section 6, Assessing (on simulation basis) 
Q6. Please indicate your level of satisfaction with this aspect of the proposed 
theoretical model concerned with assessing on-line completed / current design 

research results world-wide as demonstrated literally and with this diagram In 
terms of the following criteria: 

very unsatisfactory unsatisfactory neither satisfactory very satisfactory 

-2 -1 0 1 2 
Speed: 

Of assessing design research work 1,2,4 3,5 
In which refereed work is available 1,4 2,3,5 
In which refereed work is communicated 1,4 2,3,5 

Accuracy of what is subsequently communicated 2,5 1,4 3 
Relevance of what is subsequently communicated 2,5 1,4 3 
Quality of what is subsequently communicated 1,2,5 4 3 
Convenience of what is subsequently communicated 2,5 4 1,3 
Clarity of what is subsequently communicated 2 4,5 1,3 
Validity of what is subsequently communicated 1,2 4,5 3 
Reliability of what is subsequently communicated 2 1,4,5 3 
Confidence in what is subsequently communicated 2 1,4,5 3 

Overall efficiency 
Overall effectiveness 

1,4 
1,2,4 

2,3,5 
3,5 

Please feel free to express overall comments in relation to this task 
3. Again a helpful tool 
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Section 7, Overall Effectiveness and Efficiency of the Proposed Theoretical Model 
Q7. To what extent does the proposed theoretical model taken as a whole as 
demonstrated in this prototype represent an improvement in communicating 
design research work in terms of: 

much worse worse neither bcttcr Huch better 

-2 -1 0 1 2 
" Availability of: 

What research has been done 1 2,3,4,5 
What research is currently going on 1 2,3,4,5 
What research is done subsequently 1,2,3,4,5 
Communication with each other 2 1,3,4,5 

" Accuracy of: 
What research has been done 1,2,3,4 5 
What research is currently going on 1,2 3,4,5 
What research is done subsequently 2 1 , 3,4,5 
Communication with each other 1,2 3,4,5 

" Relevance of. 
What research has been done 1 2,3,4 5 
What research is currently going on 1 2,3,4 5 
What research is done subsequently 1,2,4 3,5 
Communication with each other 1,2 3,4,5 

" Quality (in terms of clarity, validity, reliability and confidence in the source) of: 
What research has been done 1,2 4 3,5 
What research is currently going on 2 1,4 3,5 
What research is done subsequently 2 4 1,3,5 
Communication with each other 2 1,3,4,5 

" Convenience of. 
Communicating what research has been done 1,2,3,4,5 
Communicating what research is currently going on 1 2,3,4,5 
Communicating what research is done subsequently 1,2,3,4,5 
Communication with each other 2 1,3,4,5 

" Speed of: 
Communicating what research has been done 1,4 2,3,5 
Communicating what research is currently going on 1,4 2,3,5 
Communicating what research is done subsequently 4 1,2,3,5 
Communication with each other 2 1,3,4,5 

Overall efficiency 1,4 2,3,5 
Overall effectiveness 2,3 1,4,5 
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7. Please feel free to express overall comments 
1. The communication aspects are served well by the prototype quite well. The aspects of 
relevance, accuracy, quality less, since volume of data is lacking to make judgments. 

3. A great concept if taken as a way to facilitate a learning and authoring culture. Will develop 

with richer material, suited to the user base, and may permit additional (perhaps semantic) tools 
that would add value to this fine proof of concept. 
4. In the field of design it has been very difficult to find out about past or current research, 
traditionally searches did not work. This system would greatly improve the situation of 
communication between design researcher world wide. 
5. Overall Efficiency, Effectiveness, Availability, Accuracy of what research has been done, 

currently going on, is done subsequent and communication with each other is dependant on 
contribution. In addition to this, Relevance of hat research has been done, currently going on, is 
done subsequent and communication with each other is dependant on keywords. Finally, this 

represents an extremely valuable contribution to the dissemination of design research, provided 
that enough contributors participate. 
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Major Screens and Scripts Used on the Prototype 

This appendix provides the tailored script for the subscription of updates function and the major screens of the final nereid prototype. 

scriptcheck 
Enter Browse Mode [] 
Perform Script [Sub-scripts, external: "imform. fp3"] 

do search 
Enter Browse Mode [] 
Go to Layout ["all fields'] 

Paste [Select, <Field Missing>] 
Perform Script [Sub-scripts, external: "imform. fp3"] 

do search 1 
Enter Browse Mode [] 
Go to Layout ["all fields'] 
Enter Find Mode [] 
Paste [Select, "Other keyword"] 

Perform Script [Sub-scripts, external: "imform. fp3"] 
do search 2 

Go to Layout ["all fields'] 

Paste [Select, "Subject of Research"] 
Perform Script [Sub-scripts, external: "iznform. fp3"] 

do search 3 
Go to Layout ["all fields') 
Paste [Select, "Method of Research"] 

Perform Script [Sub-scripts, external: "imform. fp3"] 
do search 4 

Go to Layout ["all fields'] 

Paste [Select, "Project Status"] 

Perform Script [Sub-scripts, external: "imform. fp3"] 
do search 5 

Go to Layout ["all fields'] 

Paste [Select, "Year"] 

Perform Script [Sub-scripts, external: "imform. fp3"] 
do search 6 

Go to Layout ["all fields'] 
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Paste [Select, "Location"] 
Perform Script [Sub-scripts, external: "imform. fp3"] 

do search 7 
Go to Layout ["all fields'] 

Paste [Select, "Institution"] 

Perform Script [Sub-scripts, external: "imform. fp3"] 
do search 8 

Go to Layout ["all fields'] 

Paste [Select, "Deliverable"] 
Perform Script [Sub-scripts, external: "imformfp3"] 

do search 9 
Go to Layout ["all fields] 

Paste [Select, "Deliverable status"] 
Perform Script [Sub-scripts, external: "imform. fp3"] 

do search 10 
Go to Layout ["all fields'] 
Paste [Select, "Subscribe for up to"] 
Perform Script [Sub-scripts, external: "imform. fp3"J 

do search 11 
Set Error Capture [On] 
Go to Layout ["all fields'] 

Paste [Select, "Visuals"] 
Perform Find [] 
Sort [Restore, No dialog] 

Perform Script [Sub-scripts, external: "collect ids"] 

collect ids 
Enter Browse Mode [] 0 0 

if ["Status(CurrentFoundCount)O"] 
Set Field ["g_alI1Ds", ": *'"] 
Go to Layout ["all fields"] 

Else 

Set Field ["g_alllDs", """J 
Go to record/Request/Page [First] 
Loop 
Set Field["g... allDs", "g_alI1Ds & Record ID & 
Go to Record/Request/Paste [exit after last, Next] 

End Loop 
End if 
Copy [Select, "galllDs"] 
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Perform Script [Sub-scripts, external: "imformfp3"] 
Send email 

Enter Browse Mode [] 

Send Mail ["Your search on Nereid"] 
Set Field ["was sent", "yes"] 

find unsent 
Enter Browse Mode [] 

Set Field ["dosend", "'false'"] 
Set Error Capture [On] 
Go to Layout [Refresh window, "all fields"] 

Enter Find Mode [] 
Set Field [<field missing>, "'andmatch'"] 
Set Field ["was sent", "'no'"] 

Set Field ["lastfound", "nereid/allcriteria: Record ID"] 
Pause/Resume Script [] 
Perform find [] 
if [Status(currentfound)--O"] 
Find All 
Else 
Set Field ["dosent", "'true'"] 

End if 

Go to Layout [Refresh window, "informed"] 

Enter Browse Mode [] 

check matches final 1 

Enter Browse Mode [] 

Go to Layout ["Layout#3"] 
Set Field ["lastfound"] 
Go to portalRow[select, ale missing>: <unknown>] 
Loop 
Go to portalRow[select, Exit after last, Next] 

Set Field ["lastfound", "lastlDfound&dile missing>: <unknown>&"q"] 
Request 

searcher 
Enter Browse Mode [] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

compare 
Set Field["g_difference", "newIDfound"] 

Set Field["g-holder", "Right(g__difference Length(g_difference)-Lenght(lastIDfound)"] 

End if 
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start search 
Enter Browse Mode [] 

Go to Layout ["Layout#3"] 
Clear[select, <field miising>] 
Enter Browse Mode [] 

Freeze window 
Perform Script [Sub-scripts, external: "nereid. fp3"] 

Enter Browse Mode [] 
kwl 

Enter Browse Mode [] 
Go to Layout ["Layout#3"] 
Clear[select, "kw1 "] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

subject 
Enter Browse Mode [] 

Go to Layout ["Layout#3"] 
Clear[select, "subject"], 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

method 
Enter Browse Mode [] 

Go to Layout ["Layout#3"] 

Clear[select, "method"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

projectstatus 
Enter Browse Mode [] 

Go to Layout ["Layout#3"] 

Clear[select, "projectstatus"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 
Year 

Enter Browse Mode [] 

Go to Layout ["Layout#3"] 

Clear[select, "year"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

Location 

Enter Browse Mode [] 

Go to Layout ["Layout#3"] 

Clear[select, "location"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 

Institution 
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Enter Browse Mode [J 
Go to Layout ["Layout#3"] 
Clear[select, "institution"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 
Deliverable 

Enter Browse Mode [] 
Go to Layout ["Layout#3"] 
Clear[select, "deliverable"] 
Perform Script [Sub-scripts, external: "nereid. fp3"] 

Deliverablestatus 
Enter Browse Mode [] 
Go to Layout ["Layout#3"] 

Clear[select, "Delstatus"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 
Visuals 

Enter Browse Mode [] 
Go to Layout ["Layout#3"] 

Clear[select, "visuals"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 
Subscribe for up to 

Enter Browse Mode [] 

Go to Layout ["Layout#3"] 
Clear[select, "subscribe"] 

Perform Script [Sub-scripts, external: "nereid. fp3"] 
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The welcome screen of the nereid prototype which when nereid logo is inouseovered it 

reveals the meaning of the nereid nomenclature 
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A10 

The screens of the main menu and the contribution form 
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The screens of the search form and the relevant matches 
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Chapter 1: Introduction 

This thesis is concerned with improving communication within design research discipline, aM in particalsr, wit 

Ia general, research is "understood as the process whereby new knowledge is generated" (Newbury, 1996, p 8), 

However, that "design research licks evidences" (Cooper, 1995, V. 14) and it is still oharacterised "as a relay 

Cometmication within research in general and design research in particular has been the focus of a lot of romea, 

Within the design research discipline, Alexander in 1964 argued that "enabling communication, enabling the proc 

Current discussions within the design research discipline, therefore recognise the need for communication at do 

lit addressing this . ed, current developments in information and oosrmmication technologies most be exariaed as 

This research explores all these problems nosily above. In order to do this, the following five step motbodol 

stage I Background review in the area of Information Systems Development 

stage 2 Exploring and understanding the nature of the prahlae by uislag SSK, 1. e. 

stage 3 Acquisition of subjects' input through the qo stionoaire which aired to 

stege 4 Integration of further analysis of the questionnaire with stages 2 and 3 findings 

stage 5 Evaluation studies employing Formative and Sarwative exercises is order to 

It is suggested that the proposed theoretical cornnnication and information 00401 resulting from the above prop 

This 5311 approach was evaluated through an empirical study in order to assess the validity of such a theoretioa 

Y onto-one expert evaluation review with five subjects in content, design and technical matters 
Y over group based evaluation with fifteen subjeoti as end - users to assess the efficient 
Y check list features sit comparison with other similar systems to ensure that the 

After the final revisions of the prototype design, the primary evaluation exercise in the form of a swsrative e 

Y one-to-one autborative evaluation review with live subjects, experts in the design rosoij 

The results from this sum ative evaluation iadicate sipnitioant improvements in terms of communicating design r 

4 

The screens of the research description and the research itself 
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The screens of the audio-visual material relevant to the research match and the 

subscription of updates enquiry form 
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The screens of searching others to communicate and the relevant match 
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Computer based Glossary 

This apendix provides a brief explanation of the computer based acronyms that are either used 
within this thesis, or used to describe them within this appendix: 

ACTIVEX: Microsoft's method that allows a program to run inside a Web page. 

AGENT: the mechanism that is used to act and / or conduct a task instead of someone else. 
When it refers to Autonomous it means self-governing, acting independently. 

BANDWIDTH: the size of the pipeline. The more the bandwidth, the more data can flow at 
once over a net. 

BOOLEAN LOGIC: is a form of expressions or operators such as 'and', 'or', 'not', to define the 
specific range of data being sought from a database. 

BROWSER: a program that allows WWW documents (documents published on the WWW) to 
be displayed over the user's terminal. 

BULLETIN BOARD SYSTEM: the noticeboards where users can post and find messages and 
information of general or specific interest. 

CDML: Claris Dynamic Markup Language - the language based on Custom Web Publishing 

(CWP) that is used to specify formatting commands for publishing File Maker Pro databases on 
the WWW. 

CD ROM: Compact Disc Read Only Memory - the non-erasable, prerecorded digital optical- 
disc system that originally devoted to store text and data, and latterly accommodates audio, 
graphics, animation and moving video. 

CD ROM DATABASE: the database that is stored on a CD ROM form 

CGI: Common Gateway Interface - the standard WWW protocol for executing a program 
through a server and the return of its output to the browser. 

CHANNEL: the stream of data pushed onto computer's desktop or browser window. 
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CLIENT' the standard term for the the computer on which the browser it runs. However, client 
as a term maybe refer to the browser itself, or to the user who is running the browser. 

DATABASE: the collection of data that is organised for easy storage and retrieval. 

DYNAMIC: the capability to alter content of a WWW document at load and run time. 

DHTML: Dynamic Hypei'Text Markup Language - the collection of scripts that allow dynamic 

capability into a WWW document. 

DVD: Digital Video / Versatile Disc - the optical digital disc which can store moving video of 
up 4.7 GB that is equivalent of 133 minutes of full colour, full screen, and full motion video. It 
is the successor to CD ROM. 

E-MAIL: Electronic Mail - the electronic messages that can be carried over a network. 

FFP: File Transfer Protocol - the protocol that is used to transfer files from one computer to 
another computer across the Internet. 

GIF: Graphics Interchange Format - the image file format suitable for publication on the 
Internet. GIFs image files are limited to 256 colours but does produce adequate compact files. 

GB: Gigabyte - for now it is the highest unit which represents a staggering 1,073,741,824 bytes. 
Byte is made up of eight bits that allows information to be carried and stored by the computer. 
Bit stands as the abbreviation for Binary Digit and it can have only one of two values: 1 or 0 
depending on whether it is switched on or off. Their combinations enable a computer to 
process, display and store information. 

GOPHER: a menu driven information service that makes information across the internet 
available through a single application. It is similar to FTP facility. 

GUI: Graphical User Interface - the approach to communications between humans and 
computer based systems which makes extensive use of visual and textual prompts in the form of 
icons, labels, pull-down menus rather than the codes and text of easier command - driven and 
menu - driven systems. 

HOSTNAME: the name given to a computer. 

HTML: HyperText Markup Language - the generic language that is used to create, design, 
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format and publish information content on the WWW. 

HTTP: HyperText Transfer Protocol - the protocol that is used to transfer IITML documents on 
the WWW and to communicate between the browser and a WWW site. 

HYPERTEXT: the method of presenting information that allows the user to jump between 

places in a document, typically by clicking on a highlighted word or an icon. hypertext's 

concept was originally conceived in the 1940s by Vannevar Bush and it initially introduced by 

HyperCard, a software that is designed for Apple Macintosh computers. 

JAVA: a programming language and runtime environment created by Sun Microsystems to 

promote cross platform compatibility and simplify application development. 

JAVASCRIPT: Netscape's implementation of a scripting language that loosely based on Java's 

syntax. 

JPEG: Joint Photographic Experts Group - the term usually refers to a graphic image format 
defined by the above mentioned group that has become an alternative to GIF for small, compact 
images. JPEG as the GIF files are also suitable to be published over the Internet. 

INTERNET: the physical structure of the computer networks. 

LINK: it is the pointer in a hypertext document that points to another location or another 
document. 

MAILBASE: the discussion network that is based on e-mail. 

MARKUP: the textual description of and formatting instructions for text content. 

MB: MegaByte - it represents 1,048,576 bytes. For more information of what a Byte is, see the 
GB term. 

MOSAIC: one of the most popular browser for the WWW. It is the first widely used graphical 
browser. 

NETWORK: the packet-switching method that is used to fragment messages into sub-parts 
called packets, then routing them to their destinations, and reassembling them. 

NEWSGROUPS: the service by providers which offers the exchange of information from 
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participating organisations and between individual subscribers. 

OPACs: Online Public Access Catalogues - the catalogues that stores bibliographic and 
periodical references mainly located in Colleges', Universities' and communal libraries. 

PACKET: the unit of data or in otherwords a part of a file that is prepared for transmission 
across a network. 

PLATFORM: the computer operating system, such as MacOS, Windows, UNIX, Linux. 

PROTOCOL: the protocol and formal (standard) description of the format of messages 
exchanged over the Internet. 

PUSH technology: the mechanism that is used to describe the idea of WWW content that can 
be sent to a user automatically and regularly, compared to the common experience of finding 

and browsing information at will ('pull'). 

RELATIONAL DATABASE: the database that uses Structured Query Language. For instance, 
File Maker Pro is a relational database. 

ROBOT: the program that automates network based tasks such as collating search engine 
databases. 

ROUTER: the device that is used to examine packets of data and send them to their appropriate 
destination. 

SERVER: the application program that supports client software. Servers do back-end 

processing and clients handle user interaction. By extension, server can refer to the computer on 
which the server application is running. In a simple sense it is a computer that makes services 
available on the net. 

SCRIPT: the programming language that is used to execute orders on a predefined situation. 
Scripts maybe structured on different programming languages, such as, C, C++, Java, Fortran, 
Javascript, Visual Basic, Lingo, or other generic script. Scripts may also run other scripts. 

SGML: Standard Generalised Markup Language - the markup language used for labelling 
electronic text so it can be exchanged between different users and systems without undue 
distortion and confusion. It is a broad language used to define specific markup languages. For 
instance, HTML is a particular application of SGML. 
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SITE: the registered location on the Internet. 

SQL: Structured Query Language - the language that is used for performing database server 
queries. 

STRING: the sequence of characters that is used for searching databases. 

TAG: the start tag, the end tag, or an empty tag; that is generally used to delimit n element's 
content. 

TCP/IP: Transfer (or Transmission) Control Protocol / Internet Protocol - the architecture based 

on protocol that is used basically to enable the networks of the Internet to send data back and 
forth. 

TELNET: the is the internet standard protocol for remote terminal connection service. 

URL / URI: Uniform Resource Locator / Identifier - the WWW standard for identifying the 
location (the address) of documents on the WWW. 

VISUALBASIC SCRIPT: Microsoft's stripped down version of Visual Basic designed as a 
competitor to JavaScript. 

VR: Virtual Reality - the supplement based on visual and aural effects to project the viewer into 

an imaginary environment beyond the screen. 

W3C: World Wide Web Consortium - the consortium consisting of a group of industry 
developers and institutions formed to oversee standards development for the WWW. 

WYSIWYG: what you see is what you get. What you type is the way it comes out. 

WWW: World Wide Web -a hypertext based distributed information system, as well as, the 

collection of sites and the information contained on them that can be accessed over the Internet. 

It is just one of the many applications that run on the Internet. 

XML: eXtensive Markup Language -a W3C standard for semantic and structural tagging of 
documents that also allows the creation of markup languages for particular documents and 
domains. 
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Meanings to the Abbreviations 

This appendix provides the meanings of the abbreviations presented throughout the thesis. 

ABM: Art Bibliographies Modem 

ADAM: Art, Design and Architecture and Media Information Gateway 

AI: Artificial Intelligence 

ARIAD: Allison Research Index of Art and Design 
BA / BSc / BEng: Bachelor of Arts / Science / Engineering 

BEI: British Education Index 

BIDS: Bath Information and Data Services 

BTEC: Business and Technology Education Council 

BUBL: Bulletin Board for Libraries 
CAD / CAM: Computer Aided Design / Computer Aided Manufacturing 
CATWOE: Customers - Actors - Transformation - Weltanschauung - Owners 

- Environmental Constrains 

CD: Compact Disc 

CD ROM: Compact Disc Read Only Memory 

CDML: Claris Dynamic Markup Language 
CERN: European Centre for Particle Physics 
CGI: Common Gateway Interface 

COPAC: Consolidated On-line Public Access Catalogue 
CRIB: Current Research In Britain 

CSD: Chartered Society of Designers 
CTAI: the Clothing and Textiles Arts Index 
CrI: Current Technology Index 

DAAI: Design and Applied Arts Index 

DHTML: Dynamic HyperText Markup Language 

DBA: Design Business Association 

D&DA: The Designers and Art Directors Association of the United Kingdom 
DFD: Data Flow Diagram 

DIA: Design and Industries Association 
DMI: Design Management Institute 

DRS: Design Research Society 
DVD: Digital Video or Versatile Disc 
EAD: European Academy of Design 

E-Mail: Electronic Mail 
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ERIC: Educational Research Information Centre 

FIRA: Furniture Industry Research Association 

FTP: File Transfer Protocol 

GB: Gigabyte 

GIF: Graphics Interchange Format 

GUI: Graphical User Interface 
HCI: Human Computer Interaction / Interface 

HND: High National Diploma 
HTML: HyperText Markup Language 

HTTP: HyperText Transfer Protocol 

IDDA: Interior Decorators and Designers Association 

IS: Information Systems 

ISDMs: Information Systems Development Methodologies 
JISC Joint Information Systems Committee 
JPEG: Joint Photographic Experts Group 

MA / MSc / MPhil: Master of Arts / Science / Philosophy 
MAID: Multimedia Assets for Industrial. Design 

MB : Megabyte 
NSEAD: National Society of Education in Art and Design 

OPACs: On-line Public Access Catalogues 

PhD: Doctor of Philosophy 

RD: Root Definition 

RP: Rich Picture 

RAE: Research Assessment Exercise 

RSA: Royal Society of Arts 

SGML: Standard Generalised Markup Language 
SSM: Soft Systems Methodology 
STD: The Society of'Iypographic Designers 
SPSS: Statistical Package for Social Sciences 
SQL: Structured Query Language 

TCP/IP: Transfer (or Transmission) Control Protocol / Internet Protocol 

TI: The Textiles Institute 

TTD: Textiles Technology Digest 
URL / URI: Uniform Resource Locator / Identifier 

VR: Virtual Reality 

VRML: Virtual Reality Markup Language 

Weltanschauung: Woridview 
WWW: World Wide Web 
XML: eXtensive Markup Language 
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Analysis of RAE Outcome Relevant to Art and Design 

This appendix provides information relevant to the Art and Design UoA in the RAE's of 1992, 

1996 and the most recent one in 2001. In particular, it provides some comparisons with other 
UoA's. Raw data are accessible through the RAE web site at http: //www. rae. ac. uk. The 

appendix includes the following listings: 

1. Listing of RAE's 1992 Units of Assessment (UoA) 

2. Listing of RAE's 1996 Units of Assessment (UoA) 

3. Listing of RAE's 2001 Units of Assessment (UoA) 

4. Listing of RAE's 1992 Output 

5. Listing of RAE's 1996 Output 
6. Listing of RAE's 2001 Output 
7. Listing of the RAE's (Sort by) Volume 

8. Listing of the RAE's 1992 UoA Sorted by Top Rating 

9. Listing of the RAE's 1996 UoA Sorted by Top Rating 

10. Listing of the RAE's 2001 UoA Sorted by Top Rating 

11. Listing of the RAE's UoA Sorted by Submission & Output 

12. Listing of the RAE's 2001 and 1996 Ratings and Funds 

It is worth noting that although there was an attempt to include the RAE 88 outcomes for this 

comparison this was not feasible since these results were not available at the time of writing for 

reasons explained within the main body of the thesis. 

Listings 1,2 and 3 present all the UoA's included in the RAE 92,96 and the most recent RAE 

2001. It includes the number of submissions made, the top ratings gained (5's for RAE 92 and 
5*'s and 5's for the RAE 96 and 2001), the output, (the sum of category A and A* Research 

active Staff for all submissions made) the ratio of output to submissions and finally the 

calculation of the top ratings achieved. 

Listings 4,5 and 6 present the position of Art and Design as a UoA compared to other UoA's 

based on its ratio of output to submissions made. These results are based on the RAE outcomes 
in 1992,1996 and 2001 respectively. 

Listing 7 presents a graphical representation of the volume of Art and Design UoA compared to 

other UoA's in the RAE 92,96 and 2001. 
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Listings 8,9 and 10 present all the UoA's that participated in the RAE 92,96 and 2001 based on 
the top ratings gained (5's for RAE 92 and 5*'s and 5's for the RAE 96 and 2001). 

Listing 11 presents the number of submissions made and output achieved by the Art and Design 

UoA in the RAE 92,96 and 2001. 

Finally, listing 12 presents the funding weight model for RAE 96. It then presents the funds that 

the Art and Design UoA attracted based on the RAE 96 ratings. 

Finally, it estimates (if funding levels are the same as in RAE 96) the funds Art and Design 

UoA should attract based on the RAE 2001 ratings. 

page 431 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

LLD -1 

a 

2 
.1 
M 

7 
44 

Q as 

0 

U) C (1) 
U) 

a 
a = E 

c 

O 

24 
E 

N 
O) 

,., 0) 

W 

Ö 
CD N 

W 

J ° 

ap rN to oN 00 (Q 1ý O OR 00 T7 C) cl oM e- tý O 1-. UA to tt 0) O co N tý Or a) O 

eN-MvONeT-eT- 
OrV- V6 (6 T- T- 

V-NrrrrONT-NTON 

OD(DV) OD tAe I`NLO On, Liý "-N"P0NCO Lcý 00NOI` I.: COOOCOOON 

C(7MtiCN7Mr)000Co I`Qj el-- 
Vems-ONODIQi4CD 

. 
. -- CV0toLO C0CD f' 

rC (V e- e- e- r v- 9- 1-- (V 9- r 

LO cl�l (fltACo q. -e flCo 1ýLO 
,M ^(DNMcr)"eCo 

rM (D tAr- 

N NýNNC- c)0(1C'. 10 
ý7 

ýc9''_'ýýýColer2CýDMOc4) 

CO IT f-_ N0 IT CO MMO ýT VO GO M0 r- .- .- t- ý CO to to 00 1-- Cl 1` It O f- N V- 

M(M*)CCV)cý0 
av0 

. 
~--NMNc000 0) CO co 0 

I- llý IV 
Och 

MN'V((0N CY) 

"h 

y 

0 - ev mv vý ýv n 00 a ... 

m 

.[ 
I 

I, 
0" 

A. ifl w 
ýy vý pý py 

. 
~"ý 

. 
M"ý 

. 
ý-. 

. 
M"r 

. 
b-ý 

. 
ýi 

. 
ý+ 

. 
Q+ NN 

fV 
HN 

fl 
NN 

fY fH MM Mý 
M 

page 432 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

NCO . TOC) MM P-"-LO OONtnf"NNI, - 
cl OLc) q: f, ý O. -f, rn9OCC! LQ CýNapQýIýýQOM 

' V- 
VC-j - OÖV- V- 

OC V-V-V- 
V- 
C-4 Ui (Yi 0d (flV-0-0- Cc; mOO T- 

V- V- T- 
Nr 

V. 
C'J co N( v- T- NO 

V- (D rC'J L6 

LQ . N71ýM'It', tO f, cl ONOUA`q: MOO. -r. 000(DOR grNOV'(C! 1ýto(OOt-- 

V-- T-Nr 
V- 

ems-O 
N OO T- (CÖ(O`7to ODVr 1ýI- Q)ODice- (O(6N1ý 

v- r- N >: V) v7 MrI, 0 ", 1: -t00uAvA vi M'! (0r- eC q: (qel A (yý (ý cý rtitiC NN V) 

C'i �i Li) C, 4 V) LO 40 r- r) 0 ^u)U) 

9T LO cr) 

LO 2 r-- e 
(N CD CC) le C*4 T- NN 

00 M7 Ne--ý-Nýý-- 
00ý1N)NONONcoN--MýMM(»c) 

MV)N 
C, 4 C, 4 r) 9 

N 

ti(pMCO (D (D M 00LI) Nto1-- NNNNNNf-M00LO MV'U) 1-. CD U) 1ýNU) co qt V Lf) Mr 

ýt NOtnt- e- Oýp O ct I-. NT- Nre-O1A. -(D to M( Y)MO(DýtM1n0ýp 01. -Otn(OQ) ýýtM(DUl 
- NCD(D'V Cf)0000c0ýe-. -CIO-I-` IT NNCýMNNODý v- ýt2U) MM'! '00v- 

0 
to a 

.0 

-5 10 1 

.10 ýy as Fýp. ý ý . aý cQý r+7 aý 
ýeý 

co 
ýwýý 

weý . ý. p. 
a ýn 

ý Up 
tý Vý ýp n pý 

N1 M fý1 M fý1 
M 

'ýf 
NV 

`MV 'Q RV `nV `7 
V 

VI Vý VV VMj 
b 

ýO 
9;: P 

b 

page 433 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

ýr_ 
OO(DOOýMf1- ýCOM(C 1ýOCýMOf: NNýCD -(0 OO(0LO Or- OM 

ýý NNNNý 
ei q-MNOýýNNýOýNNe-0c4 NVN Ný 

N 
$'a 

Mfý-DOV 0 'V1-N-0 O0 V MtoOV: rrrt-'ýJ VOV ºn(pOch 

M 
WCO')CO'-'-. 

'--NvONems-NNOtýNN C) CV 0 r,: L6 (6 rti 
' 

0d N (D 

OOOM% dam 
.d 0 .caýr 

aD NNNNN In Q) u) ti) Nh to 
* 

1n fý ýW 
r- t, 

M 
r, O. 

e r- (N r 
to co CO c(0 

1- 
CO 

ti N ti M 
Crj 

j Cý NNM CV r- 0rN'V'MrNNMMCOlT 
rNr. CoV 1-ltr. QOMIý'-r- 

NMUMOO " ai 
00 I 

3.1 to qt Nr'to e''to rM()I- 
e d'000)r- CD N"t (9r, 0 q U)ýGO1ýv- N 

Co c 
0) 

N> 
MMMOMM. -OMMle e NONNNNMN"ý(0MMu)to. -o0 Qfl 

0 

2E 
&» 

A Ný LO Or LO LO (D 2 CO r- LO N .- k0 N ýp M CO Ln Ln Lt) (» M Ln l` W) co 
"= M Co e- 9- e- e- Ir» r- (0 n- I- CO CY r- Co t7 MM tt (0 LA CO MN 'e ( LO CI) 

uCN 

W 
0 

Cy) 
Irm P- 00 

Cl) E 
QF 

0y N 

ýý N 
r91! 

1 .il .-j1j, 14w log 

,g 
am 

be ý5 '` Cl) 

ZE 
I sxxa ' ýi äý a is c. > 3ONm lº NbP. 00 AO -7 V% %0 N 00 pO N NNMOhbN 

00 a .. .r .NN fV NNNNNNM M1 M 

page 434 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

NM U) Cl QO 0N It (0 CD 0 1` NM0VN 0) '7 q Cl Cq ONM tq (O I` O 't' OC OD CR 41 00 
T-T- NcV)N 

r'T- V'NNMN 
v- NN 

NNMv- 
CF) 
NNM0) 

OD 
MNV-T-T~''N~r' T 

NNf-NCO CO N0"-(Dco a) cpQ'C7Iq (C! (prtýNNoOcl Nr. C7p)MoNV; C)o 
cy) 

T- 
T-T- 

NT-T- 
er-V- T--T- 

N C6 C6 T- I- V 
Vom .. (ý, ttoCÖ V- V- OD (3i aj 00ýý., (Yi G01`Nh: 

OD C7V- Mt- CDODC) GD0Oý C71, IQ tAMMcy) NN- -4- C'4 I- pcocQ I-., tCR v 
CD 6~O 

CD MNÖrNN 
ti c LO CD Oý p) 

Ö^ 
ODD 

r Iq 
eM- W) Vý N" 

M 

M00NNrv-v-- V IVclq 
Nor) m04ý gV- cv) 7''NN tiýT"C14 C14 CD . cL704 

tnrLi) " (0ý(Dý'ýf r, 00`ýtMMN(0 V'ýfýIAMIýdO(OtDf-Ir» v- ý! (OýT-vM 

NCOtoN - (v) V V-NC7re-V- e- r- OV IT (OC7Nr'OU) cf) I- MNNMMOV-- (DNO 

o 0) U)m(D(Dýtý(ý M(09Nv-ýýr T-C)le 
fNNMNNNO-e 

Nýt 
V) CCor)IgtL vM 

cla 

a 

m1ý F- . ýQý 
tý a Ji 

_ 
as 

w 
ýq 

CON tO w c. ý}G :. 7 
p_ pp wl ON ý1 r1 M wl (1 con, It It IT IT VNhhh Vt hh Vl %n 

N 
ýO ýO ýD %O w %O %O %D ýD %O 

page 435 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

Q 

0 

16.0 

E U) 
U) 

U) 
N 
Q 
0 

O 
O 
N 
Cl) 
W 

O 
0) 

ro IT M00 . Nto (O1-M0 NmcDM N00Co f--tf`0"N(0NtNM ,e_- 
Ld (V rÖC: ) Lci uiUNg �i 

Ö oi CMýf,: 8N g g= .: Hviö ý r' r" 4 cj g gcO 

0.1 I`lt(OLO 9aD eLin N Min c7 N, ýt . -(OtnV'MNleLO le 
g 

'Iv- 
E 
a 

N 

al 
a to V to qt V to 1, - Q) 00 19T LA Cq OR QO Iý Nq Vt Ul q 00 Nd. U) MM 1` NNVN 

MNNrMNNNý T- 
"M- 

v-MNv-LONMNT-0400 TýýNm- (6 Ci 
CMv-v- 

a 

Sä m 
ooorn -e chco rnov° 

0 
11- 

dy 

SO 

E 

c 

to 

E 

a -6.8 

Ej 

cD 
U) 

Z 
O 

N 

lit 

- 1,; Co to -e NN Lo -e to t, (D'- Co O Co (P 
O "4: cO 

(0 od r.: Co r- 
gOrýp4 ý 99c> CDNýpýj CVO 

N ýA hC7 
ýQ 
%: 

Nto000r00OV(D 

NNC14 U) v fý`ýTM(o r (V) 
v-- N- NNN --- ---v- C) v to 

NVNNNM. - NNOV V ; 0. -CO(OU) MNV- COCOCOMMN(DCDN(04 

00 (14 (0 r, r- c» N (1 LO el (0 0) v- (0 Le) LI) r- Co 0 CO r- - U) t- v) 0 t- 
r- CO Ir- e- 'IT r- rý- :. T- " le 

s 
CIY le U) 

? 
CD le e- M IT le V) ei 

to 

I 

to 

15 ýW 

Ei cý xU a° z eas 
aw w> ry M vý ^ pý p N 

MMM 

page 436 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

0 OD Mo ti OD M ti LO U) oLI) CO M LO n LO Ný M OD o ti o v- Lf) ti o U) oo CO CY) CD 
G6 L6 cri nV. 'q: V-: (6 . "(fl000M6V-: (D(0ýp 6fý(VMÖI`6V.: cd -Qýp (d C; L6(DÖ 
NN(D(DMMNNMT-1-M(DU) 'WftD`ýtýtgTIRT p`ýfýLAV) d'MNý ýtT"NNMV- N 

0) NNMli'(N VOD 0) C70hI'ý 9 (D-T7 "tIIT toLAOD Cl (O"-: 0) .- DANN V Cl) (Q V 
C4 Ci v- r- 

N v- 
N- N 

T- v- 
N 0d v- v- tD T-- (6 Uj qt (fl 0ý T- CD OD OD 

V. 66N Qi Ci Cd N 
T- V- V- V- 

V: gtoN"I I-"Oa0 N- atcDN O OgtMCDMto(C! O(D MOD~tDGDto N 
CD C14 L6 O U) 00 

M LO r,: 
OMO 

r ad NN Ö~ Ö- 
OND -OÖMu, 

CD 
CID 

MýýNGOýOLO 
LO 

MODNC14T-, -tnOýwN~NN 
ýCM`Q -'r NM 

.. 1 (DC)M C) 00 1, C4 C4MLO U)VCONV* ()(Ot`00C) (j C7 CD CO r(ý (ý NN 

N (D CO 04 ' IT W) N "- (D MNNNN 'RT It 'T (D 0 CO M h- It (D Cl) 00 1N (0 't 0NN CA NN 

00 NOO-O 1- O 00 1-- OMrM v- U) OMNO I-- N IT (O (D lA O C7 4 CM W) QO OOM 
N(0(D N`T(D d'MV'ONV-T-e-VT. -0OItIRtýe-MNNNO)MN `TI- C) qU) co 

qaý"p(ý 
.p 00 

ENE uýä 
T ocý "a ý ýC vp : vp 9ý ýý4Üa 

"' Q n7 
Q1 

rý 'C 

; 1110-11-13 It 
01-: y 

ýt 

I. 

ýp 
ä ký ä JCi psi oä eý 

'0 a 1ý w 
eý i pý 

ü 
dý 

p .1Ö F° 
ýp 

2 MA Aý 00 00 
rf fn f+ý 

MM 
(cn "d' ? 'ýT 'ýf ýt "1' `7 ?O "R 

hhhM 
v/ vi 

ZR N 
in vii ýD %0 ýO ýO 

page 437 
0 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

5 (vtiOtn0r-ei OONP.: mG r-NOOD tif`OIAOCgCD 000h000rN"- 0 

T- 
Xr (6 cj ad ajOÖNT- tDT- 

T- 
(- NN(D 

(p OjN(pv CV "Ný- Ir- 
j2 Co 

6N 
61 

$ 
'y (0 u) OD 00 LA CD NM0NN v- 0 0) CO to U) VN O) Co I` In 0 CO 0 'i; N- Mt It 0 
M Oi I` cV lV "- Oi t6 4 CV -ÖÖ üi Oi Qi G0 1` i` (c; t0 (D cc; (D u) to u) -'t 44 cM 6M Lh 

C') M C') CV) NNNNNNN e- e- ý- "e- ý- .- .- r- e' r' ý" r' ý' r' r' r' 

5ä> 
1äQW le U. ) , srNM`'ýýi NI-IýOf, O (0 ý7. -O NýAerýtA (R vA CO(DM. _ 

11ýýNOýNý 
OMLOCOe- 

ýOMýMOOý 
VOMýMf, 

»-cýONý Oý 
Nco el 0 

rv NNNNNrrrr 
e- rr 

Co tr) 

013 OG 

so 

£A ^MN0ITv- I. -CD(Dr, fý1-ýtMCDNMI? hOtnt7CMCDQ)V'OLo 
E 
C 

iw N 
.2 

Xö. RM CL 
ýW 

4a 

CL 
IA 

E cMý(D 
Ac0) 

dOýWýaOýtýDMýrl- 
NýtQDNýýIýýV 

OýONý(0 DtOý(Dý 

cp Cl) 
N 
O) 

to 2 
.. 

Cl) E 
?A DO W 

OMW' :39 

wIaI $ to 
iu 

:5-ý. wi bö rý u ý° ao cN' nd c9 o ýý Lpiý a ;39 " r`1'. UUh 
ýp ^ 

N 
00 
M 

00 O 
. 
Ni 

!YM 
M 

! 'ý ýO 
h 

fý1 N f^+f . 
Mr 

ýD 
bb 

JM . -+ ' v1 N . -. tý ýt c+f NN Oý RM^ 

NM Re V) to Ir" co 0) m 
V- V- T- 

V- V- to I- co V- 
N0 

C4 
NN 

CO) NN W) WNNN 00 C" 0 
NM 19 CO) 

page 438 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

(DNOCOv OM(7! 1, OtoNco OD O NO-ONNOMcl (Ol4O("; titi"tT- C)OMI- 

Qi00(DNM NV- N 00 t-- C6 ems- 
rÖQi NV- torte-V- VÖ (QV- V-V-V- 

V-6 
6 
V-ýN 

tf) 'VMMv- C) f- t, - LODCDf- LO N , TC4_000frCo (Dr'I_MNO0()oCo AV 001'-OC7 
Nvi N(VtV"-e-r-. -=r00000 iQiQi(YiCd 0dCd Cd 00f, 1`Iýf,: P. (6(d(6 (d lntntn`Q 14 

1-tACo Nu) CD n: Lq(g 1A0 x7 e: r-: f'-'-10 loý W'11: Co r, cý I, ý tt1A0! C) t7 

Lf) 
cýNM"- 

CD m CO 000M0))DO 
rN. NM 

cc) ONOh Q 
mm 

) t! CD r) 
'ýtt1)NC 

ÖN 
I- -ei 

»(Dpj Co 0) (7) N 
tpv- ODMN I. LOCM`ýtN rrCO 3 NýJ NNN r r'C)rN r'Nr"rr 

ýp C4 (D C) M c0 (0 00 U) N CO) P- V) NM nt U) N 1- 0- CV CO to f, - r- cO I- N0NM U) CO `e V' MN Ln 

ýr(ý0; 
(NNIW 

MV-04'IT r 
CÖýýv 

MMtAv- Ný v- 
N 

v- 
VCv)I 

M 
MN'N 

s1 .11J. a .-. 

-lie 
6arwwOä 

Ji :7v, 'JI of 
NONN ýO ON NK$M Oý Nh aý ýO 00 ýp Oý bNp eý 

`ý 
O 00 0PV. 00 00 fý N 

b1nbNN %O NN Al NVNM ýD MNNhN -T 00 
= 

%0 NNP 'ýl' 

W) ca 1ý- Go 0) 4 V- N C4) :: 4W 1- !3 0) 0 V- C4 V) it) 40 r-. co 0) 0 
to- 

IN 2 in w rý co 0) 0 v- N 
V) CO) C') M Cv) V lqr VVV Ne to in W) W) in d) W) 11) g) co 

;s 
to to 40 w co r.. P- r- 

0 I 
page 439 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

CC! o 9IR o0N"n9CDIQ Ot-O. -CIO NOtDO(p M9ulul9COul OhN 
at NO0 NNNNNv-NýCÖr~ýNNNNNN~ 

Cý 
w`ýt'OVMv Ovti) 

Ný 

's 00 it 0f- (' ) d' U) r- Q) M0r (D .-r (D N .- L() N 00 r -1 - 11 V If 0 0) fN (O 'RT N 

(VOd 99 `idIZ -: (6uiui TCJ ÖÖQiGDcd lý: tht, t,: CD(D(ci Lei LAU-i tntf) 
1 00 to CM f0 NNNNNNN (N (N NN V- V- T- V- V- V- r' r' V- T- T- V- V- r' r' 
a 

0% ýi WN 
QQ Npr NN to OD p> '17 Co Ln (O tý "-CpN CO ýA lý 'V CV) Nl-- 

(1 CO r- 9 

c" 
Lo (0 9e- 

CN N0 CD 
ý0 

lqt D (V) (1) C, 4 0 in LO 0 qt 0 c4 r2 Co w (D Co " CY 1- r_ (v) rrrN (V rrrNrrrrr 
15 4 4) 

U, 

ý. ý. 0 - IC)C'"J Otn0DQ)Igr-ýCDODýC3ýý! 0MýrýLotnf, co 

I5 
C 

to 

MOOM M' iNNV M- MN (') U) N (N U) N. CO 0 .- CD M CO ' U) VVV 

ö 

e) r- C, 4 CO c2 (0 P) LO (9 (0 r- U) CO -r- CD 9- lqt c4 0 C) r_ E 

p 
Q% 
0) Z 

E W 

0NI 'ý 
9q m tD y53° 

III 

ob 18 `)j 
m 

'; W0 

43 

ýa 
., 

T, 
4aq 

gr/ /ý ^ 
. 
°,. 

. 
N. ao O 

, 0ýp 

0 0, O'. 00 v. 00 . t- N0 rf pý 
JM W% N-V- 'O Oý 'O r+ NmANN vb en PN'. 0 N e"1 to vi -M 

N c! it WA to t- co C) OrN0 of OWh QO Cf ONM .4 W) w Vý Go 
NNO 

r' N 
rrV. V. V- V- V- V- T- NNNNNNNNNNNNN4 V) c'9 C") 

page 440 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

MCD 'RtW) 1ýCOI-UA'tM. -CO CC) MM00O"; OD "tOrNtom; cl O00 1ýto0000 NO CY) (- ODM 
V- lo: 

. 
T-c(1)'tM V-'-'-NN-16 NMCM')MNV N -- 

NNV- N co 8 
NNNNMN 

N (D CO MN CO N 1` LA M .-OO IT MO Cy) CD MOOO CO Cl N "- 1` '; r O (D N "- C) N t-- 
ui -Ri1 if V'6 M(-jNNr:. =rÖÖÖQjOioiC)icicic00DC6C6C6týlýtý: (D(Jc6L(i U3 'i 

oRi-ýrLO Cl QO. -Cl 1-ln(DUf)N-O)co loý9 tAIANCONGOP; týrt7 fýq: '14O)cClq 
U9 rnNtM 

(NONaO cýN ý C. 6 
U-) 

S ÖNVN 
w. T 

titU) -v- NÖMv-MCDNNCf)- ONO 
T-O 

co co NNhV'V I 1-M0C9- '- covC14C1r) 04 . -Rt 0V VC14'-N V- T- 

V CO lnNCO Nýýfr'(OMV-NCOMf- - (O(D`V OV- -tQIýV-MM00tnt7 U') (f) 

MNV- MfMr-NN. -ODNe-0U) -Cv) _C4M V'NOOr-NC7. -cv) -co0 v- - (JD 0 NM 

O (D kn Q) LO Co Co Co LA N ýp 00 NýN (O 00 fý Cl to f-. c) tQ ON CD ý 1` CO .- ºA N 
CM Co N r' e- to C7 CO (M (O MMN n- -t - V' (D -t NMNN r- to ee LO LO ý' N 

u 
'iCi 

mq 

m 
60 

00 

ä ., 
9agqQ 4ýQi§ 3 0o Qjj. 

yy, 

ý°f 
VOV h 

00 
MMN7 

ýN+1 
e+ý O f+ ýp tý PN .r vý ýO eý ýp py 
N? v1 ýf N' 'O - v1 'O '. O h `7 "b" 

b 
ýO ýO 

Nbb 
'O 

hh QV 
Nh 

I in to 0 q- to 40 Y~9 
co W) 

CO W 440 CCO f8 t0 w 40 t400 co to r. 1 ey MM Cl) 
CO 0) 

VV 
V' Q 

of 
44' dV0hN 

0 I 
page 441 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

Vr 

N 

N 

21 
N 
N 

LI 

N 

8, 'ßf W ob < r- 

NU 

oolz I0 
öý 
E 

C 
to 

c 

y 
CL 

-6 c 
1.. 2 

p °U) 
O 
0 ö 
N a v 

N 
W 

O c 
N 

"ý y 
W 

OOf, Om eONO1, mLo CMmLAMOOei'Nv- i, Mco 0 1-Go0 r1nP"Nr' 
OrMLii ÖNOcý "ý(DN(6L6cý ýp eýÖlnlý4r Qýp LAO rgcl; 4ýp 

Lnl_InýPýcdc) rýtý'lecOtnr K; rCONCiN cýýtNNýtV)V)gqýt 

t-- U) OOd'OD LO V0)gtN00tv)VCO f*- LO LO N. -LO C? ýf V 0) U) 04 04 (0"-M CO Cl 
PA N c, 5 ".: 0Ö o0 1.: I.: cc; cD L6 'i ci N tV "-; r Ci Ö ()i Oi ci a; cd C6 r.: 
LOV MMMMNNNNNNNNCV NNNNNN"- V- T- T- T- V- T- ýý 

O0NP. O 0) Ne (" O .-0 Qý 1, (Q M `V' N i, DO (O 9 Co `1 0 KC) 

le OD (0 e cy 09r, - 3 q- Li) Co M Lo (N r) Lo r, - 
Co co Co m 

M et (p N 
Ir» LC) v. Co 0 in (» 

NN1! j r Or r Ir- 00 r QO I- e 
q- (N 

c2 
a- r- N v- r- d 

ONONMNLA 'ýTO(OV-Clg1 COOS-N- 
-- OGOCO 00 V- I V- Me 

.N 

CoNNUAý jNtONNOc'OWN"-00M000M(y)V'NNCDCO(OMGOCDCNM1 

BOND. N-tLOýLOT-ýýýV-G)r-COV-((DNP-V 
IT It IT CO 

VV 
(DD 
04 NC) IV tiV-000 

to 

ýA 
h 

- 43 

00 

15 

a 

0 

m 

eo 

ým 

%0 oo %n vw oo PN e+f h 
%C NM7 00 N tV m %n %n 'Y "-ý N 

NMR! h to 1- a0 Of ýý.. 
T- Cl) 

II, 
V- V- 

! v- 
V- q- NNN C4 V) 

NNNNNN 
40 NMM 9- 04 M 

1'9 M 

page 442 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

CD O Co CO O to O CO M >` >ý cD 1` ýt (ý O P; MO Lin LO CO O .- (0 to O Lin N (Q CO i` Nq Q) 
(0 r) 0N 

r- v- M ((DeNMOtoNNNtM(MOr-caNtý`OQ' NNNMLMleM lqt cDq'ltIO 

t- NNOM CO LO 'T ýMO CO r- 1- 0 0D t- Lf) VNO Q) It '-f C) OD I-- It Cl) N "- "- V tC) 
c6 cri 0L6 -fCMC7M(M(hCMCV(VN 'rz ÖÖÖÖÖÖ pipjQj00WOD06W(000ui ,7 

O(O1g7Li) (09 ee Le) e- e0r-C)NVAt09)0OD'e000DN(D MVC0 0NO'i; M 
5�-ýýO(D CN to ýO Ö(OOO NýO U)O(v)Nýýý 

i-i- O0 ttnÖr- 
u) (p9 NU) 0ltt MMM Nto - `e4 "- MMM N"--MeNN 1- 

ýr.. 
ýýNrýrýtý1 ýMCD iýNtAN.. NNV-V-ýt1)(O(DNý0o f7T-TN.. h(DQ)M(D 

04 NN IT IT (OO(DNCA CD NNV "- CD CO IT NNNLO . -ttNCD Q)I`'t' CDC) 

. -f-Oýt0. -U) OMco Moo000 0 f-. v- RtMMMODO Od'fM(OONU) NO1- 
CM M (D MN Nt 1- (y) 'RT NNN Cl) LrN IT e- It It IT e- IT Mý Cl 04 T- V U) CM - V' -- 

uý 

IS 
a 

v .ý rý p, p 'y7 
su t' jý g 

ýý+ 

,e cLLL. 

Q 

UW . ýG ýZ .3H t7S a. WW ! -" NNIW to aw__M 
00 on N Oý 00 .+NOP ýO eý NNMN ýp h Oý p ýp W, 0% 
NMMNMV ý-" M ý+ h ;O 

fý1 'O fV 4N ýD h ýO ýG ýO %0 ýD NOH NO h 'O Nh .+ 

in to r- C4 c 
CO) CO) CO ) 

CO 
Cif Rl V ýf `: 

!2W 
IRt 

It 
41 of W) H) Ut Il) 

W) 
in 

Ü ýj 
It0) 

0 w- C*4 
) co co (00 

to I is 
40 t~G 

2 
to" 

0 I 
page 443 



Appendix VI11: Analysis of RAE Outcome Relevant to Art and Design 

aw E 
Z 
Z 

. 92 
t 

0 

0 

i 
O 

O 
O 
N 
, Aw 
Wý 
0) 

Nw 
0) 
W 

O 

d 

O 
D 
L 

4w 
O 
O 

A" 

m 

E 

O 
V 

C 
CD 

.N 

d 

Q 

O 
0 
E 

O 

0 

9 

CD CD 
00 
0 00 
r 

N-i 

ýý j 

iö 0 N 
W 

Co 
as 
W 

N 
0) 

U) 4) 

r-- W 
9 

0 0 00 
ö ö öö 
(0 d' N 

page 444 

N 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

w 

w 

0) U) aº 
a 

0 0 
N 
WQ 
OC 

W) v, wl v, v, Nrn00 'T oOOO Ö 1n tV O tý -+ ei Oý of MM 
MN 'IT MNN N- M -- --M 

9 C4 
. 0- . 

11 

Ug 

Üx Üýýý 
ä b° zýý 

ä 
ä1 

ýNM at h ýD h 00 O\ . -. .+ýý r+ 

00 [r n 0% ti v) 0% 00 l- d v1 M f! NN -+ N "t N 
N_ hNM N_ý_ 4N 

+-- 
-- NN -- 

eo 
I 

to 
c 

. 93 
1 

.9 10 , 
g pý 

ým 

ý1' VI %0 T, 00 
r+ r+ NNNNNNNNNM f7 MNM 

N 

ß 

öý 
N 

Pl v 

N 
a 
d 
N 
N 

Q 

ö 

40 
01 

tN 

C 

QO 

rO^ 

" 

Nä 

A` 
N 

0C 

0) 
CF) 

"- N 

n 00 "T o v, n N- oo 
MM 

ONO 
MM --- N 

'-+ 
N- N 

V 

pÜ_ 

yy 

Q5äzÖw a'ý UVx Uý¢ ýwoN 
en ý -NM -V v1 %0 N CO ON 

2=.... 
... .. 

Vl 00 of ""+ "-" -+ t,, "; -" N., II Cý 't: "I "G OMN 
r 00 N t, mNO "-+ n tV V1 ýo OG ÖNM 
CV vl NN. -. . -ý ý' -4 N-- -+ N r. . 

to 

a 
Ii 

aWQ 
ö 

ý_ ' eöq 

43 

13 

WiÜWAA CIO 

yý ^ pp ONM 'd' w1 b 1ý 00 Oý O-NM 
NN t"V NNNN !VN (V MMMM 

00 e vl Co VI 't hN V) 0 r- V'1 _N er 0N 00 V1 00 N Oý NnN_M Qý O 00 O oo N- v1 
e o\ 

. -! 
-- 26 

MMNMM--0 
00 Iz <2>; --NýO; N C, 6 

V., -0 C' -4 
ý-- 

-4 -4 --N . 
-r 

-4 

m 

15 m CO 

1, ýw ýt 
:ý °ý 

ýýxý 
"aýa 

ýmý 
"ý' 

ýVä 

r+7 w° 
ýýv, ý 

C5 Uýýw ri'+ Uao 

wNr wM. ý . 
ý-r Vf IC, 

. 
[ý"ý 

. 
ppr 

. 
Qi °M'? vl ýD P 00 apN f+f . v1 

.+NM of h ýO t`00 a "" ý'^ ^' (V NNNNNNNNMMMMA 



ý1 

Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

0% N vn M 'V; N et 00 ON M Os t, l,: O ID - "-+ d' 
,. .T %A v1 00 M 'O "" Q` ^' vl NN et oý M 'R et 

. 
N-i -r 

(C 4-N "- N 
N+ 

-N- 00 - 
-4 -4 r- 'D v1 et ýO 00 en 00 00 00 00N Oý Q1 OC N Q; 

0 

c 

g ý3 

[' eäqä 
'tea uq 

EVh 

$ ýo a 
Qöv°üN -a a o, Qqä cý 

paaX8 
3g3 'ý q° 

cä ö 
'y 

ý' 

; 255 AV 
`g 

qgý 

F C5 . ̀3 ä cý w_e. 
ý 

dý aý 
wý 

ÜWw Uý' eýe 3dG :3 ä$s ß 
ýTi'7 Ci ýp mMMmm 00 

M 
-d" 

'Q 
Ir 

'If QvOaQ -n .lV, 4 11 NV 11 V 4n vii Val b zO %0 
C4 en 11 CIO 

'0 ýD %O ýO 10 %0 

N r- 00 00 N %0 M vý "O -NNOOMN,,, M ON MONe0O 
00 l-: N [ý tr; 

--ý -N .ýMN OC V1 . 
ý. 

ý Oý eh t! i Oý , 
'"ý OÖ Gý Oý OÖ VyeO; 

c 

aCb adb 

ý" 
"ý 

ai O V 

ý ý ä c5 vý 
. eý W% %0 r- 00 oý 
Nf M M m m M 

V 
V 

ä1219°bä 

M$ä 
0 ý, Y9 5 

ýl Vý cý 00 Ö 
pG 

r3 u (4 y 
-, 

dä 

Ih 
jsLE aö V 

''C 

la 

_a 
Q 

Mt 

°v vvvZvvä 00 0% 0 94 h le h %0 h 00 ö %0 ö `ý öe 00 o' 

.+N l- en e: d: OnMON 00 v1 ''t MO o0 ,.., O 00 "D '" NOt ýo l- v1 ýo I- 
N-+ 

q C14 - 
t,: r, en 

- -4 
1 OC -NO; ýO O- 

. 
N+ 

- 'ýt 1O O ýD ýt V1 vl OC lý I4 Oý OC "i 60Nn 
14 ý" 

I 
0N 

N 

ü1Qü e0 -? ° 'v 

5 9: 6 
? 

na 
0 

:a -a AS-2 E°- 

hI 0 

c; ä en 
e}i 

An 
%D tý 00 

00 i' (i w t3 w 
a} ýp 

ä v, 
äp 

in&Iflhi-d 

A c3 ti 
;; en An MMMM 

ýV Qt 
'V' Q -t -r eRhhhh Vt 

h 
v1 

h 00 h 
ýO ýO 

bb 
ýO ýO ýO %0 

Co ng r 

m rn 
CL 

c 
a) 

c 0 
c a) aD U, 
a) 
c 

a) 
m 
(0 

0 
c 0 
cU 
c 
a> U) 

CL 

s 
CL 
N 
0) 
Q 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

Fie 
MhMCO ONNOOtnONMNCO OD 0OD 0NV*P-I-V) 1`001`O 
MCflM -N ODýpv- 

NCI 
cri 
- 

'C'J'--V-T- NN v- 
C- ---'-'r-0v-04v-ci 

(6 Cd v- 

In 

00 0) (+M CO N 10 10 , -- 41 4 CN 'q: NO 0) 'Or 
rtjýÖÖÖC-j ai Uj CC) U) (3i r,: aD1ý: CO 00C) rhýj ODrN' C14 

N 

ýdQ 
_ ai ýQW 

U) CD e- U U) M tnr- Mv- C) to qt-1; N'r7 0(0NQ)(D 
_2p NM T- NCOrMtieý tj 

n- 
OND COONý0Co(DDý (V) U)OýMtto 

ýý e- ýNrr 1ýý1 ýNMM T- Mtpýý MN'Q N 

OV 
li. 

a 

o$ 
.ýM, CO C) I'- NNOM co rn N- M CO r- M r- -t .- r-- e t[) M to - CD " mot' co U) to to 

c 

t2 .2 

O 

. 
sA ýý - e- 

Ný"''N lq; 
rtoN ) le e- U)NýMMNv 

N(D - NN M 

OZ 
c3 

N 
a) 

I 

NEs 
W 

äA 

oOx 0) 
ä2n 

h 0) 0m Q1 r 

5 

ý 
"\ 

p ýp 

I1. 

iiiiiI1I 
ýy IM 00 /W 

"3 . 
ý"" 

. 
Qr 

l+1 00 ýO Oh "ý-" V'I N týl MQDb lN . 
Ni 

cm Mf %M V1 TNN 'f + fV 
z 

%ND %% 1° 

C 
d 10 0 1. CO Qf O e- NM ld 80 to 1ý 00 ZO 9- N 

Nm -e o t0 tý 00 0ONM NNNNNNNNN 10 r) V) 
C 

page 447 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

et <O f- r, r, N Lo "O e- t .-r OD O 1ý ON to 1cý ,OMM OD to Co OO Co ONO CO O 
cci (D CON (ci O 

eN-e- 
(0 cy; (VN t-eN - 

00" (D 06v- Ö(D td c4 C0NtoÖ 
9- Ir- Irl 9- 

rr 

vý cOOtýNV 9 -: cam (q ci 9V >OOMNM00r�OODM00ýýA00ýhOI`týO 

OrOrO rOr rrNCr)N Ov-r' i-CDi-N'tMOfý 
rCC)NMT- rtoNODtz iý 

t-. rOtA fýCR ý7MýCýNONý O41 (O e- (Dn'0)U) -O(DýtN11041: r-LO t 
0)tLOcoMN 

Lf) GO8ODMO000MÖMO M'Od' 
NON 

OD (0 
04NM r.: CIO L6 U') Cý aj 

CY) MNý0.. CY) cotiti ýtÖ 
04 OD 1 0) a) CC) 

N U) M (D I- N 00 r, OM T- V- N V- V- N LA OD DMr IT V- V- T CT) r 04 
C) 04 - C*4 

OD CC) NNMI`OD NOD f-- tAMl-- Ii';: CO It) r, ITLOLf) I (OOD NMIT 04 M! ', R NCD ONIT 'ITr-- N, 0 

ýN--MýVMC~0M((Or (fl 
McoCM7 

(0DM11--00 
mod'4Tý'' 

0ýems- 
ýý.. 'LC) CY) NM)MCO 'N 

bo 

to so 

I 

Yi 

09oa q»O °C 

w' 
äw 

c5 
va`ýý 

äUa t° 
vif tV 

ß 
+1 

00 VinN 00 
N 

~V -T N-M 

an 

ä t`to Mi0 

f 
m 44 lZ « %0 2 '0 C! 

V 

_ý 

Qo .ý 

yWÜ 

V-N 

8 
H 
I 

E 

üc_ý 

w 

3 

ýö 
.. 

S 

w 
5 
ýv 

H 

r- 00 N '4f en %M 

L5 

4 

I 
f+1 

I W 
I 

ýä N 

I 

13 a 
00 
10 

I 

h 
} 

ýv o 
.. 

eMMM 
VP- 

Go 4) 
cl CO 

ýýý! 
ýt 

"t 
14t 

v W) 
M) 1In to 

a 
in in 1 to in co two w co 

I 
to two ww two 1I- PP- 

ti 

page 448 
4 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

to (0u)NLo0 Mu) Co u)Co Co MMOD 0(DMI-M000ONQ) Co (DgeN1- NN0 
2 Ze-e 

co o c) 
MMMMMMMNNNNNNNNNNNNNNNNNNN 

w 

a 
2'! 

0VC4'V0 0 M'V e- OD'It NNOIý- 0) M00MMM"ANOrrO0 
E (6 et(6 (0: '' ctjý~ ui(DLo i ui Nr, C)OO) 0(NaDOi(Nv(D6to 06 (N CN N- T- V- N e- e- r- e- r e- V- V- Nr r- N 

ää9 
ýQQ 

rgUC t-"" r..: C Mq 7NOM(3ý rMP- mP, q LOlt U-) CF) O 

p NaOr- OODOMýoOCONtDN*-OM 
-CD 

CO. - ONMco f- ºAV) NV- N0 1N `T -N 1- MMNVN .- e- .-Mr IT a) q* M. I- WN LA NV'.. I- '- N 
Milo 

OttIx 

ö$ 

E! 
OM'ýTýr(Dr-- v Lo Co"'CfMtA00tpM'gf NýýInN(OLO 'Týn"ý Or) M - 

` 

iff 

MMMMýLO MM. -r CDC-RCN M000MM. -N0 -1`V'NNv- 0'V 

L0 

v' O 
Q 

'E 'E 
-'- 

- l"ýNNN; 'v-v-ýev-v- 
TN- 04 

o =ä 

De 

CD 

Q) 
ö 

ra 
Nd 

E WN 
ev0 

NI dg dl 

00 

0EI m 

.8f4ý ;a9 
tY 

k7 wa as /ý\ ''' UdY 6N: ar''aUAll N 
V/ O ef v1 N O. NMNON vl OA e+ý Ni 

C 00 
NM 

W) vii N Oý 
MbhV 

vý %n N %n 
m 00 

M .O . -. ... vi 
vl 

-N<r hb JV 
en VN w' 

C 
T- N V) v to t0 N 00 O) ONMv Vf t0 P. w Of 0- N co) V 1A co NwmarN t"f 

C ý" r' rrrirrNNNNNNNNNN fl t9 C) 
E 

page 449 



Appcndix VIII: Analysis of RAE Outcome Relcvant to Art and Dcsign 

tirCo MOOOOIfO1-IT e-1ý(ONOD 1-tALO MM0t-LO V OtAOMCo OCD OOO 
r- rddOÖÖ C6 00 C0 N: ý I.: tÖ L6 to 'l -f 'i -i 666 C4 CV +-Z r' ÖO 

Qi Cd Cd rte: :Cj6 
NNNNNN 04 1-- e- e- r e- V- 1- i- i- e- r- t- r e- V- V- V- V- V- V- V- V- 

O(D00NI, - ýt tf) e-u) IT V'OO. -r-NCO `T1-CO NC�) NO(O(P1-O(D OOhNV' 
ON0N ON C0-NeN-ev-N 0 eV-T-V-V- 

- OeV-OT- N 
(V 

TM L6 61r rtA 

OD 'Q N(OGON"ý ODMOR `- (1)VCO Cl OD ": f-- LQ I` N00CR t- p)T- NLQU) V W. - V) tn 
ACO - 

CO c ÖCO V* a 04 ý Cv) Cri 
G 

01t, U)CCg 
-CO 0a) C14 Ö Mý N ý8 CN t-- CM7Md)UU) 

-q C* NT- 
^O 

NT 
N 

-V 
V- 

V-QOq-V- MMMýOD V- V- 04 I-N NUJ MCD N MM 

Hfl` ý7ý`V NOO-tCDýO(OCID U) 'V (C) I- f`hLf) 0 re-tAýttGONrLoMM'etrr0 

.- U) MN fO .- to Mý Co NNOM .-TN ,r .- U) NMNNN T- MN0 tt M0M .-00 

N 
cy) r- 

(7T-COM(co 
o) co Lo co 
00(co v( 

MCO(OI-U)t(0. ---MNU I 
MCY) 

V-Q)(CDýCIO'N''(7 

to 

V9 

'An 

.4 :91i 

_ý 
a J5 a v, 

ýwF. 

eý .ý cq cý 
ýpi 

oý wýwb vý 
ý 

ýýp 

x> . eý 0 (O 
NNv 

00 on 00 
N-Nhp 

O+MN N- 'ý Mb 
It Nho., `O 

O 
. 
P. of en MMNNNVNN ýO ýD VNM ý1 

MM 
it) MMMMQ vý 

'? 
V4 we in 

If Igo In 
r) a :A 1o Ü 

W) 
Ü 

40 400 1400 440 
3 W) 

(10 tc0 w2 
44 

0 v 
page 450 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

ý; 
tö ooºýýror. tiý"ococ2r, otioocornaovrncnooooe NLi)Ln. -r. a 

Ck. 
U °(D(D(o(Dc(oiirýýiu)to 

Lo v)v)V) i 
°n(iýiLOle 

le`ý`ývIT 
19 N 

N 
t 

q- r, LO to () CO N- ce rI - KO Co O (r) 'e to 0) OD 0N LO >ý CD (P u) qe CV VN "- we N- ' 
IZ f` rd d' i tz O ýi CV ÖNM CM (V (y; Ti Ö r4 C0 O Co 0Ö (ii ÖÖ r- O 

IS 1 NtoCVM. -MNý-i-Ný-ý1 MN. -C')'. - . -"-r-M . -. -. -. -. `ý 

h 

-ö W c tý AQQt 
eVMcýNOO lý 

N O ýt1ýMOM(D0Q)d'Co oCo Coca 
 d ee =ý leLc) 01- 0- 

v-MrýNtt00 
ýp 

NCoNLnC: 
)Coý" 

CO ": 
0N, ýLQ Mtl) 

cö CD (» 
rZX- 

Cý000NDýNÖNOý"M9lqt 
NrN LnNleleltý-'a0 le eiN 

N m0N 
X 

I. f 
ö 

CL 
10 

O EI 
gY e 0MCg9. - (D 0 DýMNNOC%4 CD NCOý00ýýýMýx-'-C e- 

L) 
Ö 

A, W .. 
1 

N(OMNNNN xtNNGOV"N( toci c4-N(D(-)Lo ece(K) N(0(0(0 T't(0- 
E 

0 
U) 

Q ö 
Q ý"L (flhýNýN'-M ý-Nr(OeCDNLON r-UCO N 

') MNN'e 7e 
ý 

ele eCV) COT- 

N 

O 
N 

ö 
to ' 

E 

C , W ý 
p :7 CG 

mý 
g 

e 
.' 

*, WA 
.iäL, 

to 92 4 

q c 

m 
0 ý ýýýýýý 

ý' -20 
:aA :ä 

'3 dý ýv ý aM1 l 
äý xvý Y' g 

ý" 

!r ^ eý 
of %0 V OO M 

c .ý cý ä 
O' tý %0 'D ýy 1N UO 
V f7 of en N 1'+f vi .. r N 

ä r a a a 
. 1N M . e{ 00 '0 00 N en PpN 

pp -V N' lNVWDV V1 Nh 'O N 

i 
rN r) of o0 rý 00 On OrN 0) et uA t0 

rrrrrrr 
tr CO O- OrNMN to NN Co c» prN 

C) rrrNNNNNNNNNNNNNMM r) M 

page 451 



Appendix VIII: Analysis of RAE Outcomc Rclcvant to Art and Design 

N GO MN LO N "t t- V) LO LA CO CD M f- (D O CD M "- f- CO P- M T- (D OOOO LA O 00 M 
to 6N CV rÖ6 0d OD 1-ý 0 qt Mr 11- Ö OD 1.: P: (Ö In e- rppp ap (p (p 46 r 
v st IRT It fit' It It IT MMMMMMMMMMNNNNNNNNNNN .- "-ý r- r' VO 

, U-) 9q' (O M e- t- (D r, 0) (A M N't'Y 00 tQ CA ". M OD N r' TT d q. In cy) N CO M cl C"' 

(O (DNN'M--1T-Ný000Dv v-v- 
NN 

CY) V- V- 
NT-V- 

Cl) N Cl) V- NNNom--iM 
- 

O(OONCO CD OO7It COOD LO Lq It NCD`7'V LO O e-h(DNOOD (D`71""1' ýYNt 
Ö 00 Ö 

C, )0~0 t 00 
ÖMÖ 

jC 
rNOMOOCD Cý 

ÖLOt 
ý ti 

NNýýýNoýCýCOV ýI7 aDtn, `., ývoMýMOMM0MCONNr '0 

-ý'ýTC» tOý<DNv- T- OCDN1- 1-. 
M-9- Co Lo cm 

fß co) (OIt M00(O N. -co OtAt0ItO(0N. -(") V- (DNNNU) V NNNCr)ONO 

NNODUI'. tQ I-MCl OOD000. -OOQOOONM1, - LI)OI- Mf, - lf 
VMf-'7'ate-OV 1ýe-Mýtto(OMVr'OD Nr'IT ('7CD N VC7 Iý'7'MOD O1-A 

fIf 

9 

ä 
cý N 
h 

co 

h 

I :s 

Z, 
C 
a 

cý 
N 

to 

Ad 

tn g5 

. 93 :3 UWV 
00 0o n 
^ý 7N 

ß 

to 
I 

b 
I 

2y 

TOMh 

ä 
9 
e 

dý 
dý 
ö 

8NC. 

Ü 
pp 
o00 

ýn o 

v 
1! ! o Q 

Q 
H 

ýi 

M 
i 

N 
rn ,. 

00 
O 

"ý 

O 

Wa ýý 

,ý., Ný 

IJ 

4ýä 

M-y 

3 1F 

a$ 

I 

Uy 

H 

H 
I 

a ý) 

I 

ii 1i .' 

ýp 
w ýpp cn 

wý 

ýz 

ca 

MMM co M äý äv to ävhhä 1ý äw 40 h to V) 40 co co 40 3ý toito, 2t 

C 
0 u 

page 452 



Appendix VIII: Analysis of RAE Outcome Relevant to Art and Design 

. MEP 

m 
0. 

0 

C 
0 

Cl) 

NC 
a, 

it 

0 

Q 

0 
D 

W 

9 
C 

OWNER 

J 

r 
Too 

C C 
a) 

C 
ß) 

(D (D 
0 0 00 

CN 
CO 

-U 
C v' 

CN 

mw mw Co w 

0 " Q 

0 
C 
0 
N 
U, 
E 

N 
a 

t 
0 

c rn c rn c rn 
N CO 
D 
cC 

C CN 

mw Mw CU W 

DUD 

a 

0 

t 
0 
Cl) 

page 453 

0000000000 
000000000 
00 to ýf' NO DO (ý ýf N 

Ö 
00 

(0 IT 
N 



Appendix VIII: Analysis of RAE Outcome Rclcvant to Art and Design 

co 0) 
C) 

0ö 
ö 

13 N 

W 

II 

00 

Wß 

.-C }ý 7 
m LL 

w 

CD 
0) 
0) 

06 

0 
C 
N 

W0 

0W 
0 

to 

TM 

U) 70 
oö 

13 a) c U) w 0- ýR 
D cc 

LLM 0904 
m 

_..... 

iI 

U' p v 

LL u. ti uö 
0') 

ý 
ch 
a) 
n- 

9- 
o 

0 0 

oN aq 

v) 

LL 

7 

v- 

N 

M 

O 
C 

1p 
a 

h 
N 
N 

T- 

o C 
N 

0 
N '" E 

to U) eMMN r- C 

ý"ý tt r0O le c4 
c4 Nrr 

Co 
O» 
O 

V) 
N (0 C 

w 

ý" ON r- ý" ýA r rNN O 

N 

U-) 3U. ) In ºo0 mOO 

c 
G 

N 
N ö ý. 

Q> 
C 

fý W 
ref MMNr 

__ 
M N LO C) O N page 454 

OÖdÖÖÖÖOO 
C4 ýt NO Gý (O ýt N 
rrrr 



Rcfcrcnres 

References 

AIKEN, P. H. (1996). Data Reverse Engineering: Slaying the Legacy Dragon, USA: 
Computing McGraw-Hill, p. 35 

ALEXANDER, C. (1964) in Coyne, R. and Snodgrass, A. (1995). Problem Setting 

within Prevalent Metaphors of Design, Design Issues, MA: The Massachusetts Institute 

of Technology, V 11, N 2, p. 34 

ALLISON, B. (1996). ARIAD, Allison Research Index of Art and Design, Leicester: 

ARIAD Associates, unpaged 

ALLISON, B. (1994). Professional Attitudes and Data Sources: An International 

Perspective, National Art Education Association, Baltimore: unpublished paper, 

unpaged, April 1994 

ALLISON, B. (1993). Research Methods, Leicester: Student Learning Resources 

Developments 1993, De Montfort University Library and Enterprise Learning Initiative, 

p. 6 

ALLISON, B. (1992) in Gray, C. and Malins, J. (1993). Research Procedures / 

Methodology for Artists and Designers, Principles and Definitions, Five Papers by the 
European Postgraduate Art & Design Group, UK: Winchester School of Art on behalf 

of the European Postgraduate Art & Design Group, p. 30 

ALLISON, B. (1991) in Bessis, N. (1995). Documentation in Design: A Cause for 

Concern, MA Information and Graphic Design Report, (unpublished), Leicester: De 

Montfort University, p. 1 

ALLISON, B. (1990). Research in Art and Design: Research Problems, Programmes 

and Databases, International Journal of Technology and Design Education, UK: 

Trentham Books, spring 1990 

AGNEW, K. (1993) in Press, M. (1995). Its Research, Jim..., Co-Design, Milton 

Kenyes: Co- Design, N 2, p. 34 

page 455 



Rcfcrcnccs 

ARCHER, B. (1995). The Nature of Research, Co-Design, Milton Kenyes: Co-Design, 

N 2, p. 5-7,10 

ARCHER, B. (1986) in Cross, N. (1986). Understanding Design: The Lessons of 
Design Methodology, Design Methods and Theories, Journal of the DMG, CA: Design 

Methods Group, V 20, N 2, p. 413 

ARCHER, B. (1983). Systematic Method for Designers, London: Royal College of Art, 

reprinted from Design. (1963 / 1964), p. 5-6 

ARCHER, B. (1983) in Cross, N. (1996). Engineering Design Methods: Strategies for 

Product Design, 2nd ed., Chichester: John Wiley & Sons, p. 25 

ART, DESIGN, ARCHITECTURE AND MEDIA INFORMATION GATEWAY - 
ADAM. (1996). The ADAM Project: An Information Gateway to Quality - Assured 
Resources on the Internet in Art, Design, Architecture, 'http: //www. adam. ac. uk' 

AVISON and FITZGERALD (1995) in Checkland, P. and Holwell, S. (1998). 
Information, Systems and Information Systems - making sense of the field, Chichester: 
John Wiley & Sons, p. 95 

AYRE, CALLAGHAN, HOFFOS (1996) in Brown, M. and Honeycutt, J. (1997). 

Special Edition Using HTML 3.2,3rd ed., IN: Que Corporation, p. 592 

BACON, F. (1597) in Raivio, K. (1996). Est Potestas Ipsa Scientia, Form Function 

Filand, Filand: Nurminen and Gardberg, April (4), N 64, p. 6 

BACON, F. in Copp, N. and Zanella, A. (1993). Discovery, Innovation and Risk: Case 

Studies in Science & Technology, USA: Massachusetts Institute of Technology, p. 378 

BALL, C. (1993). Modern Miracles by the Sort Rule, The Times Higher Educational 

Supplement, UK: Times, N 1079, July 9th 

BALL-ROKEACH, S. and DEFLEUR, M. L. (1976) in McQuail, D. and Windahl, S. 
(1981) Communication Models, for the study of mass communication, NY: Longman 
Inc., p. 65-67 

page 456 



Rcfcrcnccs 

BANATHY, B. H. (1994) in Trapp], R. (ed). Building a Design Culture, Cybernetics and 
System 94, Publ: World Scientific, p. 423 - 428 

BATES, M. (1986) in Marchionini, G. (1995). Information Seeking in Electronic 

Environment, Cambridge Series on Human-Computer Interaction; Cambridge: 

University of Cambridge, p. 87 

BATH INFORMATION AND DATA SERVICES - BIDS. (1995). User Guide, Inside 

Information, GB: British Library, unpaged 

BAYA and LEIFER (1996) in Cross, N., Christiaans, H. & Dorst, K. (eds) (1996). 
Analysing Design Activity, Chichester: John Wiley & Sons Ltd, p. 151-152 

BEHESHTI, J. (1992) in Marchionini, G. (1995). Information Seeking in Electronic 
Environment, Cambridge Series on Human-Computer Interaction; Cambridge: 
University of Cambridge, p. 121 

BELKIN, N. J. (1978). Information Concepts for Information Science, Journal of 
Documentation, V 34, N 10, p. 55-85 

BELKIN, N. J. (1980). Anomalous States of Knowledge as a Basis for Information 

Retrieval, Canadian Journal of Information Science, N 5, p. 133-144 

BENYON, D. (1997). Information and Data Modelling, 2nd ed., London: McGraw-Hill 
Companies, p. 2-3,6-7,52 

BESSIS, N. and ROBERTSON, A. (1995). Connecting Value Through Documentation 

of the Design Process, Connecting Value, Symposium Proceedings, 7th International 
Forum on Design Management Research and Education, July 9-12,1995, Stanford: The 

Design Management Institute, unpaged 

BHI (1996). Guide to British Humanities Index Database, Leicester: De Montfort 
University Library, unpaged 

BOORSTIN, D. (1985). The Discoverers, New York: Random House, p. 394 

BORGMAN, C. L. (1986) in Marchionini, G. (1995). Information Seeking in Electronic 

page 457 



Rcfcrcnccs 

Environment, Cambridge Series on Human-Computer Interaction; Cambridge: 
University of Cambridge, p. 87 

BRADBURY, D. (1998). Against the Tide of Data, Information Week, 4 November 

1998, London: CMP Media (UK) Ltd, N 44, p. 28 

BRADDOCK, R. (1958) in McQuail, D. and Windahl, S. (1981) Communication 

Models, for the study of mass communication, NY: Longman Inc., p. 11 

BRINKLEY, M. and BURKE, M. (1995). Information Retrieval from the Internet: An 

Evaluation of the Tools, Internet Research: Electronic Networking Applications and 
Policy, UK: MCB, University Press, V 5, N 3, p. 4,7 

BROWN, M. and HONEYCUTT, J. (1997). Special Edition Using HTML 3.2,3rd ed., 
IN: Que Corporation, p. 10-12,496,851 

BUCKLAND, M. (1991). Information and Information Systems, NY: Praeger 

BUI, T. and LEE, J. (1999). An Agent-based Framework for Building Decision Support 

Systems, Decision Support Systems, The International Journal, Amsterdam: North- 

Holland, Elsevier Science B. V., V 25 (April1999), N 3, p. 226,228 

BULOW, I., VON (1989) in Checkland, J. and Scholes, J. (1991). Soft Systems 

Methodology in Action, Chichester: John Wiley & Sons, p. 28 

CHECKLAND, P. (1995). Soft Systems Methodology and its Relevance to the 

Development of Information Systems, in Stowell, F. A. ed., (1995), Information Systems 

Provision: The Contribution of Soft Systems Methodology, London: McGraw-Hill Book 

Company, p. 6 

CHECKLAND, P. (1988) in Checkland, P. and Scholes, J. (1991). Soft Systems 

Methodology in Action, Chichester: John Wiley and Sons, p. 27-29 

CHECKLAND, P. (1981). Systems Thinking, Systems Practice, Chichester: John Wiley 
& Sons 

page 458 



Rcfcrcnc cs 

CHECKLAND, P. and HOLWELL, S. (1998). Information, Systems and Information 
Systems - making sense of the field, Chichester: John Wiley & Sons, p. 18,48 

CHECKLAND, P. and SCHOLES, J. (1991). Soft Systems Methodology in Action, 
Chichester: John Wiley & Sons, p. 1,18,25,27,43,49,52,74,76,138,146,170,244 

CHECKLAND, P. and SCHOLES, J. (1999). Soft Systems Methodology in Action, 

Includes a 30 - year Retrospective, Chichester: John Wiley & Sons, p. 29,43-44,52,74, 

76,138,146,170,244 

CHECKLAND, P. and GRIFFIN, R. (1970) in Checkland, P. (1995). Soft Systems 

Methodology and its Relevance to the Development of Information Systems, in Stowell, 
F. A. ed., (1995), Information Systems Provision: The Contribution of Soft Systems 
Methodology, London: McGraw-Hill Book Company, p. 1-17 

CHRISTIE, B. (ed. ), (1985). Human Factors of the User-System Interface, A Report on 
an ESPRIT Preparation Study, Amsterdam: North-Holland, Elsevier Science Publishers 

B. V., p. 1,38 

CLARE and LOUCOPOULOS (1987) in Checkland, P. and Holwell, S. (1998). 

Information, Systems and Information Systems - making sense of the field, Chichester: 

John Wiley & Sons, p. 95 

CLARKE, N. (1995). On-Line and On-Song: CMC within Graphic Design, Co-Design, 
Milton Kenyes: Co- Design, N 4, p. 26-27,29 

COMMITTEE of SCOTTISH UNIVERSITY PRINCIPALS (1992). Teaching and 
Learning in an Expanding Higher Education System: Report of a Working Party of the 
Committee of Scottish University Principals, Lasswade, Midlothian: Polton House 
Press, unpaged 

CONSOLIDATED ON-LINE PUBLIC ACCESS CATALOGUE - COPAC. (1998). 
User Guide for the Web Interface, September 1988, Manchester: The University of 
Manchester, unpaged 

COOPER, R. (1995). Setting a Research Framework, Co-Design, Milton Kenyes: Co- 
Design, N 2, p. 14,17,19 

page 459 



Rcfcrenccs 

COOPER, R. and PRESS, M. (1995). The Design Agenda: A Guide to Successful 
Design Management, Chichester: John Wiley & Sons Ltd, p. 7 

CROFT. W. B. and TURTLE, H. (1993) in in Tsinakos, A. A. and Margaritis, K. G. 
(1996). Mentor Internet Search Advisor and Information Retrieval System, Proceedings 

of WebNet 96 - World Conference of the Web Society, Oct. 1996, San Francisco USA: 

Association for the Advancement of Computing in Education, p. 583-584 

CROSS, N. (1996). Engineering Design Methods: Strategies for Product Design, 2nd 

ed., Chichester: John Wiley & Sons, p. 19-25 

CROSS, N., CHRISTIAANS, H. and DORST, K. (eds), (1996). Analysing Design 
Activity, Chichester: John Wiley & Sons Ltd, p. 255 

CRIB (1996). Guide to Current Research In Britain Database, Leicester: De Montfort 
University Library, unpaged 

CTI (1996). Guide to Current Technology Index Database, Leicester: De Montfort 
University Library, unpaged 

DANCE, F. E. X. (1969) A Helical Model of Communication in Dance, F. E. X. (ed. ), 
Human Communication Theory, NY: Holt, Rinehart and Winston 

DEFLEUR, M. L. (1966) Theories of Mass Communication, NY: David McKay 

DERVIN, B. (1992) in Waldron, M. & Brooks, R., (1994). Analysing Inter and Infra 
Group Information Exchanges in Conceptual Collaborative Design, Design Theory and 
Methodology - DTM '94, The 1994 ASME Design Technical Conferences - 6th 

International Conference on Design Theory and Methodology, Minneapolis, Minnesota, 

September 11-14,1994 by Hight, T. K. and Mistree, F. (eds), NY: The American 

Society of Mechanical Engineers, DE -V 68, p. 242 

DIX, A. FINLAY, J. ABOWD G. and BEALE, R. (1993). Human-Computer 
Interaction, Cambridge: Prentice Hall International (UK) Limited, p. 375 

DOHOHEW, L. and TRIPTON, L. (1973) A Conceptual Model of Information Seeking, 

page 460 



References 

Avoiding and Processing, in Clarke, P. (ed. ), New Models for Communication Research, 

Beverly Hills: Sage Publications 

DORST, K. and DIJKHUIS, J. (1996) in Cross, N., Christiaans, H. & Dorst, K. (eds) 

(1996). Analysing Design Activity, Chichester: John Wiley & Sons Ltd, p. 253,255 

DORST, K. and DIJKHUIS, J. (1995). Comparing Paradigms for Describing Design 

Activity, Design Studies, GB: Elsevier Science Ltd, V 16, N 2, p. 261 

DOYLE (1992) in Slaughter, B. and Knupp, E. (1996). Proceedings of WebNet 96 - 
World Conference of the Web Society, Oct. 1996, San Francisco USA: Association for 

the Advancement of Computing in Education 

DYCE, R. (2000). FileMaker Pro 5.0, MacUser, 26 May 2000, London: Dennis 

Publishing Ltd, Vol 16, Noll, pp. 69 - 74 

EDER, W. E. (1995). Engineering Design - Art, Science and Relationships, Design 

Studies, GB: Elsevier Science Ltd, V 16, N 1, p. 117 

ENDINBURGH ENGINEERING VIRTUAL LIBRARY - EEVL. (1996). The UK 

Gateway to Engineering Information on the Internet, 

'httpJ/www. eevl. ac. uk/welcome. html' 

EUROPEAN DESIGN CONGRESS (1992) in Mistry, B. (1994). Design Centres Pool 

Resources, Design Week, 2nd Sep, V 9, N 34, p. 2 

EVANS, D. (1990). People, Communication and Organisations, 2nd ed., London: 

Financial Times Management, p. 25,32-33 

FEILER, J. (1999). File Maker Pro and the World Wide Web, CA: Academic Press, p. 
14,83 

FISHER, P. (1999). How to buy a PC, London: PC Advisor / IDG Communications, p. 
33-34 

FORBES, P. and CHECKLAND, P. (1987) in Checkland, P. and Scholes, J. (1991). Soft 

Systems Methodology in Action, Chichester: John Wiley & Sons, p. 39 

page 461 



Rcfcrcnccs 

FRAYLING, C. (1993/94). Research in Art and Design, Royal College of Art Research 
Papers, London: Royal College of Art, V 1, Ni, p 1- 5 

FRENCH (1985) in Cross, N. (1996). Engineering Design Methods: Strategies for 
Product Design, 2nd ed., Chichester: John Wiley & Sons, p. 21 

FRIEDMAN, K. (1997). Design Science and Design Education, Norwegian School of 
Management Research Report Series, Oslo: Norwegian School of Management, 

unpaged 

FRIGGENS, G. (1998). Design and Applied Art Index on CD-ROM, Leicester: ACES 
Team, Kimberlin Library, De Montfort University, unpaged 

FRISSE, M. E. and COUSINS, S. B. (1989) in Tsinakos, A. A. and Margaritis, K. G. 
(1996). Mentor Internet Search Advisor and Information Retrieval System, Proceedings 

of WebNet 96 - World Conference of the Web Society, Oct. 1996, San Francisco USA: 
Association for the Advancement of Computing in Education, p. 583-584 

G7 SUMMIT BRUSSEL, (1995). G7 Information Society Conference, Theme Paper, 
Main Documents from the G7 Summit, 25-26.02.1995, Brussel: European Commission, 
Directorate General XIII, p. 3 

GALLANT (1982) in Checkland, P. and Holwell, S. (1998). Information, Systems and 
Information Systems - making sense of the field, Chichester: John Wiley & Sons, p. 95 

GALLIERS, R. (1987). Information Analysis: Selected Readings, Sydney: Addison- 
Wesley, p. 4 

GERBNER, G. (1967) Mass Media and Human Communication Theory' in Dance, 
F. E. X. (ed. ), Human Communication Theory, NY: Holt, Rinehart and Winston 

GRAY, C. (1993) in Gray, C. and Malins, J. (1993). Research Procedures / Methodology 
for Artists and Designers, Principles and Definitions, Five Papers by the European 
Postgraduate Art & Design Group, UK: Winchester School of Art on behalf of the 
European Postgraduate Art & Design Group, p. 30 

GRAY, C. and MALINS, J. (1993). Research Procedures / Methodology for Artists and 

page 462 



Rcfercnccs 

Designers, Principles and Definitions, Five Papers by the European Postgraduate Art & 

Design Group, UK: Winchester School of Art on behalf of the European Postgraduate 

Art & Design Group, p. 29-30 

GRONEMAN, N., MERONEY, J., and WOHL, A. (1991). Information Systems 

Applications, Evaluation, and Selection, California: Office Systems Research 

Association and South-Western Publishing CO, p. 74 

GROSSMAN, W. (1999). Into the Fast Lane for Facts, Start Up the Engine and Get 

Motoring, Financial Mail on Sunday, GB: London, February 21,1999, p. 52 

GROSS, ERVIN, ANDERSON and FLEISHER (1988) in Young, R. A. (1989), A 

Refinement of the Design Process through an Investigation of the Factors which affected 
the Design of a Communications Console, York: unpublished PhD Thesis, University of 
York, p. 315-316 

GUILFORD and KRAYNAK, J. (1998). Netscape Communicator 4,6 in 1, IN: Que 

Corporation, p. 189 

GULBRANSEN, D. and RAWLINGS, K. (1997). Special Edition Using Dynamic 

HTML IN: Que Corporation, p. 8,14 

HALASZ, F. (1988). Reflections on Notecards: Seven Issues for the Next Generation of 
Hypermedia Systems, Communications of the ACM, NY: Association for Computing 

Machinery, V 31, N 7, July 1988, p. 845 -846 

HANCOCK-BEAULIER, M. (1992). Query Expansion: Advances in Research in On- 

line Catalogues, Journal of Information Science, V 18, p. 99-103 

HAROLD, E. R. (1998). XML. Extensive Markup Language, USA: IDG Inc., p. 3-4,8, 

17-21,399-407 

HAUBEN, R. (1993) in Hardy, H. E. (1993). The History of the Net, MA Unpublished 

Thesis, Grand Valley State University: 'http: //www. ocean. ic. net/ftp/doc/nethist. httnl' 

HAYER, REICH and DRUCKER (1998) in Reimoller, (1998). Knowledge Creation and 
Product Planning, Design Management as a Catalyst of Innovation, Formdiskrs - 

page 463 



Rcfcrcnccs 

Journal of Design and Design Theory, V 4, N I, 1998, Germany, p. 55 

HEAPS, H. S. (1978). Information Retrieval: Computional and Theoretical Aspects, 

London: Academic Press, p. 263 

HICKS (1993) in Checkland, P. and Holwell, S. (1998). Information, Systems and 
Information Systems - making sense of the field, Chichester: John Wiley & Sons, p. 95 

HIRSCHHEIM, R. and KLEIN, H. (1989) in Mingers, J. (1995). Using Soft Systems 
Methodology in the Design of Information Systems, in Stowell, F. A. (ed), (1995). 
Information Systems Provision: the Contribution of Soft Systems Methodology, 

Berkshire: McGraw-Hill Book Company Europe, p. 20 

HIROSE, A., CANNON, D. M., and LEIFER, L. J. (1994). Development of a Prototype 
Design Process Recorder based on Hypergraphs, Design Theory and Methodology - 
DTM '94, The 1994 ASME Design Technical Conferences - 6th International 

Conference on Design Theory and Methodology, Minneapolis, Minnesota, September 

11-14,1994 by Hight, T. K. and Mistree, F. (eds), NY: The American Society of 
Mechanical Engineers, DE -V 68, p. 259 

HIX and HARTSON (1993) in Newman, W. M. and Lamming, M. G. (1995). 

Interactive System Design, Cambridge: Addison-Wesley Publishing Company, p. 190 

HORTON, J. F (1999). User-Cent red Methods for Information Systems: Introduction to Soft 

Systems Methodology, Newcastle: University of Northumbria, Dep. of Computing, p. 2,7 

HOUGHTON, C. R. (1986). Designing User Interfaces: A key to System Success, 

Journal of Information Systems Management, p. 57 

HUMPREY, S. M. and MELLONI, B. J. (1986). Databases: A Primer for Retrieving 
Information by Computer, USA: Prentice- Hall, Inc. 

JONES, C. J. (1963) in Cross, N. (1986). Understanding Design: The Lessons of Design 

Methodology, Design Methods and Theories, Journal of the DMG, CA: Design 

Methods Group, V 20, N 2, p. 411,415 

INGRAM, P. (1999). Your Mission, Should You Choose To Accept It..., Knowledge 

page 464 



Rcfcrcnccs 

Management: The Magazine for Knowledge Professionals, Oxford: Learned 
Information Europe Ltd, p. 31 

INSPEC (1996). Guide to INSPEC Database, Leicester: De Montfort University 
Library, unpaged 

JUSTICE, L. (1995). On-line vs CD-ROM Technologies: The Shades of Gray in 
Between, Design Management Journal, Fall 1995, p. 65-66 

KALAKOTA, R. and WHINSTON, A. (1996). The Frontiers of Electronic Comerce, 
Addison-Wesley 

KATZ, W. A. (1987). Introduction to Reference Work, 5th ed., V 1: Basic Information 
Sources, V 2: Reference Services and References Processes, NY: McGraw-Hill 

KERR, E., B. and HILTZ, S. R. (1982). Computer-Mediated Communication Systems: 
Status and Evaluation, NY: Academic Press, pp. 162,164,168 

KIM and MAUBORGNE (1997) in Reimoller, (1998). Knowledge Creation and 
Product Planning, Design Management as a Catalyst of Innovation, Formdiskrs - 
Journal of Design and Design Theory, V 4, N I, 1998, Germany, p. 67 

KORVENMAA, P. and JAMES, M. (1993). The Nature and Role of Research in 
Postgraduate Art and Design Education, Principles and Definitions, Five Papers by the 
European Postgraduate Art & Design Group, UK: Winchester School of Art on behalf 

of the European Postgraduate Art & Design Group, p. 22-23,28 

KUHN, S. T. (1970). The Structure of Scientific Revolutions, 2nd ed., Chicago: 
University of Chicago Press 

LANDER, E. S., LANGRIDGE, R. and SACCOCIO, D. M., (1991). Mapping and 
Interpreting biological Information, Communications of the ACM, NY: Association for 
Computing Machinery, V 34, N 11, p. 34 

LASSWELL, H. D. (1948) The Structure and Function of Communication in Society, in 
Bryson (ed. ), The Communication of Ideas, NY: Harper and Brothers 

page 465 



Rcfcrcnccs 

LAUDON and LAUDON (1991) in Checkland, P. and Holwell, S. (1998). Information, 
Systems and Information Systems - making sense of the field, Chichester: John Wiley & 
Sons, p. 95 

LUCAS, H. (1975). Why Information Systems Fail, NY: Columbia University Press 

LUCEY, T. (1991). Management Information Systems, 6th ed., UK: Guernsey Press Co 

Ltd, p. 13 - 23,29,160,263-265 

MACDONALD (1986) in Anderson A. J. (1987). Communication Research: Issues and 
Methods, NY: McGraw-Hill Series 

MADDIX, F. (1990). Human- Computer Interaction, Theory and Practice, Chichester: 
Ellis Horwood, p. 82 

MAID. (1996). Multimedia Assets for Industrial Design, Telematics Application 

Programme, Information Engineering, European Commission DGXIII, London: Centre 

for International Technology and Education, The London Institute London College of 
Printing, 'http: //www. lond"inst. ac. uk/cite! 

MAILBASE (1999). 'http: //www. mailbase. ac. uk/lists' 

MARCHIONINI, G. (1995). Information Seeking in Electronic Environment, 

Cambridge Series on Human-Computer Interaction; Cambridge: University of 
Cambridge, p. 1,4-6,38,49-50,87,140,148,162,188 

MCQUAIL, D. and WINDAHL, S. (1981) Communication Models, for the study of 

mass communication, NY: Longman Inc., p. 2-3,5 

MEADOWS, A. J. (1974). Communication in Science, London: Butterworth & Co 

Publishers Ltd, p. 91-93,107 

MERRIAM-WEBSTER, INC. (1993). Merriam-Webster's Collegiate Dictionary, 10th 

ed, MA: Springfield, p. 647 

MILES, R. K. (1988) in Checkland, P. (1995). Soft Systems Methodology and its 

Relevance to the Development of Information Systems, in Stowell, F. A. (ed. ), (1995), 

page 466 



Rcfcrcnccs 

Information Systems Provision: The Contribution of Soft Systems Methodology, London: 
McGraw-Hill Book Company, p. 1-17 

MINGERS, J. (1995). Using Soft Systems Methodology in the Design of Information 
Systems, in Stowell, F. A. (ed), (1995). Information Systems Provision: the Contribution 

of Soft Systems Methodology, Berkshire: McGraw-Hill Book Company Europe, p. 19, 

20,25,27,29-39,42-43 

MIRABITO, M. (1994). The New Communication Technologies, 2nd ed., Newton, MA: 
Focal Press, p. 2,59 

MOCKFORD, C. and TORRENS, G. (1997) in Smith, J. S. (ed), IDATER 97, 
International Conference on Design and Technology Educational Research and 
Curriculum Development, Loughborough: Department of Design and Technology, 
Loughborough University, p. 161-162 

MORROW, V. (1999). Network If You Can Get It, Editorial, Knowledge Management: 

The Magazine for Knowledge Professionals, Oxford: Learned Information Europe Ltd, 

p. 3 

NEOU, V. and RECKER, M. (1996). HTML CD, An Internet Publishing Toolkit for 

Windows, NJ: Prentice Hall Inc., p. xv, 1,4,44,50-55,105,285,295-296 

NEWBURY, D. (1996). Research Perspectives in Art and Design, Birmingham: 

University of Central England, The Research Training Initiative, p. 8-10,12 

NEWBURY, D. (1996). Information Searching in Art and Design, Birmingham: 

University of Central England, The Research Training Initiative, p. 10-14,21-28 

NEWBURY, D. (1995). Research Perspectives in Art and Design, Birmingham: 

University of Central England, The Research Training Initiative, p. 45 

NEWMAN, W. M. and LAMMING, M. G. (1995). Interactive System Design, 

Cambridge: Addison-Wesley Publishing Company, p. 190 

NIELSEN, J. (1993). Usability Engineering, Boston: Academic Press, p. 18 

page 467 



References 

NOYAKA and TAKEUCHI (1998) in Reimoller, (1998) in Reimoller, (1998). 

Knowledge Creation and Product Planning, Design Management as a Catalyst of 
Innovation, Formdiskrs - Journal of Design and Design Theory, V 4, N 1,1998, 

Germany, p. 55 

NORUSIS, M. J. (1994), SPSS 6.1, Base System User's Guide, Part 2, Macintosh 

Version, USA: SPSS Inc. 

OAKLEY, M. (ed), (1990). Design Management: A Hanbook of Issues and Methods, 

Oxford: Basil Blackwell Ltd, p. 10 -11 

O'REILLY, T. (1995) in Honeywill, P., Thorn, T., Vranch, A. & Philips, M., (1995), The 

Virtual Studio: Collaboration through Digital Networks, Intelligent Tutoring Media, 

UK: Intellect Ltd, V 6, N 2, p. 63 

OWEN, C. (1998). Design Research: Building the Knowledge Base, Design Studies, 

Great Britain: Elsevier Science Ltd, V 19, N 1, p. 9- 11 

PAO, M. L. (1989) in Brinkley, M. and Burke, M. (1995). Information Retrieval from 

the Internet: An Evaluation of the Tools, Internet Research: Electronic Networking 

Applications and Policy, UK: MCB, University Press, V 5, N 3, p. 4,7 

PATCHING, D. (1995). Practical Soft Systems Analysis, London: Pitman Publ., p. 9 

PARNAS, D. L. and CLEMENTS, P. C. (1986). A Rational Design Process: How and 

Why to Fake it, IEEE Transactions on Software Engineering, UK: IEEE, V SE12, p. 
251-257 

PASMAN, G. and MULLER, W. (1995). Using Precedents in the Form - Creation Phase 

of the Industrial Design Process: A Typological Approach, Design Interfaces 

Proceedings, 11-13 April 1995, Salford: The European Academy of Designers, V1 

(Product Design, Graphic Design), unpaged 

PECHURA, C. M. and MARTIN, J. B. (1991). Mapping the Brain and its Functions: 

Integrating Enabling Technologies into Neuroscience Research, Washington: National 

Academy Press, p. 84 

page 468 



Rcferenccs 

POPPER, K. (1983). The Logic of Scientific Discovery, 11th impression February 1983, 
London: Hutchnson & Co Publishers Ltd, p. 59 

PRESS, M. (1995). Its Research, Jim..., Co-Design, Milton Kenyes: Co- Design, N 2, p. 
34,38 

RAE (2002). Research Assessment Exercise, http: //www. rae. ac. uk 

RAIVIO, K. (1996). Est Potestas Ipsa Scientia, Form Function Filand, Filand: 
Nurminen and Gardberg, April (4), N 64, p. 6 

RESEARCH DEGREE REGULATIONS (1998). Research Degree Regulations and 
Associated Research Degree Procedures of De Montfort University, Leicester: De 
Montfort University, p. 3 

BOBBIN, A. (1995). SIPP ACCESS, an Information System for Complex Data: a Case 
Study creating a Collaboratory for the Social Sciences, Internet Research: Electronic 
Networking Applications and Policy, UK: MCB, University Press, V 5, N 2, p. 38,40,42 

ROGERS, E. M. (1976) in McQuail, D. and Windahl, S. (1981) Communication 

Models, for the study of mass communication, NY: Longman Inc., p. 70 

ROSEN, R. (1986) in Crowe, M., Beeby, R. and Gammack, J. (1996). Information 
Systems and Information: A Process View, London: McGraw-Hill Companies, p. 34 

ROSS, D. S. (1969). The Role of Universities in Industrial Innovation, Proceedings of 
the first International Conference on Product Development and Manufacturing 
Technology, University of Strathclyde, September 1969, London: MacDonald, p. 11 

RZEVSKI, G. (1995). Views from an Helicopter, Co-Design, Milton Kenyes: Co- 

Design, N 4, p. 9-10 

SARNOFF, D. (1964) in Kerr, E. B. and Hiltz, S. R. (1982). Computer-Mediated 
Communication Systems: Status and Evaluation, NY: Academic Press, p. 89 

SAVAGE, A. and MINGERS, J. (1996). A Framework for Linking Soft Systems 
Methodology (SSM) and Jackson System Development (JSD), Information Systems 

page 469 



Referrnccs 

Journal, GB: Blackwell Science Ltd, p. 110,112 

SAVOY and DESBOIS (1991), in Tsinakos, A. A. and Margaritis, K. G. (1996). Mentor 

Internet Search Advisor and Information Retrieval System, Proceedings of WebNet 96 - 
World Conference of the Web Society, Oct. 1996, San Francisco USA: Association for 

the Advancement of Computing in Education, p. 583-584 

SCHARTZ, B. R. (1992) in Robbin, A. (1995). SIPP ACCESS, an Information System 

for Complex Data: a Case Study creating a Collaboratory for the Social Sciences, 
Internet Research: Electronic Networking Applications and Policy, UK: MCB, 
University Press, V 5, N 2, p. 40 

SHNEIDERMAN, B. (1992). Designing the User Interface, Strategies for Effective 
Human-Computer Interaction, 2nd ed., USA: Addison-Wesley Publishing Company, p. 
54,72,478 

SCHRAMM, W. (1954) How Communication Works, The Process and Effects of Mass 
Communication, Urbana: University of Illinois Press 

SCRIVENER, S. (1999). Design Research as Reflection on Action and Practice, 

Practice-based Research Seminar Paper, Leicester: De Montfort University, p. 1 

SEGAL, B. (1995). A Short History of Internet Protocols at CERN, April 1995, 

httpJ/wwwcn. cern. ch/pdp/ns/ben/TCPHIST. html 

SHANNON, C. and WEAVER, W. (1949) The Mathematical Theory of 
Communication, Urbana: University of Illinois Press 

SHIMMIN, B. (1998) Beaming Apps to Desktops, Information Week, London: CMP 

Media (UK) Ltd, p. 57 

SIMON, H. (1982). The Sciences of the Artificial, 2nd ed., Cambridge, Massachusetts: 

MIT Press, p. 129 

SIRCOM, A. (1999). What id DVD? Home Entertainment, September 1999, London: 

Dennis Publishing Ltd, p. 4 

SMYTH, D. S. and CHECKLAND, P. (1976) in Checkland, P. and Scholes, J. (1991). 

page 470 



Refcrcnccs 

Soft Systems Methodology in Action, Chichester: John Wiley and Sons, p. 35 

SONNENWALD, D. H. (1996). Communication Roles that support Collaboration 

during the Design Process, Design Studies, Great Britain: Elsevier Science Ltd, V 17, N 

3, p. 279 

SPSS Inc. (1994), SPSS 6.1, Base System User's Guide, Part 1, Macintosh Version, 
USA: SPSS Inc. 

STENROS, A. (1996). Knowledge - Makers, Form Function FilantL Filand: Nurminen 

and Gardberg, April (4), N 64, p. 4 

STERLING, B. (1996). A Short History of the Internet, October 1996, 
http: //www. ecc. ksu. edu/-hazem/A_Short History_of_the_Internet. html 

STOWELL, F. A. (1985) in Mingers, J. (1995). Using Soft Systems Methodology in the 
Design of Information Systems, in Stowell, F. A. (ed), (1995). Information Systems 
Provision: the Contribution of Soft Systems Methodology, Berkshire: McGraw-Hill 
Book Company Europe, p. 18-50 

TAYLOR, R. (1962) in Marchionini, G. (1995), Information Seeking in Electronic 
Environment, Cambridge Series on Human-Computer Interaction; Cambridge: 
University of Cambridge, p. 35 

THEODORSON, S. A. and THEODORSON, A. G. (1969) A Modern Dictionary of 
Sociology, NY: Cassell 

THIMBLEBY, H. (1995) in Tufnell, R. (1997). Designing Multimedia Resources for 

Design and Technology, The Journal of Design and Technology Education, the Data 

Journal, Autumn 1997, V 2, N 3, UK: DATA, The Design & Technology Assoc., p. 260 

TSICHRITZIS and LOCHOVSKY (1982) in Benyon, D. (1997). Information and Data 

Modelling, 2nd ed., London: McGraw-Hill Companies, p. 3 

TUBBY, M. and BEVAN, A. (1998). EDINA: Bibliographic Information for Art and 
Design, Outline, Issue 5, spring 1998, GB: CTI Art and Design, p. 44-45 

page 471 



References 

VAN DALLEN, D. B. (1979). Understanding Educational Research: An Introduction, 

4rth ed., NY: McGraw-Hill Book Company, pp. 130-131,154-155,158-159 and 225-281 

VAKKARI, P. (1996) in Olaisen, J., Munch-Pedersen, E., Wilson, P. (eds). Library and 
Information Science: Content and Scope, Information Science: From the Development 

of the Discipline to Social Interaction, Oslo: Scandinavian University Press, p. 169 

WAERN, Y. (1992) in Liu, Z. and Rada, R. (1995). A Perspective of Human - 
Computer Communication based on Knowledge Separation, Intelligent Tutoring Media, 

UK: ITM, Intellect, Ltd, V 6, N 1, p. 4 

WALDRON, M. B. and BROOKS, R. L. (1994). Analysing Inter and Intra Group 

Information Exchanges in Conceptual Collaborative Design, Design Theory and 
Methodology - DTM '94, The 1994 ASME Design Technical Conferences - 6th 

International Conference on Design Theory and Methodology, Minneapolis, Minnesota, 

September 11-14,1994 by Hight, T. K. and Mistree, F. (eds), NY: The American 

Society of Mechanical Engineers, DE -V 68, p. 242 

WALKER and DAGGER (1995). Editorial Notes, Co-Design, Milton Kenyes: Co- 

Design, N 2, p. 2 

WARD, A. (1998). Seek and ye shall Find!, Computer Shopper, June 1998, London: 

Dennis Publishing Ltd, p. 753 

WENHAM, M. (1998). Art and science in Education: The Common Ground, Journal of 
Art and Design, Great Britain: NSEAD and Blackwell Publishers, V 17, N 1, p. 63 

WILCOX, S. B. (1994). A Usability Testing Primer, Innovation, Spring 1994, Virginia: 

McLean, V 13, PT 1, p. 18 

WOOD, R. and DOYLE, K. (1989) in Savage, A. and Mingers, J. (1996). A Framework 

for Linking Soft Systems Methodology (SSM) and Jackson System Development (JSD), 

Information Systems Journal, GB: Blackwell Science Ltd, p. 111 

WOOD-HARPER (1990) in Crowe, M., Beeby, R. and Gammack, J. (1996). 

Information Systems and Information: A Process View, London: McGraw-Hill 
Companies, p. 3 

page 472 



Refcrcnccs 

WOODWARD, J. F. (1982). Science in Industry - Science of Industry, An Introduction to 
the Management of Technology based Industry, GB: Aberdeen University Press, p. 8,180 

WRIGLEY, I. (1999). The Web Now, The Essential Guide to Electronic Publishing and 
Multimedia on the Internet, Berks: Macromedia, Inc., p. 82-98 

WU, Z., ZHAO, D., and RAMSDEN, A. (1994) From Automated Library to Electronic 

Library: Challenges for Information Retrieval, in Leon, R. (ed), Information Retrieval, 
New Systems and Current Research, Proceedings of the 15th Research Colloquium of 
the British Computer Information Retrieval Specialist Group, London: Taylor Graham 
Publishing, p. 25,35 

WULF, W. (1989) in Robbin, A. (1995). SIPP ACCESS, an Information System for 
Complex Data: a Case Study creating a Collaboratory for the Social Sciences, Internet 
Research: Electronic Networking Applications and Policy, UK: MCB, University Press, 

V5, N2, p. 37 

WULF, W. (1993). in Robbin, A. (1995). SIPP ACCESS, an Information System for 

Complex Data: a Case Study creating a Collaboratory for the Social Sciences, Internet 

Research: Electronic Networking Applications and Policy, UK: MCB, University Press, 

V5, N2, p. 37 

YODER, E. AKSCYN, A. and McCRACKEN, D. (1989). Collaboration in KMS, A 

Shared Hypermedia System, CHI 89, Wings for the Mind, Conference Proceedings, by 

Bice, K. and Lewis, C. (eds. ), Austin Texas, April 30 - May 4,1989, NY: The 

Association for Computer Machinery, p. 39 

YOUNG, R. A. (1989). A Refinement of the Design Process through an Investigation of 
the Factors which affected the Design of a Communications Console, York: unpublished 
PhD Thesis, University of York, p. 316,320,394,397-398 

ZIMAN, J. M. (1968) in MEADOWS, A. J. (1974). Communication in Science, 
London: Butterworth & Co Publishers Ltd, p. 37 

ZIMAN, J. M. (1968). Public Knowledge: An Essay Concerning the Social Dimension 

of Science, Cambridge: Cambridge University Press 

ZUBOFF, S. (1988). In the Age of the Smart Machine, NY: Basic Books, p. 395 

page 473 


