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Foreword

Rae Earnshaw is somewhat of a Renaissance man, with interests ranging from art
and creativity through computing to academic and research administration. He has
served as professor of electronic imaging, as dean of a school of informatics in a
university central administration and as professor of creative industries. This book
brings together these experiences in the context of two significant and pervasive
trends in higher education.

The first trend is that of interdisciplinarity. More and more research and education
is at the boundaries of traditional disciplines, rather than within the silos of
traditional academic organisational structures of colleges, schools, departments, etc.
Rae’s particular interest, as reflected in this book’s title, is art, design and creativity –
but with an implicit subtitle of “computers in support of art, design and creativity”.
Rae is well prepared to discuss this subject: he has a long record of European Union
and other interdisciplinary funded research projects, and his remit in his current
visiting professor of creative industries position at Glyndwr University is to facilitate
interdisciplinary creativity between artists, designers and technologists.

The second trend, not mentioned in the title but an important theme of the book, is
the increasing emphasis by national research funding agencies on accountability and
metrics. The trend is typically driven by pressures on research funding budgets that
leads politicians to want measures of success. As a UK academician, Rae has lived
through a series of increasingly intense periodic (typically every 5 years) research
audits used to allocate block grants to UK universities. The first and fifth (final)
chapters draw heavily on this valuable experience.

Chapter 2 has an informative discussion that will be useful to academics wanting
to understand the research style in art, design and similar disciplines.1 The chapter

1What is meant by “art, design and similar disciplines”? Quoting from a citation in Chap. 1 –
“The following is an illustrative list of subject areas within practice, theory and history of art and
design that the sub-panel expects to assess: animation; applied and decorative arts; architecture;
conservation, the study of materials and techniques; crafts; creative and heritage industries;
critical, historical, social and cultural studies; entrepreneurship and enterprise; film and broadcast
media; fine arts; landscape and garden design; museology and curatorship; photography; policy,

v



vi Foreword

is informed by the author’s experience with UK’s every-5-year evaluation of all
universities – to determine block grant funding levels. In the USA, we (fortunately)
don’t have a similar process – we have no equivalent to block grants. I especially
enjoyed the discussion of practice-led research – as found in the arts and design –
as distinct from the traditional methods of science and technology. It is important to
understand the two approaches in order to work across art and technology!

Chapter 5 can be thought of as a continuation of Chap. 2, with a focus on the UK
research audit process and how it accommodates the practice-led research of art and
design.

Each of the five chapters has an extensive list of references and suggestions for
further reading; these are valuable pointers for those wanting to take a deep dive
into any of the book’s topics.

Read this book (or selected chapters thereof) if you are:

• An academic administrator seeking to understand how to judge research in art
and design.

• A faculty member wanting to do research across the boundary between art and
design on the one hand and science and technology on the other.

• Involved in making national-level policies about how to assess research produc-
tivity, especially but not limited to art and design.

Atlanta, GA, USA James D. Foley
March 2016

management and innovation studies; product design; spatial, two- and three-dimensional design;
textile, dress and fashion; time-based and digital media; visual and material culture”.

http://dx.doi.org/10.1007/978-3-319-33005-1_5
http://dx.doi.org/10.1007/978-3-319-33005-1_2


Preface

My involvement in computer graphics began in the early 1970s, and I have always
been interested in how good ideas are arrived at. Do they come out of the blue? Do
they come from careful thinking of how we’ve got to where we are now? Do they
come from conversations with research group members or research peers or from
conferences? Do they come from a detailed review of the literature? I can think
of a number of instances where a conversation with a visitor to the university –
or someone working in another discipline – led to some new ideas in my own
research areas. At times, a creative spark of insight can appear to be, to a large
extent, serendipitous and dependent on just the right combination of circumstances
and the availability of key information. At other times, it comes out as a detailed
analysis of a particular piece of research.

Involvement in a number of large interdisciplinary European projects over
the years which were involved in research and development in a number of
application areas, such as multimedia assets for design, collaborative visualisation
over networks and virtual entertainment, led to a number of important results. Three
of these are VISINET, VISTA and VPARK, and they are summarised in the book.
One key point which arose out of these projects was collaboration and the ways in
which technology could support this. Therefore collaboration and communication
form one aspect of the book (Chap. 3). The relevance of this to collaborative design
is clear, and this is detailed in the book. What is less clear is how this may apply to art
and the creation of artistic works. However, many artists now work in collaborations
and exhibit in a collaborative way and also utilise technology, and this is summarised
in the text.

A second key aspect of the book is creativity (Chap. 4). I have always been
interested in how creative ideas and outcomes are arrived at. What kinds of
environments produce positive creative results? What stimulates creativity? Can
technology play a role in stimulating creativity? What are the factors which generate
creativity? What blocks and inhibits creativity?

vii



viii Preface

Thus collaboration and creativity are the two central themes of the book. The
other principal aspects are how research and development in art and design may be
formulated, and framed (Chap. 2), and then evaluated and measured (Chap. 5).

The situation in the UK with regard to the support and audit of research is
used in this book as a case study to illustrate the key issues and principles. It is
recognised that the situation in other countries may be different to a greater or lesser
extent. However, it is hoped that this case study is useful, irrespective of the reader’s
immediate context.

A further important aspect is the valuable contribution that art and design makes
to the scientific and technological enterprise and vice versa. However, valuing
interdisciplinary contributions, and performing research in this area, remains a
difficult challenge in most countries and organisations. Hierarchical structures and
funding mechanisms are heavily orientated to maintaining the status quo around the
existing disciplines. This needs to be changed and transformed if the potential for
knowledge advancement is to be fully realised.

The University of Bradford pioneered the area of digital media in the mid-
1990s by tripartite collaborations between technology, art and design, and media
and broadcasting. It was done by setting up a new academic department because
it did not sit easily within existing academic disciplines and structures. It was
very successful in attracting students and also meeting the needs and requirements
of industry. It also highlighted the benefits and advantages of interdisciplinary
collaborations.

I have also had the opportunity as a professor in the School of Media, Arts and
Design at Glyndwr University over the recent years to think about these aspects and
published a number of papers in collaboration with the faculty.

The book is being published in the Springer Briefs series which are summaries
of the state of the art in a particular area. It is being published as a print book and
also an e-book. In the latter, each chapter will be downloadable separately. This is
why the References and Bibliographies appear at the end of each chapter. Thus a
chapter contains the main points in the area and the reasons for their significance.
It is not intended to examine each of these points in detail – there is no space to do
this. However, the interested reader can follow up in the References or Bibliography
if they wish to.

It is hoped that this book makes a useful contribution to an important area of
discussion and debate.

Bradford, UK Rae Earnshaw
March 2016

http://dx.doi.org/10.1007/978-3-319-33005-1_2
http://dx.doi.org/10.1007/978-3-319-33005-1_5
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Chapter 1
Strategies for Research and Development
in Art and Design

Abstract It is a requirement of many higher education institutions and research
organisations throughout the world that they develop corporate strategies in order
to specify organisational objectives and the timescales for their delivery. These
normally include statements about mission, vision and values. Such strategies
also have to satisfy national and statutory requirements where national functions,
standards, and funding are involved. These corporate strategies will include research
strategies for those areas of the institution engaged in research. Thus many
organisations and institutions formulate research and development strategies for
their Institutes or Schools of Art and Design in order to synchronise with the over-
arching strategies of the organisations to which they belong. These Institutes or
Schools may be supported by research groups within the area of art and design
that seek to capitalise on the academic strengths of their constituent members and
their individual and collective research achievements and aspirations. This may also
involve external partnerships in areas where joint work is taking place, whether with
another School in the institution, an external sponsor, an artistic agency, a funding
body, or an external research group. Most projects funded by the European Union
require the participation of different research groups from different countries, where
complementarity of research specialisms is required in order to enable the project
to deliver to the wider canvas defined by the proposal. Such collaborations enable
larger research projects to be undertaken and a more detailed set of objectives to
be realised. These have the potential to make a greater impact in terms of research
deliverables, and the consequent benefits that can be brought to wider society.

Funding for research is increasingly competitive both nationally and interna-
tionally, so there is increasing emphasis on research quality. Thus individuals,
research groups, and institutions, often seek to optimise their research strategies and
research strengths in order to have maximum effect on their opportunities to support
quality research, attract research grants, deliver research results, and attract other
good researchers, whether academic staff or postgraduate students. The days of the
individual researcher working in isolation are decreasing, unless this is done on a
private basis, simply because the framework within which academic research is done
has a greater degree of organisation, formalisation, accountability, and compliance
due to the need to make the best use of limited resources. This framework typically
seeks to synchronise its objectives with those of the funding agencies to maximise

© The Author(s) 2016
R. Earnshaw, Research and Development in Art, Design and Creativity,
SpringerBriefs in Computer Science, DOI 10.1007/978-3-319-33005-1_1
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2 1 Strategies for Research and Development in Art and Design

the chances of successful bids. In addition, those individuals who are involved in
creative works such as painting or sculpture with associated exhibitions can often
be incorporated into appropriate research groups, and may often obtain external
sponsorship to support their work.

Keywords Corporate strategy • Research quality • Research impact • Research
and innovation • Interdisciplinarity • Practice-based research • Practice-led
research

1.1 Introduction

Many art schools were historically separate from Universities, having their own
heritage, traditions and culture. The academic programmes were in many cases
staffed by practitioners in the field who took on teaching in adjunct, part-time, roles.
In recent years, many art schools have joined with their local Universities in order
to benefit from marketing support, regulatory frameworks, student recruitment,
and support for PhD students. This has brought them within the over-arching
corporate strategies of these Universities, including their strategies for research.
There were advantages to both parties in these mergers. The Universities benefited
from a broader academic base and opportunities to further develop and advance
interdisciplinary work. The art schools gained from the academic infrastructure,
participation in quality assurance processes (such as academic standards and
enhancement), opportunities to utilize technology, and access to computers and
specialized equipment such as that used for imaging and stereolithography. More
than this, however, the inevitable intermingling of differing subject specialisms
in the academy has frequently generated previously-unsuspected interdisciplinary
collaborations, for instance with computer science specialists in the digital media
arena, with medical and health-related academics in explorations of therapies and
the psychology of aesthetics, and with engineers in the use of advanced technologies
to step beyond the traditional realms of 2D graphics and static sculptures.

Synchronizing with the University’s research strategy has brought associated
benefits in research support, staff training, collaboration with industry and com-
merce, and support for obtaining grants. However, it has also brought challenges
and tensions due to the different kinds of research that characterise art and design.
For example, practice–related research is an integral part of art and design but less
common in other areas of the academy.

1.2 Research in Art and Design

Frayling [1] distinguished three distinct kinds of research in art and design: research
into art and design, research through art and design, and research for art and design.
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Research into art and design may include the following –

– Historical research
– Aesthetic or perceptual research
– Research into theoretical perspectives such as social, ethical, and cultural factors

Research through art and design may involve –

– Materials research such as that involved in pigments, metalwork, ceramics, and
jewellery

– Development work – such as using a device in a new way
– Action research – a write-up of experimental practical work in a studio, including

any design considerations which preceded the setup of the experiments

This can lead to a degree with the outputs verified mainly by project work,
whether at undergraduate or postgraduate level.

Research in art and design involves the knowledge and understanding associated
with creative works. Practice-led research is also an integral part of art and design.
All these areas have been subject to ongoing discussion and debate.

Research for art and design may include the gathering of research materials, and
the production of an artefact. This may include –

– The visual exhibition and communication of artefacts
– The cognitive tradition in fine art
– The expressive outcomes

This area is less easy to evaluate in terms of possible academic outcomes and
deliverables, and is the subject of ongoing discussion.

Exhibitions, books, films, videos and broadcast media productions, and are more
common as outputs rather than journals as in science and engineering, though
research monographs are often used.

1.3 The UK Research Excellence Framework 2014

A further way to understand how research in art and design should be defined and
developed is to analyse how the research audit process evaluated the research that
has been completed in these areas over the previous 6 years in the UK.

The measurement of research quality performed in REF2014 [2] had three
primary criteria – originality, significance and rigour. In general, these are accepted
internationally as key measures of research excellence. They also broadly followed
the criteria used in the national audit in 2008, with the additional criterion of impact.
As the results of these measurements have implications for the ongoing research
funding of institutions, the latter inevitably take substantial account of the kinds of
research that are regarded as valid and also their objectives. These are set out in the
REF2014 Panel Criteria and Working Methods [2]. The detail for art and design
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is set out in Part 2D Main Panel D Criteria, Unit of Assessment (UoA) 34. The
following extract indicates the general approach that is taken [2].

UOA 34: Art and Design: History, Practice and Theory

24. The UOA includes research from all aspects of the history, theory and practice of art
and design. The sub-panel will consider outputs, in whatever genre or medium, that meet the
definition of research (as outlined in ‘guidance on submissions’, Annex C). The sub-panel
acknowledges the diversity and range of related methods of academic study and artistic
practice, and therefore adopts an inclusive definition of its remit.

25. Practice encompasses all disciplines within art and design, in which methods of making,
representation, interrogation and interpretation are integral to their productions. History
and Theory encompass the history, criticism, theory, historiography, pedagogy and aes-
thetics of architecture, art, craft, and design in their widest chronological and geographical
framework. The UOA may also embrace fields such as anthropology, archaeology, cultural,
social and gender studies, entrepreneurship, innovation, management and business studies,
media studies, museology, and urban planning, where these relate to visual, material and
spatial cultures. In a number of cases, the fields of work may be interdisciplinary, and
thus have no firm or rigidly definable boundaries. For this reason the subpanel expects to
assess submissions that do not necessarily map onto institutional structures. The subpanel is
committed to applying criteria and working methods that are appropriate to all submitting
units, whatever their size or structure, without privileging any particular form of research
output or environment.

26. The following is an illustrative list of subject areas within practice, theory and history
of art and design that the sub-panel expects to assess: animation; applied and decorative
arts; architecture; conservation, the study of materials and techniques; crafts; creative and
heritage industries; critical, historical, social and cultural studies; entrepreneurship and
enterprise; film and broadcast media; fine arts; landscape and garden design; museology
and curatorship; photography; policy, management and innovation studies; product design;
spatial, two- and three-dimensional design; textile, dress and fashion; time-based and
digital media; visual and material culture

In addition, a further section of this document outlines the way in which
interdisciplinary research was included. Thus an area of art and design could
combine with any other discipline in the REF2014 audit and be evaluated fairly
using the contributions that each of the disciplines made in the research. This was
done by cross-referencing these areas across the relevant sub-panels. In this sense,
the terms of reference are quite open with regard to disciplines, since the objective
is to allow new areas of research to grow and develop.

The assessment criteria focussed on research outputs (65 %), the impact of the
research (20 %) and the environment in which the work was done (15 %). Outputs
could include (but were not limited to) the following [2] –

• books (authored or edited)
• chapters in books
• lournal articles
• working papers
• published conference papers
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• electronic resources and publications
• exhibition or museum catalogues
• translations; scholarly editions
• creative writing and compositions
• curatorship and conservation
• databases
• grammars
• dictionaries
• digital and broadcast media
• performances and other types of live presentation
• artefacts
• designs and exhibitions
• films, videos and other types of media presentation
• software design and development
• advisory report
• the creation of archival or specialist collections to support the research infras-

tructure.

In addition, all types of research or forms of output, whether they were physical
or virtual, textual or non-textual, visual or sonic, static or dynamic, digital or
analogue, were all equally acceptable and none had any advantage over the other.

In accepting this wide range of research types, the assessment methodologies
were appropriate to all of these outputs and judged them entirely on research quality.
No output was privileged or disadvantaged on the basis of the publisher, where it
was published, or the medium of its publication [2].

Further information on how the research audit was performed is contained in
Chap. 5.

The REF2014 audit produced a detailed report [3] after the analysis of all the
submissions. This highlighted the following points –

1. This Unit of Assessment combined the areas of art and design. It identified a
large amount of world-leading research and also confirmed the cognate nature of
these two areas

2. There were significant achievements in the impact of the work
3. This Unit of Assessment had the largest amount of research through practice,

and as such played a significant part in emergent approaches to the generation of
knowledge

4. Interdisciplinary research is an innovative and productive part of the sector. For
example, there are connections between the arts and the sciences, and also history
and theory with current museums and galleries

5. Many of the research environments are capable of supporting world class
research in art and design

However, there were some shortcomings in the quality of the portfolios for art
and design.

http://dx.doi.org/10.1007/978-3-319-33005-1_5
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1.4 Strategy in the European Union and National Science
Foundation

National initiatives in the USA and many European countries are recognizing the
benefits to scientific research in supporting larger groupings, often with interdisci-
plinary teams of researchers. It is possible to achieve results with a national grouping
that it is not possible to achieve on the same time scale with an institutional one.
This model has also been used for a number of years by the European Commission
to facilitate research and innovation in European countries, and accomplish faster
technology transfer to European industry by collaborators participating in projects.
These initiatives have been extended to include non-European partners on a self-
funded basis. Collaborative links have also been established with other countries. It
is clear that with the increasing globalization of research and development there is a
need for creative products that are competitive in world markets in order to remain
viable.

The European Union’s (EU) Research and Innovation Programme implements
its policies in this domain [4]. These centre on converting innovative ideas into
successful new products, technologies, and services. They seek to improve Europe’s
competitiveness, boost growth and create jobs. Research and innovation also help
to make people’s lives better by improving healthcare, transport, digital services
and many new products and services requiring creative approaches. The innovation
union is part of the Europe 2020 strategy, the EU’s growth strategy, which stipulates
an investment of 3 % of gross domestic product (GDP) in research and innovation,
across the public and private sectors combined, by 2020. The EU’s research
framework programme, Horizon 2020, seeks to strengthen Europe’s innovation
leadership by fostering excellence in research and the development of innovative
technologies. Approximately AC80 billion is being invested in the period 2014–2020
in research and innovation projects. In the evaluation of research and innovation
proposals, it uses three criteria [5] –

1. Excellence
2. Impact
3. Quality and efficiency of the implementation

In general, the excellence of a proposal is measured by the extent to which the
proposed work is ambitious, has innovation potential, and goes beyond the state of
the art (e.g. contains ground-breaking objectives, novel concepts and approaches).
Evaluation is done by peer review by experts in the field. Evaluation scores out of
5 points are awarded for each of the criteria. The threshold for individual criteria is
3. The overall threshold, applying to the sum of the three individual scores, is 10.
Proposals are ranked on the total score out of 15 and funding allocated in this order.

The European Research Council supports the highest quality research. It is
driven by those who submit proposals which are evaluated on the basis of scientific
excellence by peer review. Excellence is the sole criterion.
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By way of comparison, the National Science Foundation, responsible for the
funding of science and engineering research in the USA, had an annual budget in
2014 of $7.2 billion. In the evaluation of research proposals it uses two criteria –

1. Intellectual merit (meaning the potential to advance knowledge)
2. Broader impacts (encompassing the potential to benefit society and contributing

to achieving specific, desired societal outcomes) [6]

Evaluation is done by peer review by experts in the field.
Thus the strategies for funding research are broadly similar, and focus on clear

and demonstrable extension of current knowledge in the field, with coherent plans
to migrate the outcomes of the work into new products and benefits for society.
That is, the importance and significance of the work proposed is validated by
demonstrating it advances the state of the art, and is relevant to the needs and
requirements of society both nationally and internationally. These strategies and
criteria also correlate well with those used for the audit and evaluation of research
in the UK by REF2014 (see Sect. 1.3).

1.5 Strategy in the UK Research Councils

The UK Research Councils comprise the following –

• Arts & Humanities Research Council (AHRC)
• Biotechnology & Biological Sciences Research Council (BBSRC)
• Economic & Social Research Council (ESRC)
• Engineering & Physical Sciences Research Council (EPSRC)
• Medical Research Council (MRC)
• Natural Environment Research Council (NERC)
• Science & Technology Facilities Council (STFC)

The Research Councils UK body (RCUK) states the following with regard to its
international strategy [7] –

The importance of co-ordinated international effort in changing views and delivering solu-
tions to grand environmental and societal challenges is gaining greater global recognition,
and continues to be a part of RCUK activities.

RCUK will:

• Address key global challenges using research as a driving force for change
RCUK supported research often has major consequences beyond national boundaries,
bringing both direct and indirect national benefits, and influencing decision making at
the highest levels.

As we implement current priority programmes and develop future priorities, we
recognise the broader context of these programmes in shaping international agendas
and addressing grand challenges.
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• Promote the use of research to provide underpinning evidence for sound policy
development
The acceleration of globalisation and environmental change has significant impact on
individuals, the economy and society. Governments and international organisations will
need to make far-reaching decisions in the coming decades. To make the right informed
decisions they need the best available evidence, based on excellent research.

• Work with others to recognise the value of international collaboration in building
good relationships and improving understanding between nations
Relationships fostered in research partnerships contribute to enhanced mutual under-
standing, improving wider collaboration and security across international borders.
RCUK optimises these benefits by working with others including the Foreign and
Commonwealth Office and the Government’s Science and Innovation Network.

The RCUK International Strategy recognises the value of research findings, in address-
ing key global issues such as poverty, disease, hunger, environmental degradation and
security, and helping to inform policy solutions”

The strategy aims to -

• Increase RCUK influence in international research strategy and policy develop-
ment

• Provide opportunities for excellent UK researchers to flourish in global research
collaborations

• Enhance the value and impact of research through international collaboration
• Show RCUK commitment to key global responsibilities in a world where

challenges cross national boundaries

The Councils have identified priority areas for research funding in order to
address what are perceived to be the major problems confronting global society
over the next 20 years. These are termed “Grand Challenges” and normally require
multidisciplinary approaches on a national and international basis, and large-scale
research projects in order to address them. These also seek to maximise domestic
and international impact. These areas are as follows -

• Digital economy
• Energy
• Global food security
• Global uncertainties; security for all in a changing world
• Living with environmental change
• Lifelong health and wellbeing

All these areas have significant potential for delivering economic impact, as well
as people with the right kinds of skills to carry the work forward. Although the
themes declared above are very instrumental and utilitarian, they are intended to be
wide-ranging and interdisciplinary and there is scope for inputs from art & design
professionals under all of the headings.

Innovation UK (formerly the Technology Strategy Board) is also seeking to
prioritise its work areas. Examples of these include the development of Innovation
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Platforms, such as the Stratified Medicine Innovation Platform, the Sustainable
Agriculture and Food Innovation Platform, and the Assisted Living Innovation
Platform.

1.6 Strategy in the UK Arts and Humanities
Research Council

The remit for the Arts and Humanities Research Council Strategy 2013–2018
includes the following statement –

Arts and humanities research changes the ways in which we see the world – the past world,
the present world and the world of the future. It enhances understanding of our times, our
capacities and our inheritance [8]

It explores forms of identity, behaviour and expression, and seeks out new ways of knowing
what it means to be human in different societies and across the centuries. [8]

The AHRC Research Strategy 2013–2018 includes the following elements [8] –

• The UK is a world leader in arts and humanities research. Over the next five years the
AHRC will enhance our global distinction by focusing on excellence of achievement,
extending opportunity and building capacity through partnerships.

• The AHRC will support cross-Council, cross-organisational and cross-disciplinary
research to address complex problems and potentially transformative interdisciplinary
work.

Priorities include the supporting of the best project proposals, and to enable
larger projects, including facilitating collaboration and interdisciplinarity. The best
projects are those of highest quality and greatest ambition. Such project proposals
are identified by peer review by experts in the field.

The AHRC also recognises that “the international environment is highly compet-
itive, requiring careful responses from the UK to retain its world-leading authority
and an awareness that national research is inextricably international in both subject
matter and use” [8].

1.7 National Endowment for Science, Technology
and the Arts (NESTA)

NESTA is committed to the development of partnerships and supporting innovation.
This involves the creation and use of new ideas. It works across a broad range
of sectors including digital arts and media, creative industries, health and ageing,
citizen engagement in public services, government innovation, impact investment,
innovation policy, new models for inclusive economic growth, opportunities for
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young people, and future thinking [9]. Nesta benefited from a £250 million
endowment from the UK National Lottery. Investment interest earned by this fund
is used to fund projects.

1.8 Current Research Strategies in Universities

The UK Research Assessment Exercise 2008 (RAE2008) defined research as –

Original investigation undertaken in order to gain knowledge and understanding. It
includes work of direct relevance to the needs of commerce, industry, and to the public
and voluntary sectors; scholarship1; the invention and generation of ideas, images,
performances, 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. It excludes routine testing and routine analysis of materials, components
and processes such as for the maintenance of national standards, as distinct from the
development of new analytical techniques. It also excludes the development of teaching
materials that do not embody original research. [10]

The research strategies of universities in the UK generally focus on generating
the highest quality research outputs and ensuring that such outputs (where relevant)
have an appropriate impact on the external world that is recognised and valued.
To produce such outputs generally requires research innovation and research
collaborations.

Research strategies within Universities generally contain many of the following
components, often with targets in the various areas over specific time periods –

• Refereed publications in journals, conferences, research monographs, and other
outputs

• Acquisition of research grants
• PhD students, and postdoctoral research fellows
• Research collaborations – within the institution, regionally, nationally and

internationally
• Developing research at the interface between disciplines and developing novel

solutions
• Collaboration with industry – to facilitate industrial grants and knowledge

transfer
• Ensuring research and innovation support services are efficient, effective and

appropriate
• Ensuring new and emerging areas of research are supported and developed
• Ensuring compliance with relevant ethical requirements (e.g. with personal data)

1Scholarship for the RAE is defined as “the creation, development and maintenance of the
intellectual infrastructure of subjects and disciplines, in forms such as dictionaries, scholarly
editions, catalogues and contributions to major research databases” [10].
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• Mentoring framework to give support to new faculty and those with less
experience

• Monitoring and planning cycles – to ensure continued delivery to the targets
• Informing the teaching programme of the institution, particularly at postgraduate

level
• Compliance with regulatory frameworks such as those relating to open access to

research outputs and research data
• Career development for researchers at all levels

Such environments also provide the opportunity for research students to make
significant contributions to the work and receive appropriate training in research
methods.

A PhD thesis must make an original contribution to knowledge. This is defined
by the UK Quality Assurance Agency (QAA) as follows [11] -

Doctoral degrees are awarded to students who have demonstrated:

• the creation and interpretation of new knowledge, through original research or other
advanced scholarship, of a quality to satisfy peer review, extend the forefront of the
discipline, and merit publication

• a systematic acquisition and understanding of a substantial body of knowledge that is at
the forefront of an academic discipline or area of professional practice

• the general ability to conceptualise, design and implement a project for the generation
of new knowledge, applications or understanding at the forefront of the discipline, and
to adjust the project design in the light of unforeseen problems

• a detailed understanding of applicable techniques for research and advanced academic
enquiry

Research degrees in art and design incorporate the traditional approaches to the
advancement of knowledge by published work. However, they also include practice-
related research, of which there are two types -

1. In practice-based research the creative artefact or work is the primary focus of
the contribution to knowledge

2. In practice-led research new understandings about the practice are the primary
focus

The QAA summarised the situation with regard to such degrees in the UK as
follows [12] -

The main characteristics of professional and practice-based doctorates are as follows.

Professional and practice-based doctorates usually contain taught elements with significant
lecture and seminar content, but final award of the doctorate is based on a supervised
research project, projects or portfolio. In some programmes, the taught elements are
assessed and either a pass/fail, or a mark or grade, is given. Such assessments may act as
incremental hurdles for the candidate as part of his/her progress towards the independent
research project.

Research projects in professional doctorates are normally located within the candidate’s
profession or practice. In practice-based or practitioner doctorates the candidate’s output
involves practice-related materials. For example, in the performing arts, the output involves
a written component, which complements the practice-based element (this may be shorter
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than the traditional PhD thesis, and includes both reflection and context), and one or more
other artefacts, such as a novel (for creative writing), a portfolio of work (for art and
design), or one or more performance pieces (for theatre studies, dance or music). In clinical
practice-based doctorates, such as the DClinPsy or the MD, the research is likely to draw
on clinical work involving clinical trials or other work with patients in the practical/clinical
setting; the clinically based and academic research are then combined in the candidate’s
thesis or portfolio.

Professional doctorates are rooted in an academic discipline as well as in a profession
(education, engineering, law and so on). Candidates whose research arises out of practice
alone, who are not working in an academically related professional field and who spend
most of their time learning in their work environment rather than with the higher education
provider would be more likely to complete a practice-based doctorate. In both practice-
based and professional doctorate settings, the candidate’s research may result directly in
organisational or policy-related change

With regard to the assessment and examination of the research work, the QAA
states [12] -

As for the subject specialist study doctorate, professional and practice-based doctorates
are assessed through submission of a thesis or portfolio, and in the vast majority of
cases an individual oral examination (‘viva’ or ‘viva voce’). The provider’s definition of
whether the award is a professional or practice-based doctorate will have a bearing on the
assessment criteria for the degree. In the assessment of professional and/or practice-based
doctorates, similar to the PhD, examiners’ criteria may include the extent to which the
candidate understands current techniques in the subject, for example through demonstrating
engagement with and use of research methods and how they inform professional practice.

In the case of professional doctorates, successful completion of the degree normally leads to
professional and/or organisational change that is often direct rather than achieved through
the implementation of subsequent research findings

1.9 Increasing Selectivity in Research and Research Funding

The so-called “Golden Triangle” of British research-intensive Universities,
Cambridge-Oxford-London [13] already received a large proportion of the total
research funding in the UK via grants and the Quality Related (QR) funding from
the Higher Education Funding Council for England (HEFCE). In 2010, HEFCE
altered the QR funding formula to give a greater weighting to the highest ranked
research (4*) [14]. This resulted in an additional £5 million Quality Related (QR)
annual income to Oxford and Cambridge. The funding ratio in the model for “world-
leading” (4*), “internationally excellent” (3*), and “recognised internationally” (2*)
work was changed to 1:3:9, compared to the previous formula of 1:3:7. As shown
in Table 1.1, the total percentage increase due to the change in funding formula in
2010 for the four Universities in the table was 10.9 %. The total research funding
allocated to all Higher Education Institutions (HEIs) in 2015–2016 was £1.6 billion
[15]. The four Universities listed received 30.2 % of the total. This is a significant
proportion of the total funding and is also increasing over time. This has the effect of
increasing the available resources for research in the high ranking Universities and
therefore decreasing that in other Universities. Inclusion of Kings College London



1.10 Large Scale Collaborative Research Versus Individual Research 13

Table 1.1 Increases in funding for Universities in the Golden Triangle

Institution
Increase in
funding (£)

Percentage
increase

Total QR research
funding 2015–2016

% of the total
for all HEIs

University of Cambridge 2779 K 3.7 124,372 K 7.7
University of Oxford 2420 K 3.2 136,670 K 8.5
University College London 1335 K 2.2 124,888 K 7.8
Imperial College 907 K 1.8 99,059 K 6.2
Total 74,410 K 10.9 1,600,000 K all HEIs 30.2

and the London School of Economics into the grouping would increase the overall
relative proportion by a further substantial amount.

The ranking of Universities uses national [16] and world league tables [17,
18]. Four national rankings of universities in the United Kingdom are published
annually – by The Complete University Guide, The Guardian and jointly by The
Times and The Sunday Times. Three world ranking of Universities are published
annually – the Academic Ranking of World Universities (Shanghai Ranking), the
QS World University Rankings and the Times Higher Education World University
Rankings. These all use a number of performance indicators to determine an overall
rank, and all include research except the Guardian which is more oriented towards
parameters associated with the learning and teaching environment [19].

All the universities in the table above occupy some of the highest positions
in the league tables (apart from some differences between the tables). Thus the
standing in research enables these institutions to attract the best faculty and the best
grants, which in turn increases the relative proportion of QR at every research audit
(currently every 5 years). This results in the top Universities drawing away from the
others in the tables and strengthening their positions at national and international
levels.

A similar situation appertains to the Ivy League Universities [20] in the USA and
their associated league table positions, though they are less dependent on external
grant funding as they all have significant internal endowment funds.

In the UK, a group of smaller and specialist institutions co-operate through
the Consortium for Research Training, Excellence and Support to increase their
opportunities to gain funding for collaborative project work.

1.10 Large Scale Collaborative Research Versus
Individual Research

The overall effect of the national and international policies and strategies outlined
in the previous sections is to steer research and research funding priorities in the
direction of national and international priorities and large-scale projects. This in turn
favours larger Universities with large research groups and well-established national
and international collaborations with significant research track records.
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Research seeking funding in the UK and the EU has normally to consider the
potential impact of the work done and the economic benefits to society. This has
resulted in applicants for UK Research Council grants being asked to include an
impact summary in their grant applications, and also detail how an economic return
may be secured. Concerns about this shift have been expressed by senior academics
in both the sciences and the arts, including six Nobel laureates, 80 fellows of the
Royal Society and over 3000 professors [21]. One possible implication of the shift is
that it could undermine support for basic research across all disciplines. In addition,
the history of science and technology indicates that significant developments have
occurred throughout history when researchers are allowed the freedom to pursue an
area wherever it may lead. One possible effect of the shift to include impact and
economic benefit is to narrow down the timescale of the research and to concentrate
on those aspects which can be demonstrated to have a more immediate benefit.
Seeking to meet the immediate needs of the market could result in an agenda which
is driven more by the market than by the innate and long term value of the research.
This could result in sacrificing more long term research areas over time which could
have been a greater benefit to society over a longer timeframe.

An additional knock-on effect is to question the value of arts and humanities
research, especially in those areas where it is difficult to clearly demonstrate
immediate impact or economic benefit. The Council for the Defence of British
Universities has argued the case that these policies imply a shift in the role of
higher education institutions from knowledge discovery to “the instrumentalisation
of knowledge and its production”. It also puts the case that “the processes that
underpin all education and knowledge are necessarily unpredictable and open-
ended. So the universities that support those processes must be maintained as
autonomous institutions to protect them” [22].

The value of the arts and culture to society has therefore been repeatedly
emphasised by leading scholars in the field and also by the UK Arts Council [23]
and the American Academy of Arts and Sciences [24]. The case has also been made
for a reconsideration of what is meant by ‘value’ where the term has come to be
understood as principally synonymous with impact, or economic benefit, or making
the case for public funding [25, 26]. It is recognised by national bodies that in times
of economic recession or financial austerity then the arts and humanities come under
attack [24, 27–29], and their value and merit need to be restated and reasserted.

In art and design, there are numerous areas where the output medium is an art
work, an exhibition, or a monograph, rather than a journal or conference publication.
In addition, there are many areas in art and design where there is potential for
added-value research in collaboration with other disciplines. For example, Nesta’s
priority for proposals incorporating partnerships and innovation, gives a significant
opportunity for multidisciplinary proposals to be funded. In addition, there is
increasing recognition across all the UK Research Councils and the European
Union research programmes of the importance and significance of multidisciplinary
partnerships.

Multidisciplinary research is increasingly being recognised as an important
component of research and development. Nobel laureate Sir Harry Kroto, president
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of the UK’s Royal Society of Chemistry, advocates this approach – “the traditional
chemistry/physics/biology departmentalised university infrastructures – which are
now clearly out-of-date and a serious hindrance to progress – must be replaced
by new ones which actively foster the synergy inherent in multidisciplinarity” [30].
Professional bodies are increasingly recognising the importance of including wider
interdisciplinary aspects in the curricula of undergraduate degree programmes, in
order to increase the basic knowledge base in this area and foster interdisciplinary
thinking at the early stages in the understanding of a discipline. Mathematics and
computer science are playing an increasingly important role at the interface with the
life sciences in areas such as complex data analysis, manipulation and presentation,
as well as modelling and simulation. They also assist in the traditional areas of
science and engineering for analysis, modelling, and simulation. Art is playing an
increasing role in the development of treatment therapies [31, 32]. It is important
therefore that multidisciplinary aspects be incorporated into research strategies.

1.11 Conclusions

The rankings of higher education institutions in league tables are based on a range
of performance indicators, normally including research [16, 17]. The position in
the league tables can affect an institution’s image and standing at national and
international levels and its ability to attract the best students, grants, and faculty.
Thus most institutions seek to improve their position in the league tables by
improving their performance in line with the chosen criteria of the league table
compilers. To improve research performance requires a research strategy which
makes optimum use of an institution’s strengths in order to be able to attract funding
and deliver the research outputs that meet the criteria used to measure them.

There is increasing emphasis on research quality in order to meet the challenge of
increasing research selectivity at national and international levels. Research funding
is increasingly targeted at areas of national and international priority. Many of
these areas require significant resources, expertise, and effort to address them. This
implies major research groupings, often of a multidisciplinary nature, and across
institutions at national and international levels.

Further Reading

General Books on Research and Development in Art and Design

Biggs, M., Karlsson, H. (eds.): Routledge Companion to Research in the Arts, p. 488. Routledge
(2012)

Dunne, A., Raby, F.: Speculative Everything: Design, Fiction, and Social Dreaming, p. 200. MIT
Press, Cambridge, MA (2014)

Munari, B.: Design as Art, p. 224. Penguin Classics, Baltimore (2008)



16 1 Strategies for Research and Development in Art and Design

Nelson, R. (ed.): Practice as Research in the Arts: Principles, Protocols, Pedagogies, Resistances,
p. 248. Palgrave Macmillan, Basingstoke (2013)

Yelavich, S., Adams, B.: Design as Future Making, p. 256. Bloomsbury Academic, London (2014)

General Books on Universities and University Strategy

Bowen, W.G.: Lessons Learned: Reflections of a University President, p. 184. Princeton University
Press, Princeton (2013)

Brown, R.: Everything for Sale? The Marketisation of UK Higher Education, p. 256. Routledge
(2013)

Bushaway, R.: Managing Research, p. 264. Open University Press, Maidenhead (2003)
Clark, B.R.: Creating Entrepreneurial Universities: Organizational Pathways of Transformation, p.

180. Pergamon, Oxford (1998)
Cole, J.R.: The Great American University: Its Rise to Pre-eminence, Its Indispensable National

Role, Why It Must Be Protected, p. 640. Public Affairs US (2012)
Collini, S.: What Are Universities for? p. 240. Penguin, London (2012)
McGettigan, A.: The Great University Gamble: Money, Markets, and the Future of Higher

Education, p. 232. Pluto Press, London (2013)
Palfreyman, D., Tapper, T.: Re-Shaping the University: The Rise of the Regulated Market in Higher

Education, p. 336. OUP, Oxford (2014)
Shattock, M.: Entrepreneurialism in Universities and the Knowledge Economy: Diversification

and Organizational Change in European Higher Education, p. 256. Open University Press,
Maidenhead (2008)

Shattock, M.: Managing Successful Universities, p. 240. Open University Press, Maidenhead
(2010)

Watson, D.: Managing Strategy, p. 176. Open University Press, Buckingham (2000)
Watson, D.: The Question of Morale: Managing Happiness and Unhappiness in University Life, p.

165. Open University Press, Maidenhead (2009)

References

1. Frayling, C.: Research in Art and Design, Royal College of Art. http://www.transart.org/wp-
content/uploads/group-documents/79/1372332724-Frayling_Research-in-Art-and-Design.
pdf (1994)

2. REF2014 panel criteria and working methods. http://www.ref.ac.uk/pubs/2012-01/
3. REF2014: overview report by main panel D and sub-panels 27 to 36. http://www.ref.ac.

uk/media/ref/content/expanel/member/Main%20Panel%20D%20overview%20report.pdf (Jan
2015)

4. Research and Innovation – European Commission. http://europa.eu/pol/pdf/flipbook/en/
research_en.pdf, http://europa.eu/pol/index_en.htm, http://europa.eu/!bY34KD

5. Horizon – work programme 2014–2015 – General Annexes H2020 evaluation. http://
ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-
annex-h-esacrit_en.pdf

6. NSF strategic plan for 2014-18 http://www.nsf.gov/pubs/2014/nsf14043/nsf14043.pdf
7. Our Vision for International Collaboration. Research Councils UK. http://www.rcuk.ac.uk/

RCUK-prod/assets/documents/publications/international.pdf
8. Arts and Humanities Research Council strategy 2013-18. http://www.ahrc.ac.uk/documents/

publications/the-human-world-the-arts-and-humanities-in-our-times-ahrc-strategy-2013-
2018/

9. NESTA strategy for 2014-17. http://www.nesta.org.uk/publications/nesta-strategy-2014-2017
10. Research Assessment Exercise (RAE). www.rae.ac.uk/pubs/2005/03/rae0305.doc (2008)

http://www.transart.org/wp-content/uploads/group-documents/79/1372332724-Frayling_Research-in-Art-and-Design.pdf
http://www.transart.org/wp-content/uploads/group-documents/79/1372332724-Frayling_Research-in-Art-and-Design.pdf
http://www.transart.org/wp-content/uploads/group-documents/79/1372332724-Frayling_Research-in-Art-and-Design.pdf
http://www.ref.ac.uk/pubs/2012-01/
http://www.ref.ac.uk/media/ref/content/expanel/member/Main%20Panel%20D%20overview%20report.pdf
http://www.ref.ac.uk/media/ref/content/expanel/member/Main%20Panel%20D%20overview%20report.pdf
http://europa.eu/pol/pdf/flipbook/en/research_en.pdf
http://europa.eu/pol/pdf/flipbook/en/research_en.pdf
http://europa.eu/pol/index_en.htm
http://europa.eu/!bY34KD
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-h-esacrit_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-h-esacrit_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-h-esacrit_en.pdf
http://www.nsf.gov/pubs/2014/nsf14043/nsf14043.pdf
http://www.rcuk.ac.uk/RCUK-prod/assets/documents/publications/international.pdf
http://www.rcuk.ac.uk/RCUK-prod/assets/documents/publications/international.pdf
http://www.ahrc.ac.uk/documents/publications/the-human-world-the-arts-and-humanities-in-our-times-ahrc-strategy-2013-2018/
http://www.ahrc.ac.uk/documents/publications/the-human-world-the-arts-and-humanities-in-our-times-ahrc-strategy-2013-2018/
http://www.ahrc.ac.uk/documents/publications/the-human-world-the-arts-and-humanities-in-our-times-ahrc-strategy-2013-2018/
http://www.nesta.org.uk/publications/nesta-strategy-2014-2017
http://www.rae.ac.uk/pubs/2005/03/rae0305.doc


References 17

11. The UK doctorate: a guide for current and prospective doctoral candidates, QAA. http://www.
qaa.ac.uk/en/Publications/Documents/Doctorate-guide.pdf (2011)

12. Doctoral degree characteristics statement, QAA. http://www.qaa.ac.uk/en/Publications/
Documents/Doctoral-Degree-Characteristics-15.pdf (Sept 2015)

13. Golden Triangle of Universities. https://en.wikipedia.org/wiki/Golden_triangle_
%28universities%29

14. Golden Triangle to win funding riches, Times Higher. https://www.timeshighereducation.com/
news/golden-triangle-to-win-funding-riches/410357.article (11 Feb 2010)

15. HEFCE funding of teaching and research 2015-16. http://www.hefce.ac.uk/pubs/year/2015/
201506/

16. Rankings of universities in the UK. https://en.wikipedia.org/wiki/Rankings_of_universities_
in_the_United_Kingdom

17. Academic ranking of world universities. https://en.wikipedia.org/wiki/Academic_Ranking_
of_World_Universities

18. The world’s most international universities, Times Higher. https://www.timeshighereducation.
com/features/200-most-international-universities-world-2016 (14 Jan 2016)

19. Education Guardian University league tables. http://www.theguardian.com/education/ng-
interactive/2015/may/25/university-league-tables-2016 (2016)

20. Ivy league universities. https://en.wikipedia.org/wiki/Ivy_League
21. UCU – the research excellence framework. http://www.ucu.org.uk/index.cfm?articleid=4207

(2013)
22. Council for the Defence of British Universities. http://cdbu.org.uk/
23. The Value of Arts and Culture to People and Society. The Arts Council. http://www.

artscouncil.org.uk/media/uploads/pdf/The-value-of-arts-and-culture-to-people-and-society-
An-evidence-review-Mar-2014.pdf

24. Rosen, A: Liberal arts, British style. Times Higher. https://www.timeshighereducation.com/
comment/opinion/liberal-arts-british-style/2005765.article (18 July 2013)

25. Belfiore, E.: ‘Impact’, ‘value’ and ‘bad economics’: making sense of the problem of value in
the arts and humanities. Arts Humanit. High. Educ. 14(1), 95–110 (2015). ISSN 1474-0222

26. Donovan, C.: Creating #havoc: A holistic approach to valuing our culture. In: Powell, A.,
Swindells, S. (eds.) “What is to be Done?”: Cultural Leadership and Public Engagement in Art
and Design Education”, Cambridge Scholars Publishing. http://www.cambridgescholars.com/
download/sample/61702, http://eprints.hud.ac.uk/19803/3/Symposium_pack.pdf (2014)

27. Eastwood D. Two tribes? Science and art are more alike than unalike, Times
Higher. https://www.timeshighereducation.com/comment/opinion/two-tribes-science-and-art-
are-more-like-than-unalike/2019156.article (19 Mar 2015)

28. Kleiman, P.: Arts education: banished beyond the debatable hills? Times Higher. https://
www.timeshighereducation.com/blog/arts-education-banished-beyond-debatable-hills (27
Dec 2015)

29. Blackburn, S., Alessandri, M., Kaag, J.: Can philosophy survive in an academy driven
by impact and employability? Times Higher. https://www.timeshighereducation.com/features/
can-philosophy-survive-in-an-academy-driven-by-impact-and-employability (10 Dec 2015)

30. Toni, B. (ed): New Frontiers of Multidisciplinary Research in STEAM-H. Springer (2014)
31. Earnshaw, R.A., Liggett, S., Heald, K.: Interdisciplinary Collaboration Methodologies in Art,

Design and Media. Proceedings of International Conference on Internet Technologies and
Applications, pp381-388, ISBN 978-0-946881-81-9, UK. Download PDF (2013)

32. Liggett, S., Heald, K., Earnshaw, R.A., Thompson, E., Excell, P.S.: Collaborative Research
in Art, Design and New Media – Challenges and Opportunities, Proceedings of Internet
Technologies and Applications, 2015. For more information see: http://ita15.net/ita-art-expo/
Download PDF

http://www.qaa.ac.uk/en/Publications/Documents/Doctorate-guide.pdf
http://www.qaa.ac.uk/en/Publications/Documents/Doctorate-guide.pdf
http://www.qaa.ac.uk/en/Publications/Documents/Doctoral-Degree-Characteristics-15.pdf
http://www.qaa.ac.uk/en/Publications/Documents/Doctoral-Degree-Characteristics-15.pdf
https://en.wikipedia.org/wiki/Golden_triangle_%28universities%29
https://en.wikipedia.org/wiki/Golden_triangle_%28universities%29
https://www.timeshighereducation.com/news/golden-triangle-to-win-funding-riches/410357.article
https://www.timeshighereducation.com/news/golden-triangle-to-win-funding-riches/410357.article
http://www.hefce.ac.uk/pubs/year/2015/201506/
http://www.hefce.ac.uk/pubs/year/2015/201506/
https://en.wikipedia.org/wiki/Rankings_of_universities_in_the_United_Kingdom
https://en.wikipedia.org/wiki/Rankings_of_universities_in_the_United_Kingdom
https://en.wikipedia.org/wiki/Academic_Ranking_of_World_Universities
https://en.wikipedia.org/wiki/Academic_Ranking_of_World_Universities
https://www.timeshighereducation.com/features/200-most-international-universities-world-2016
https://www.timeshighereducation.com/features/200-most-international-universities-world-2016
http://www.theguardian.com/education/ng-interactive/2015/may/25/university-league-tables-2016
http://www.theguardian.com/education/ng-interactive/2015/may/25/university-league-tables-2016
https://en.wikipedia.org/wiki/Ivy_League
http://www.ucu.org.uk/index.cfm?articleid=4207
http://cdbu.org.uk/
http://www.artscouncil.org.uk/media/uploads/pdf/The-value-of-arts-and-culture-to-people-and-society-An-evidence-review-Mar-2014.pdf
http://www.artscouncil.org.uk/media/uploads/pdf/The-value-of-arts-and-culture-to-people-and-society-An-evidence-review-Mar-2014.pdf
http://www.artscouncil.org.uk/media/uploads/pdf/The-value-of-arts-and-culture-to-people-and-society-An-evidence-review-Mar-2014.pdf
https://www.timeshighereducation.com/comment/opinion/liberal-arts-british-style/2005765.article
https://www.timeshighereducation.com/comment/opinion/liberal-arts-british-style/2005765.article
http://www.cambridgescholars.com/download/sample/61702
http://www.cambridgescholars.com/download/sample/61702
http://eprints.hud.ac.uk/19803/3/Symposium_pack.pdf
https://www.timeshighereducation.com/comment/opinion/two-tribes-science-and-art-are-more-like-than-unalike/2019156.article
https://www.timeshighereducation.com/comment/opinion/two-tribes-science-and-art-are-more-like-than-unalike/2019156.article
https://www.timeshighereducation.com/blog/arts-education-banished-beyond-debatable-hills
https://www.timeshighereducation.com/blog/arts-education-banished-beyond-debatable-hills
https://www.timeshighereducation.com/features/can-philosophy-survive-in-an-academy-driven-by-impact-and-employability
https://www.timeshighereducation.com/features/can-philosophy-survive-in-an-academy-driven-by-impact-and-employability
http://ita15.net/ita-art-expo/


Chapter 2
Models for Research in Art, Design,
and Creativity

Abstract Advancement of knowledge and understanding is a prerequisite for
research in any discipline. This may be accomplished by models that are able to
develop and advance the field, and provide a basis for critical analysis and reflection.
Such models must also be relevant to the modes of analysis involved, and it is useful
if they are also consistent with internal and external strategies for research, and
the funding, evaluation, and audit of research. The implications of institutional and
national measurements can often affect the advancement and promotion of academic
staff, and the funding allocations to the institution as a consequence of national
audit. This can become a virtuous circle and lead to greater research advances in the
field than might have otherwise been possible.

Keywords Research models • Research development • Research assessment •
Practice-led research • Interdisciplinary research

2.1 Introduction

One definition of research is “the systematic investigation into, and study of,
materials and sources in order to establish facts and reach new conclusions” [1].
This results in the accumulation of knowledge and understanding about the areas
being investigated. These can include humans, culture, society, and the physical
world. The processes involved can confirm facts or establish new ones, solve
problems, investigate a theory or develop new theories. Methodologies depend upon
epistemologies which vary between sciences and the humanities. For example, the
arts may use qualitative methods and critical analysis to arrive at conclusions, in
contrast to the classical scientific methods which work more by experiment, testing
hypotheses, and quantitative analysis.

A further definition of artistic research is as follows –

Artistic research is to investigate and test with the purpose of gaining knowledge within and
for our artistic disciplines. It is based on artistic practices, methods and criticality. Through
presented documentation, the insights gained shall be placed in a context. [2]

© The Author(s) 2016
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Topal [3] comments on artistic research –

perhaps more so than other disciplines, intuition is utilized as a method to identify a wide
range of new and unexpected productive modalities [3]

Schiesser [4] and Earnshaw et al. [5] comment on some of the current issues in
artistic research.

As set out in Chap. 1, Frayling [6] distinguished three distinct kinds of research
in art and design: research into art and design, research through art and design, and
research for art and design.

The UK Arts and Humanities Research Council defines arts and humanities as
follows -

Arts and humanities research changes the ways in which we see the world – the past world,
the present world and the world of the future. It enhances understanding of our times, our
capacities and our inheritance.

It explores forms of identity, behaviour and expression, and seeks out new ways of knowing
what it means to be human in different societies and across the centuries. [7]

Books, films, videos, radio documentaries, and exhibition catalogues are more
common as outputs rather than journals as in science and engineering, though
journals are used as well.

2.2 Research in Art and Design

Research in the sciences is generally depicted as a process by which a hypothesis is
tested and then refined until it is validated with a wide variety of data.

In order to define a model for art and design it is first necessary to consider
how the research community perceives the nature and goals of research in this area.
The REF2014 panel consisted of leading academics in the field with international
representation. Their objective was to evaluate the quality of the research done in
UK Universities by a process of peer review. Further detail on the process and
outcomes is in Chap. 5. In order to evaluate the outcomes, the panel first needed
to define the disciplines and their objectives.

The REF2014 Panel defined the disciplines comprising Art and Design in the
Unit of Assessment 34 [5] as follows –

Practice encompasses all disciplines within art and design, in which methods of making,
representation, interrogation and interpretation are integral to their productions. History
and Theory encompass the history, criticism, theory, historiography, pedagogy and aesthet-
ics of architecture, art, craft, and design in their widest chronological and geographical
framework. The UOA may also embrace fields such as anthropology, archaeology, cultural,
social and gender studies, entrepreneurship, innovation, management and business studies,
media studies, museology, and urban planning, where these relate to visual, material and
spatial cultures. In a number of cases, the fields of work may be interdisciplinary, and
thus have no firm or rigidly definable boundaries. For this reason the sub- panel expects
to assess submissions that do not necessarily map onto institutional structures. The sub-

http://dx.doi.org/10.1007/978-3-319-33005-1_1
http://dx.doi.org/10.1007/978-3-319-33005-1_5
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panel is committed to applying criteria and working methods that are appropriate to all
submitting units, whatever their size or structure, without privileging any particular form
of research output or environment.

26. The following is an illustrative list of subject areas within practice, theory and history
of art and design that the sub-panel expects to assess: animation; applied and decorative
arts; architecture; conservation, the study of materials and techniques; crafts; creative and
heritage industries; critical, historical, social and cultural studies; entrepreneurship and
enterprise; film and broadcast media; fine arts; landscape and garden design; museology
and curatorship; photography; policy, management and innovation studies; product design;
spatial, two- and three-dimensional design; textile, dress and fashion; time-based and
digital media; visual and material culture [5]

More detail is provided in the definitions associated with Unit of Assessment
(UOA) 34 in the REF2014 specification [8]: this has the formal title “Art and
Design: History, Practice and Theory”.

Interdisciplinary research was addressed in the following way –

38. The main panel recognises that the UOAs described above do not have firm or rigidly
definable boundaries, and that aspects of research are naturally interdisciplinary or multi-
disciplinary or span the boundaries between individual UOAs, whether within the main
panel or across main panels.

39. The arrangements for assessing interdisciplinary research and submissions that span
UOA boundaries – including through the appointment of assessors and, where necessary,
cross-referring specific parts of submissions between sub-panels – are common across all
main panels and are described in Part 1, paragraphs 92–100.

40. In addition, Main Panel D recognises that there are research areas which may be
undertaken in a range of different contexts, and some of these therefore occur in the
descriptors of a number of UOAs. These areas include but are not limited to: applied
linguistics, critical theory, cultural history, digital cultural heritage, digital humanities, film
studies, gender studies, history of science and technology, television studies and museology.
The main panel takes the view that institutions active in such areas are free to submit their
research in the way that represents the activity most effectively. Panels’ working methods
will accommodate such instances [8]

The extent to which this procedure did full justice to the value of interdisciplinary
research is not known as, apart from the formal published outputs of the panel, all
discussions within it were confidential. However, it has been observed that although
obtaining the view of an expert in another discipline within interdisciplinary
research could result in an evaluation of that component of the work, it may
not do full justice to the combined work. For example, the extent to which the
combined work yielded more than the sum of the component parts is a key
aspect of interdisciplinary research, i.e. the degree to which each discipline in the
collaboration added value to the other(s). It is not clear whether this aspect has been
fully recognised, or what methods may have been used to measure this.

Science and technology are increasingly providing tools and facilities as compo-
nents of the environments where art works are produced, and are also in some case
integral parts of the works that are created. In the area of creative industries, tech-
nology often becomes a component of the implementation and delivery platforms.
By definition, digital media outputs are based on digital technology. However, it is
the creative content which is the key to its value and impact. Thus the creative skills
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in art and design are essential components of the work. Thus art and design can
make very valuable contributions to the creative enterprise.

In the research evaluation of RAE2008, the Art and Design Panel issued an
overview report [9] of the evaluation which included the following –

14) There were a large number of outputs characterised by interdisciplinary practice,
artist/curator projects and collaborations, installation, moving image, lens- and text-based
work. At its best, the fine art submitted for assessment displayed an understanding of the
contextual framework needed for a research assessment exercise, with a depth of evidence
and corroborating material that helped present the research in the round. Research,
however, is not always a rhetorical enterprise and the sub-panel identified strong work that
showed systematic enquiry, critical reflection, and appropriate means of dissemination. As
with design, although the sub-panel saw evidence of strong work in all aspects of fine art,
there was considerable variety in levels of scholarship and there remains a difficulty in
accessing evidence of inquiry in some of the more traditional practices.

15) The sub-panel noted considerable examples of collaboration with science, especially
in the fields of ecology and genetics, and there were distinct crossovers between fine art
and design, architecture and the built environment. It is clear that enquiry into curatorial
processes and histories has exponentially increased in the art and design sector during the
assessment period, with a number of institutions pursuing curatorial research through their
own individual and thematically directed research, post-graduate and cultural engagement
programmes. The emphasis to date has been around contemporary art and site-specific
curating, but in the future the sector could expect to see more work in design and built
environment, especially in relation to audience, participation and interactivity, as well as
the physical construction and organisation of exhibitions. The key challenges in the future
will be to forge firmer and more innovative partnerships with the established museum and
gallery sectors, to document and disseminate curatorial research more extensively, and to
link with the conventional publishing and the new media sectors more meaningfully [6]

Thus there was clear evidence of interdisciplinary research and the expectation
that this would develop further. This implies therefore that models and structures
for art and design need to be able to support this, value it, and allow opportunity for
expansion of existing collaborations, and also increase the range and diversity of the
disciplines and the collaborations.

Quality profiles for Research Environment reveal that the majority of submissions contained
high levels of achievement. The sub-panel was most impressed by narratives that included
clearly described strategies and structures that were firmly embedded in the research
culture and were linked to concrete detail. A number of institutions have made large-scale
infrastructural and capital investments in art and design in recent years, and there are many
cases where emergent departments had clearly benefited from strong, focused support at
institutional level. In a few instances, however, institutional support seemed less certain,
with a concomitant impact on research activity. [6]

In REF2014, the Art and Design Sub-Panel overview report [10] included the
following -

The creation of this sub-panel has demonstrated a number of very positive things. First,
a large amount of world-leading research is being conducted in numerous HEIs. Second,
the ability of the art and design sector to convert research scored at 2* and above into
outstanding and very considerable impact was impressive, and fully reveals the importance
of the sector in UK and international society. “Third, art and design is the largest sector for
the production of research through practice, and as such is a leader in the elaboration of



2.3 Practice-Led Research 23

emergent approaches to knowledge. Fourth, the sector has become one of the most important
for the development of innovative and productive interdisciplinary research. The connection
of the arts with the sciences, and of history and theory with museums and galleries, to
cite two examples, reveals the complex, dynamic and impactful condition of research in the
sector. Fifth, the environment exists in abundance for the conducting of world class research
in art and design. [10]

Thus the quality of research and its impact are substantial, and there is substantial
potential for the future. In addition, the importance of research through practice and
interdisciplinary work is recognised.

2.3 Practice-Led Research

Practice-led/practitioner research in art is not always based on an external stimulus
or problem. In fact, some research in art and design fits very comfortably within the
Academic Research Model framework as depicted in Sect. 2.2.

An investigation into practice-led research in the fields of art, design and
architecture was undertaken by the Arts and Humanities Research Council in the
UK in 2007 [11]. This has informed the understanding of various aspects of research
in this area. The starting point for practice-led research was as defined as follows –

The professional disciplines of art, design and architecture have many differences but all
share a tradition of situating learning and scholarship in a professional practice setting.
‘Practice-led research’ can be thought of as a natural extension of this principle since many
academics in these fields see practice as the natural arena for inquiry and the methods of
practice as methods of inquiry. [11]

It was recognised by the review panel that these disciplines have some differences
to the norm -

In particular we have come to the conclusion that conventional ideas of contribution to
knowledge or understanding may not be serving us well. This is significant to fine artists
but we believe that it relevant across ADA and a shared effort to develop appropriate new
models would be a constructive development. [11]

This included the nature of the outputs –

The debate on validity of practice-led research tends to be dominated by the question
of outputs, characterised by arguments about the admissibility of artefacts in place of
conventional texts. While some of this debate is irrelevant and promoted by relatively
inexperienced individuals, it does appear that the nature of output, or rather contribution,
may be a core issue for Fine Art in particular but also for design and architecture to some
degree. [11]

A key aspect of practice-led research is the definition of new knowledge. This
may be defined as follows [12] –

Practice-based Research is an original investigation undertaken in order to gain new
knowledge partly by means of practice and the outcomes of that practice. Claims
of originality and contribution to knowledge may be demonstrated through creative
outcomes

http://dx.doi.org/10.1007/978-3-319-33005-1
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Practice-led Research is concerned with the nature of practice and leads to new knowledge
that has operational significance for that practice. The main focus of the research is to
advance knowledge about practice, or to advance knowledge within practice

Sullivan discusses [13] how “facing the unknown and disrupting the known is
precisely what artist researchers achieve as they delve into theoretical, conceptual,
dialectical and conceptual practices through artmaking”. The search for, and
impact on, new knowledge currently places responsibilities on the artist-researcher,
challenging them to theorise their practice to self, others and communities. It is
no longer possible for artist-researchers in academe to “hide behind the role of the
mute artist” [14]. For practice-led researchers it is therefore no longer feasible to
borrow methods from other disciplines as this denies artist researchers “intellectual
maturity of arts practice as a plausible basis for raising significant theoretical
questions and as a viable site for undertaking important artistic, cultural and
educational enquires” [13].

The artist may be faced with a number of decisions to make and a number of
approaches to take. This produces a process which is nondeterministic -

Artistic research can never be characterised by a well-defined, rigid methodology. Rather,
its form of research could be described as a methodical: it entails a strong belief in
a methodological articulable result founded by operational strategies that cannot be
legitimized beforehand. Indeed, that is the essential characteristic of artistic research [15].

Innovative approaches may be devised if no current methodologies exist [16].
The recent trend to include a measurement of the effect of research in the UK

outside the academy (termed ‘impact’) provides opportunities for art and design to
utilise creative outputs to demonstrate cultural and economic value. This could be
in terms of galleries and exhibitions, and other outreach activities undertaken by the
artists. REF2014 defined impact as “an effect on, change or benefit to the economy,
society, culture, public policy or services, health, the environment or quality of life,
beyond academia”. [8, 17]

The Step-change for Higher Arts Research and Education (SHARE) network
[18], supported by the European Commission, has advanced the agenda for artistic
research by developing a collaborative network of partners. It has sought to
demonstrate that it is possible to support “a range of practices that have not been
exhaustively predetermined and co-opted by the current fashions of art, intellect
and policy, while negotiating a language of accountability of outcomes, outputs and
metrics” [19].

The field of architecture illustrates the significance and importance of innovation
in design -

In architecture there is a long tradition in the UK of carrying out research in practice.
Indeed to maintain a distinctive profile in the marketplace, it is almost a requirement for the
most innovative practices to develop new ideas and methods through research. [11]
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Defining knowledge is a challenging task and belongs more to the disciplines of
philosophy and epistemology. However, a brief consideration is required in order to
provide a starting point to a definition. Knowledge acquisition is generally regarded
as having two traditions. The first, empiricism, states that knowledge is acquired
from experience and observation of the world about us. The second, rationalism,
states that knowledge is acquired by the application of reason alone. An example of
the latter might be aesthetics, the nature of art, beauty, and taste, with the creation
and appreciation of beauty. Empiricism requires that claims be tested in order to
demonstrate whether they are true or not. This has led some to the position of
radical empiricism, such as logical positivism, where abstract concepts such as
religious or ethical claims are regarded as meaningless because no observations
can confirm them. However, it is possible to take a middle ground in this debate
where exceptions to the general rule are allowable. It is also possible to consider
how far the two traditions may both be explored to ascertain how each is able to
contribute to an understanding of a discipline. A priori knowledge is that which
is known independently of experience and a posteriori knowledge is derived from
experience.

Brown et al. [20] proposed four types of research in the creative arts and
design –

(i) Scholarly Research
(ii) Pure Research

(iii) Developmental Research
(iv) Applied Research

These were summarised as follows by Brown et al. [20] –

Scholarly Research – creates and sustains the intellectual infrastructure within which Pure,
Developmental and Applied research can be conducted. It aims to map the fields in which
issues, problems, or questions are located (what is known or understood in the general area
of the proposed research already, and how addressing or answering the issues, problems or
questions specified will enhance the generally-available knowledge, and, understanding of
the area in question).

Pure Research – asks fundamental questions in the field and explores hypotheses experimen-
tally. It searches for pure knowledge that may uncover issues, theories, laws or metaphors
that may help explain why things operate as they do, why they are as they are, or, why they
appear to look the ways they do.

Developmental research – serves two purposes (a) it identifies the limitations of existing
knowledge as evolved through Pure research by creating alternative models : : : (b) it
harnesses, tests and reworks existing knowledge so to evolve special methods, tools and
resources in preparation for the solving of specific problems, in specific contexts, through
Applied research.
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Applied Research – involves a process of systematic investigation within a specific context
in order to solve an identified problem in that context. It aims to create new or improved
systems (of thought or production), artefacts, products, processes, materials, devices, or
services for long-term economic, social and/or cultural benefit

Clarke identified two principal kinds of research model (or paradigm) based on
Creswell [22, 23] –

1. Quantitative – traditional, positivist, experimental or empiricist – following
Comte, Mill, Durkheim, Newton, Locke

2. Qualitative – constructivist, naturalistic, interpretive, postpositivist, postmod-
ern – following Dithy, Kant, Wittgenstein, Foucault, Miles, Huberman

Clarke [21] argues that there are fundamental differences between these kinds of
model as follows –

• Nature of reality – ontology
• Relationship to that being researched – epistemology
• Role of values – axiology
• Use of language/words – rhetorical
• Overall process of research – methodological

According to Clarke, research should provide –

• A system of classification
• Offer explanations
• Make predictions
• Acquire a sense of understanding

Rosenberg [24] advocates the “Poetic Model” of research where new ideas may
be discontinuous with the old. This may be seen in contrast to the incremental model
of knowledge advancement which proceeds on the basis of systematic and iterative
development from the status quo, which is common in the sciences.

Hannula et al. [25] state the case for the advancement of artistic research by the
production of art works, researching the creative process, and the accumulation of
knowledge in the field built upon practice.

2.5 Models for Research in Creativity

Thomas et al. [26] summarise the range of theories, functions and practices
associated creativity in a wide range of disciplines including art, creative industries,
aesthetics, design, new media, music, arts education, science, engineering and
technology.

Chapter 4 on Creativity has more detail on this aspect.

http://dx.doi.org/10.1007/978-3-319-33005-1_4


2.6 The Relationship of Art and Design to Technology 27

2.6 The Relationship of Art and Design to Technology

There are a number of aspects to the relationship of art and design to technology.
These include the following –

(i) Technology support in art studios
(ii) Technology that provides new digital environments

(iii) Dissemination of art works via technology
(iv) Digital art

(i) Technology support in Art Studios: in the process of creating artworks

Technology, including computers and software, provides tools and facilities to
augment the traditional art and design processes of creating. These can assist in the
production of new art forms, for example David Hockney’s production of artworks
using the iPad [27].

(ii) Technology that provides new digital environments for the creative process

Various forms of technology have been utilised in art and design from computer
screens to CAVEs – see Chap. 4 on Creativity for further information.

(iii) Dissemination of Artworks Via Virtual Museums and Art Galleries

The Internet can be utilised to provide ubiquitous and personalized experiences
of artworks. Augmentation using social media can provide communal experiences
of the artworks. This has raised the question of the extent to which physical
museums and galleries can provide a fuller experience of the art works and how
far this can be replicated in virtual environments.

(iv) Digital Art

Digital art is produced and presented using the medium of technology. Such
art may be produced by simulations on computers. Visual effects in animations
and films are often produced directly with software on computers rather than by
filming physical models. Storytelling, theatre, and art have been used for centuries
to create artificial worlds in the mind. Virtual reality and imaging techniques are
further communication tools which can advance this process [28, 29].

Clark [30] argued that one Internet year is equivalent to seven calendar years,
and therefore the more significant the Internet becomes, the faster the processes and
developments associated with it will take place. Thus digital technologies can have
a transformative effect on the field in a relatively short period of time.

http://dx.doi.org/10.1007/978-3-319-33005-1_4


28 2 Models for Research in Art, Design, and Creativity

2.7 Conclusions

Formalising research in art, design and creativity is a difficult challenge. They are
a very broad set of disciplines comprising research into art and design, research
through art and design, and research for art and design. At the same time, art
and design are making increasing connections to other disciplines and are engaged
in collaborative research projects. Interdisciplinary research may increase in the
future, especially if new areas at the boundaries between disciplines are seen to
bring significant new advances in knowledge and understanding. Technology is also
becoming increasingly user-centred and pervasive, and can provide added value to
the processes of art and design. Thus all frameworks and models in art and design
need to be flexible and open-ended, whilst recognising the need to consider the
parameters of research assessment and audit which determine standing, reputation,
and funding.
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Chapter 3
Collaboration Methodologies in Art and Design

Abstract Artists such as Leonardo da Vinci were involved with the creation of
artistic works and also novel inventions that were intended to serve a purpose
in the natural world. Both were seen to be a natural part of the same spirit of
enquiry. Collaboration between the arts and the sciences has a long history. In both
areas and between them, there are aspects of tension, division, form, and beauty.
Art works are traditionally produced in the studio by individual artists. However,
computer technology and digital media have increased the variety of tools and
environments available to the artist and the designer, and also the potential benefits
through sharing and collaboration via telecommunication networks. Visualization
and virtual reality bring new dimensions of interactive capability to the artist
and the designer in both design and implementation. They also allow art works
to be exhibited to global audiences. Digital convergence is bringing the areas
of computers, media, and telecommunications closer together, giving rise to new
environments and new creative opportunities. Crowd-accelerated developments and
creative collaboration via social media are having a transformative effect on the
creation, distribution, and the exhibition of creative works, and on traditional art
and design processes. Multi-user interaction enables location-based art works to
be transformed into new kinds of interactive and dynamic experiences for global
viewers. Technology and applications are therefore changing the way ideas are
formulated and the way research is developed and advanced. In addition, the
ubiquity of new media has facilitated its use to support and develop a number
of application domains. The relationship between creativity, collaboration, and
artistic works, and their interaction and interplay with social media, brings added
dimensions to collaboration.

Keywords Virtual collaboration • creative artworks • digital convergence • cre-
ative play • collaboration • Interdisciplinarity • Models of creativity • Innovation
in art and design • Social media
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3.1 Collaboration Across Traditional Disciplinary
Boundaries

If a research area needs tools and facilities from different disciplines, then mecha-
nisms are needed for collaboration. Where there are different traditions and practices
in each discipline, these need to be understood by the area benefiting from them.

Computer science is well placed to provide tools and facilities to other disci-
plines, including art and design. An example, is computer-aided design which has
been used for some time because of the advantages it provides. Many of these areas
are real-world applications.

Innovation and creativity are complex concepts particularly when applied to new
disciplines and new areas of research. From a historical perspective, many exciting
innovations have come about because creative people with different perspectives
and skills have combined to produce something entirely new. For example it can
be argued that the fields of oceanography and cognitive science emerged from
multidisciplinary collaborations [1].

Some would argue that as existing disciplines have become well established,
then it is more likely that new disciplines will tend to emerge along the boundaries
of existing ones, rather than within them, and contain some of the elements from
more than one discipline. Thus working at the boundary, or across the boundaries,
is likely to be more fruitful in terms of research and developing new knowledge.
However, this is not without its risks, as noted by Blackwell et al. [2] because of the
silo effect of current disciplines, as well as other factors. It is also well-known that
interdisciplinary research tends to be less well understood by reviewers from the
established disciplines because it is not regarded as sufficiently pure or traditional,
or it may cut across the norms and conventions that have been established within a
particular discipline.

A further challenge has been noted by Snow [3] which is the antipathy between
the arts and the sciences brought about by a long history of different understandings
and modes of discourse about the world, and also the changes brought about by the
Scientific Revolution [4]. These different modes of discourse, and understanding
of what is regarded as relevant or significant, can make it difficult to accomplish
interdisciplinary collaborative research. Yet it may be precisely this research that
yields the new insights and the new forms of understanding that open up the future.

The arts and sciences were earlier regarded as operating within different
paradigms of understanding making communication across the divide very difficult,
if not impossible. However, there are increasing trends towards greater mutual
understanding based on a fuller appreciation of the mutual benefits. Disciplinary
silos may become increasingly regarded as an historical relic, which are more
dependent upon history and context, rather than being able to respond effectively
to the opportunities presented by current challenges in the arts, science, and
technology.

When interdisciplinary research is carried out in universities, research laborato-
ries, and industry this can also involve working across organisational and resource
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boundaries. However, they are often working within structures which were set in
place to support existing disciplines. Structures and budgets which support the status
quo within organised units are generally not flexible enough to support working
across different units, unless there are agreed procedures that specifically enable
this. This suggests that structures need to be designed to be more open and flexible
so that collaboration and innovation can be supported and promoted as a matter of
normal practice.

Multi-disciplinary, inter-disciplinary, and trans-disciplinary research are identi-
fied by Holzbaur et al. [5] as different aspects of collaboration across boundaries.
The existing structures of knowledge and information may be inadequate to cope
with their future expansion. Knowledge is increasingly interdisciplinary and the
traditional barriers between existing disciplines are being broken down in order to
make progress. One way to begin to understand this transition, and start to address
this challenge, has been set out by Wilson [6].

Cognitive diversity enables groups to find better solutions and also facilitates
finding solutions when the problems are complex. Thus collaboration across
discipline boundaries may yield more ground-breaking results than collaboration
within a discipline.

One effect of modern technology such as the Internet and the world wide web
has been to break down traditional barriers. Formerly, collaborators were co-located
within the same physical unit or structure in order to facilitate inter-working. Virtual
working now allows researchers to collaborate across time and space, sharing ideas
theories, experiments, simulations and results [7, 8]. In theory at least, research and
collaboration know no boundaries.

3.2 Ancient Civilisations

In earlier civilisations such as those of China and Greece, the concept of creativity
appears to have been absent, at least in the form it is now understood. Art appears to
have been seen more as imitation and representation rather than as creation, as the
latter was assumed to be the province of the sacred or the divine. The developments
of the Renaissance and the Age of Enlightenment brought a more pragmatic view
of the world, where created objects served a purpose, whether real or abstract.
The development of science and the scientific method progressed by experiment,
analysis, and the construction of theories. The latter could be used to test hypotheses
and also make predictions. The natural world became both a laboratory and a
canvas.

In order to better understand the creative process it is necessary to consider
its constituent elements. These include imagination, inspiration, convergence and
divergence. The solo artist may develop a variety of approaches depending on the
context and the nature of the created work. However, where a number of people
are involved in a collaborative creative process, it may be necessary to consider the
ways in which talent and expertise can work together in harmony rather than develop
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Fig. 3.1 Leonardo da Vinci’s design for a flying machine. Public domain – https://commons.
wikimedia.org/wiki/File:Design_for_a_Flying_Machine.jpg

a situation of conflict. However, it is possible for creative destruction to generate
progress and a positive outcome, and it should not be automatically ruled out. A key
aspect to consider for a fruitful collaboration is how best it can be facilitated and
developed in order to produce the desired outcome.

It is worth noting that Leonardo da Vinci in the fifteenth century was involved
with both the creation of artistic works (e.g. the Mona Lisa) and also novel
inventions that served a purpose in the natural world (e.g. Fig. 3.1).

This is an indication that creative genius can transcend the traditional boundaries
between disciplines, or work in such a way that the boundaries do not exist. This also
suggests that the current boundaries between disciplines may be somewhat arbitrary
and based on accumulated past knowledge and traditions rather than current knowl-
edge with its potential for future expansion. However, once disciplinary traditions
become established, it can be difficult to establish new ones, especially when they
traverse boundaries between the existing disciplines. Incremental advances tend to
be preferred because they can be more naturally accommodated within existing
disciplines. They are also perceived as less challenging to those who have played a
part in establishing the traditions, and therefore have a vested interest in supporting
and preserving them.

https://commons.wikimedia.org/wiki/File:Design_for_a_Flying_Machine.jpg
https://commons.wikimedia.org/wiki/File:Design_for_a_Flying_Machine.jpg
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3.3 Design Education

Interdisciplinary advances also pose a challenge for education curricula, which are
based principally on traditional disciplines. In order to address the interdisciplinary
challenges, appropriate education and training is required. Yet only slow progress is
being made [6]. In addition, Simpson et al. [9] note -

Evidence suggests that transformational innovation occurs at the intersection of multiple
disciplines rather than isolated within them. Design – being both pervasive and inherently
interdisciplinary – has the power to transcend many disciplines and help break down the
departmental “silos” that hinder such collaborative efforts. Many universities are now
struggling to embrace the curricular innovations that are necessary to achieve and sustain
interdisciplinary education. [9]

3.4 Art and Science Collaboration

Art Schools are increasingly seeking to encourage collaboration across disciplines
in order to further support, and provide evidence for, the concept that art and design
is a subject that is at the heart of society. All history may be regarded as the history
of ideas. The arts have a responsibility to open up new fields of consciousness and
formulate ideas that are able to bring an increased awareness of the history and
development of ideas and their value to society. The arts are also able to adopt a
more proactive position that inspires as well as informs and communicates. They
can provide synergistic connections between arts, science, technology, business and
society.

The Angewandte, University of Applied Arts, Vienna, links artistic and scientific
disciplines. Its objective is stated as follows –

The art system in which graduates in “TransArts” will work, oscillates between differing
artistic disciplines, theory and practice, concept and artistic techniques, artistic production
and its contextualization and communication. Art will not only be taught or learned using
traditional teaching forms, but in particular by means of communication, inventiveness and
reflective working in an exchange with teachers and students. The “TransArt” study course
will attempt to consolidate these processes, which encourage creativity, by means of a new
study architecture that will also break through the disciplinary limitations traditional to the
universities and thus create a radical, innovative, and in many regards unique, approach to
art education. [10]

The Angewandte also facilitates interaction between art and science –

The objective of the “Art & Science” master degree programme is to investigate the
relationships between different artistic and scientific representational cultures and their
respective cognitive and research methods. An inter- and transdisciplinary approach
and project-oriented education should stimulate interaction between model and theory
construction, and the application of methods, in particular, in the arts and sciences. [11]

This point of view involves the investigation (and the corresponding in-depth study) of
social and political processes, the relation, application, and development of artistic and
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scientific positions, methods, media, and organisations. Thus, it implies researching an
oft-controversial societal thematic space, where the disciplinary, scientific-artistic ivory
tower is infiltrated, where students locate and explore – and possibly generate themselves –
more or less conspicuous socio-technical ruptures in our society. Prerequisite is a thirst for
knowledge that leads to a representation, a creative restructuring of the respective themes,
in which the respective application or interweaving of certain artistic or scientific methods
or media represents the result and not the departure point of the research. [11]

In the UK, the Wellcome Trust has recognised the importance of synergies
between art and science and its Arts Award supports artists to create new work that
critically engages audiences with biomedical science. The Wellcome Trust states -

Arts Awards support the creation of new artistic work that critically engages artists and
audiences with biomedical science. We strive to work with all art forms and the diverse
community we support includes artists, scientists, curators, writers, academics, producers,
directors and education officers.

We believe that artists have a distinct approach to understanding and communicating ideas
that can illuminate and challenge perceptions within society. We are convinced therefore
that the arts have an invaluable role to play in engaging the public with biomedical science.

Arts Awards encourage creative collaborations between art and science. The Wellcome
Trust believes that this exchange generates powerful, personal and visceral art and
inspires interdisciplinary research and practice that brings benefits to artists and scientists
alike. [12]

Therefore artists have a distinctive approach to understanding and communicat-
ing ideas that can illuminate and challenge perceptions and understandings within
society. This Arts Award has been important in supporting collaborative research
between artists and scientists, and encouraging artists to look to scientific research
as an inspiration for their work.

Miller [13] and Wilson [14] outline how artists use their skills and expertise to
utilise and illuminate the latest discoveries in science. Art and Science Collabora-
tions Inc [15] has the objective of providing information and artists and scientists
using science and technology to explore new forms of creative expression and to
increase collaboration between these areas.

3.5 Crowd-Accelerated Development

The design and implementation of a creative work is normally done in a studio.
When it is complete it may then appear as part of a public exhibition and be available
for others to view. Many viewers bring their own preconceptions when they observe
an art work which may overlook innovations which lie beneath the surface and, in
some cases, were only evident at the design stage.

Anderson [16] observed innovative approaches in the sector and proposed
the concept of crowd-accelerated innovation. It presupposes the existence of a
community of interest, that they can communicate, and they wish to work together.
There may be a multiplicity of motivational factors involved in this participation
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but the ultimate goal is to benefit the medium of the creative discipline that they
are working within. This is represented by the phrase: ‘The Crowd, The Light, The
Desire’.

This opening up of community access to thinking processes during the develop-
ment of a concept allows it to be shaped and expanded prior to its final form. The
final form of the concept, and any application or deployment of it, should still be
regarded as the creation of the initiator. This real-time access to innovative ideas
during the conceptual development of a project or art work may be described as
an acceleration of the process. It may also generate multiple ideas and multiple
pathways to creative outcomes. Thus the creativity processes may be expanded and
enhanced.

The way technology mediates these observations and communications is signif-
icant. Traditional broadcasting is essentially a one-to-many process. The internet
provides a many-to-many process which includes file sharing, blogs, and social
media. Although the concept of ‘many’ initially applies to people, in theory there
may be no distinction between organizations, products, processes, events and
concepts. Thus the potential for enhancing the creative process is increased on the
Internet, and innovation may proceed at a faster pace than with traditional methods
of design. The rate of growth of the community of interest is also non-linear, which
can generate a greater variety of ideas and inputs. It also allows visual and audio
components to be utilised by means of images, videos, or animations.

Thus the sharing of insight and innovation across a group of people has the
potential to significantly increase the rate of innovation and also the degree of
innovation.

3.6 Visualization and Collaboration

The VISINET project [17, 18] conducted a series of trials of new collaboration
methods based on virtual representation and virtual reality techniques over trans-
European ATM networks. The objectives of VISINET were to demonstrate the use
of advanced 3D visualization systems in the context of shared environments across
broadband networks, and investigate the extent to which collaboration using virtual
representation reduces deliverable lead times and increases overall user effective-
ness. Designers, architects, city planners, and engineers worked collaboratively
with virtual 3D models from locations in the Netherlands, Belgium, UK, Ireland,
Portugal, and Switzerland. Figure 3.2 shows the network connection diagram.

The initial reaction to VISINET was that it reduced the effect of distance (in
geographical terms) and thereby reduced wastage of time. But greater use and
familiarity showed that it reduced the ‘communication distance’ between parties.
VISINET allowed client and supplier to view the physical model from a different
perspective, and – by creating more open dialogue – it helped each party to
understand the work from the other’s point of view.
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Fig. 3.2 Network connection diagram

The overall belief was that there was a second-stage impact of VISINET which
developed out of the initial time saving. This resulted from the combined effect
of time saving and greater communication. When these two were combined they
gave users the opportunity to increase the quality of the project, so that the end
product was better than the original brief. Thus VISINET helped create a value-
added element which would differentiate it from others. Time savings would mean
that the product reached market more quickly, but other methods might also have the
same effect. VISINET’s added value was in its ability to use time in two dimensions,
which both allowed time to be saved and allowed the saved time to be used more
effectively.
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In the process of doing this, the boundaries between client and supplier
diminished, enabling more rapid decision-making. Internal working practices
also changed as suppliers became closer to clients, but the true impact was
muted, depending on the particular type of company. Where the supplier was
design-orientated, the impact was more pronounced because of the higher level of
involvement with clients. However, where the internal structure involved engineers
or other technicians who would normally take the project on to its next stage of
physical manufacture, the impact was restricted.

There is evidence that the use of VISINET did alter working practices and
resulted in the re-engineering of business processes. Potential users and many of
the actual users came with preconceptions of what new technology might deliver,
and this is often expressed in relation to their existing working practices. The key
pressures are to save time and money, and therefore the initial reaction to VISINET
was measured in these terms.

Actual use of VISINET overcame these difficulties, by allowing users to see how
it could enhance not just the communication of the project, but also communication
with others working on the project. Thus time savings are re-invested into the
project, allowing the production of a better value-added product, and the develop-
ment of a better relationship with others, which furthers business development (even
at a distance).

In summary, the potential benefits consolidated into several major areas:

• Reduction in overall operating costs
• Improvement of overall product and process quality
• Reduction of time to market
• Savings on time and travel
• Opening up new commercial opportunities
• Improvement of decision making
• Reengineering of the organization and its working practices

A European project on Multimedia Assets for Industrial Design (MAID) [19]
with 15 partners was designed to demonstrate the viability of multimedia and virtual
reality telematics as an economically justified and professionally effective tool for
the design industry. As a telematics project using ISDN and ATM, it was expected
to have a significant impact on the professional market for high-speed multimedia
communications, and to extend knowledge and awareness of the technologies’
capacities both inside and outside the professional community. MAID developed
and demonstrated systems which allowed designers and industry to -

• interactively access multimedia databases
• integrate data into their own design computing environment
• participate in distant work groups and receive on-line design tools and services
• implement projects at a distance

The MAID project designed, tested and demonstrated a range of high-level
Information Services for the industrial design sector, aimed at improving the
competitiveness of the design-based industries and professions. It addressed a wide
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range of information engineering problems and demonstrated effective systems of
multimedia data exchange. It offers scalable solutions for asset trading involving
existing technologies. The information engineering research covered tasks in the
key areas of the creation of multimedia assets; the creation of a networked
information centre managing the dissemination of data; methods of connecting
different users’ environments, incorporating disparate data, and connecting the
service to the design and prototyping chain; data finding, selection, tracking
and payment. The development of novel and user-friendly interface models was
a particularly important element of the project. MAID demonstrated networked
services based on the concepts of a Design Information Centre and a Design
Services Centre for test by target users as a prelude to commercial exploitation.
The system handled ‘conventional’ multimedia data assets (including video), 3D
CAD data and simulation data, and allow the integration of VR design tools. It was
conceived as a transaction-based system with a commercial charging mechanism.
The business plan also included the exploitation of generic sub-products and
information engineering solutions developed in the project.

3.7 Contemporary Collaborations

Catmull [20] describes how to achieve an optimum coalescence of art, innovation
and business arising out the experience of creating a series of award-winning
animated films. Receiving 27 Academic Awards to date, these films stand as a
testimony to the creative processes involved and what can be achieved with a
combination of storytelling, plot, emotional authenticity, believable characters, and
state of the art animation techniques.

Hegarty [21] presents the view that everyone can be creative. It is more a matter
of individual context and approach rather than compliance with existing rules. Shiu
[22] notes the interdisciplinary nature of creativity research. In addition, creative
and interdisciplinary thinkers have abilities that are being increasingly recognised
and valued in a range of activities including business, research, and the media.
Their ideas and ways of working are increasingly being imported into businesses
to challenge existing ways of thinking and working. Many companies are actively
seeking creative methods of change management in order to unlock latent potential,
harness abilities to think outside current norms, and increase competitiveness.

Rush [23] summarises how contemporary artists use technology in their work
and how new technologies have enabled new ways of collaborating to be developed.

The final avant-garde, if one should call it that, of the twentieth century is that art which
engages the most enduring revolution in a century of revolutions: the technological revolu-
tion. Initiated by inventions outside the world of art, technology-based art (encompassing
and range of practices from photography to film to video to virtual reality, and much else in
between) has directed art into areas once dominated by engineers and technicians.



3.7 Contemporary Collaborations 41

Fine art practice has also been able to exploit technology and new media and
challenged the traditional hierarchies of painting and sculpture. This has produced
new paradigms of creativity and practice. Heald and Liggett [24, 25] have explored
the relationship between traditional and new media and collaborative opportunities.
This has challenged theories and methodologies within fine art practice and has
created new concepts and artworks. This collaborative practice has stimulated new
discourses, with new kinds of interactions that have resulted in creative advances.

Painting and filmmaking provided the starting points for the creative collabo-
rations. The work brings together narrative, sensory intelligence, and kinaesthetic
learning. It has developed from the videos and writings of Viola [26]. Filmmaking
involves both writing and recording. Its processes can involve writing a script, turn-
ing on a camera, and recording a scene – sometimes in unprepared environments.
In this sense, it is venturing into the unknown. Enactments of the work could take
place in performance spaces, such as in Art Galleries or Dance Theatres. However,
they could also take place in non-conventional spaces, such as on public transport,
in the home, or in hospitals. Thus they were able to transcend traditional boundaries
and merge art and real life situations.

Photographs were also used as the basis for a process of painting. A photograph
is a snap-shot in time, and it captures a scene at a particular moment. The
painting process sought to give new life and energy to the photograph, to enable
its constituent parts to be emotionally processed. The work explores the concept
of psychological resonance, which is the metaphoric vibration resulting from an
inner dialogue between ‘subject’ and ‘object’. Thus there are stages in the creative
process where the destination of the process cannot be fully articulated. However,
the processes of interacting with the particular medium using its constituent tools
(e.g. pen, paintbrush, camera, or computer) can involve an element of serendipitous
play, where the outcome is not known in advance (the interim states being defined
as in-between-ness). This may be regarded as different to traditional approaches to
an art work where a scene is known in full outline from the beginning, and the artist
progressively fills in more detail in a systematic and incremental way to bring the
outline to life.

A number of organisations have collaborated with the artists including schools,
public organisations, private businesses and public services. This has provided an
interchange of contexts and experiences which has broadened the research aspects
of the work and stimulated new dimensions of thinking and creating. Such shared
experiences have enabled collaborations to develop in a non-hierarchical way with
the creative outputs such as painting and film artworks being mutually shared.
Examples of such pieces of artwork are Fragmentary Chronicles II (2012) (Fig. 3.3)
and Poesy II (2012) (Fig. 3.4). This synergistic combination of media, tools, and
creativity has opened up new possibilities for the future, as well as bridging the gap
between the artist and the public. The latter have become full partners in the creative
process.
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Fig. 3.3 Fragmentary Chronicles II (Bird-Jones & Heald, Heald & Liggett, 2012) (Reproduced
by permission)

Fig. 3.4 Poesy II (Heald & Farris, Heald & Liggett, 2012) (Reproduced by permission)
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Fig. 3.5 White (Heald & Liggett, 2009) (Reproduced by permission)

These collaborations have expanded through a variety of media including video,
installation, and photography. It has thus become a visual language which brings
together different aspects of painting and film. The work engages with a variety of
diverse practitioners such as artists, scientists, medical doctors, and a number of
other academics [27].

The artworks have also been exhibited via live web-streaming to remote audi-
ences, and video links enabled live participation in the performance. Engaging in
‘play’ has been observed to have a therapeutic effect. According to Winnicott [27],
‘play’ relates to an individual’s capacity to live creatively.

These creative processes are developing an intuitive way to think through the
lens. An example is the film White (2009) (Fig. 3.5).

3.8 Conclusions

The boundary between technology and society is becoming increasingly blurred due
to the ubiquity of computing technology and the ways in which it can be integrated
into the everyday environment in a seamless way. For example, the modern car may
have at least 30 microprocessor controlled devices and luxury cars up to 100. These
perform more or less automatic operations and assist in the operation of the vehicle.
Thus computers may be embedded, or they can be operated by the user as a tool.
Both these forms can be utilised by art and design.
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The boundary between the real and the virtual is blurring. Design projects oper-
ating over telecommunication networks have demonstrated the power of bringing
together physically distant groups of designers into a shared virtual space where
design actions and iterations can be visualized and discussed in real-time. The
effect of design changes on the end-to-end design to manufacture process can
also be simulated, determined and evaluated. This environment also allows virtual
exhibitions, galleries and museums to reach global audiences as well as local ones.
Interaction allows the sharing of different experiences, cultures and backgrounds.

The boundary between the technical and the social is blurring. The many-to-
many communication environment supported by the Internet and social media
allows a greater degree of involvement and sharing by the community. Social media
opens up new dimensions of interaction and participation.

By utilising technology, artists are now able to reach out to new communities.
Thus, they contribute to an evolving arts and cultural economy. They can also
provide new ways to support a variety of interdisciplinary applications for which
art and design can provide added value.

Collaboration enables new kinds of environments to be developed and supported.
In turn these enable the generation of new creative processes which are able
to transcend tradition and history. The artist is able to regard technology as an
assistant which is able to facilitate new dimensions of thinking and new directions
of creativity and discovery.
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Chapter 4
Creativity and Creative Processes
in Art and Design

Abstract Humans have created since the dawn of civilisation. Generating a design,
leaving a mark, producing an artefact, communicating a concept, or changing a
tradition, all involve the transformation of an idea into reality. This expression is
often an advance on the status quo and contributes something new. At the same
time such creations, and the ideas behind them, are inescapably connected to
the social and cultural experiences of individuals and communities within which
they were created. They also often play a significant part in the development of
cultures, traditions, and the economic growth of organisations and nations. They
often define these cultures, secure their place in history, and provide a legacy
for future generations. An important component of creativity is communication.
This presupposes a degree of openness on the part of the communicator and the
recipients(s). Such openness indicates a readiness to receive new ideas and new
cultural contexts, and also reciprocate by sharing information and searching for
new explanations of disparate concepts. Thus the development of human creativity
has depended to a large extent on speech, writing, images, reading, observing,
and printing. The latter took a major step forward with the development of the
printing press. This has greatly facilitated the process of learning and the sharing of
information. Increased potential for communication has led to communities being
more open and innovative. Multiple channels are now available. Open ways of
thinking and working are able to support the generation of new concepts and ideas
more readily than closed environments. In addition, the increase in the use of digital
environments provides new frameworks, tools, and opportunities for the expression
of new ideas and new designs, as well as providing new kinds of interactions and
environments within which ideas can be generated, displayed, and explored. The
extent to which new technologies may advance the creativity process is discussed.
Factors governing creativity and the degree to which they may be augmented and
enhanced are analysed. The massive increase in the volume of information being
generated and circulated by digital systems is analogous to that brought about by the
printing press, and could thus constitute a new technological paradigm. The extent to
which this may constitute a paradigm shift on the status quo is analysed. Extracting
meaning and knowledge from very large sets of information is a significant
challenge often requiring multidisciplinary expertise of the kind provided by teams
of mathematicians, statisticians, social scientists, data visualization specialists, and
presentation experts.
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4.1 Defining Creativity

Creativity is characterised by the generation of new ideas that are able to transform
the original situation into a different one. Such developments may be iterative
advancements on the status quo or they may be completely new. In both cases they
open up new possibilities and new horizons. The development may be a new idea, a
new principle, or a new way of looking at an existing situation, or it may be a new
system, or a new physical object such as a book, sculpture, or painting. In the latter
areas, it is clear that creativity can play a key role in the generation of new products
and services that have value to those who wish to use them. The value may be in
terms of artistic or aesthetic form, or in efficacy and efficiency, and possibly also
functionality and performance.

The age of the Renaissance opened up new ways of thinking and creating, partly
by a rediscovery of elements of Greek philosophy and partly by its expression in art,
architecture, literature and science. In particular, the development of perspective in
painting – the approximation on a two-dimentional surface of an image as seen
by the eye Later, the Industrial Revolution was able to take new discoveries in
mathematics, physics, chemistry, biology, and engineering, and transform them
into new products and services for science, technology, and society. It is useful in
retrospect to consider what misunderstandings and obstacles had to be overcome,
and what gaps in knowledge and understanding had to be bridged, in order to
provide the opportunities for new ways forward to be developed. In other words,
what are the preconditions for creativity to operate? Does it depend on the innate
capability of the human mind to provide these bridges and leaps of understanding,
or does it depend on the external elements in the world being at a particular point
of development so that the next steps can then be conceived and realised? Or is it a
mixture of the two elements – which may vary in different times and circumstances,
and across disciplines?

An important component of creativity is communication. This presupposes a
degree of openness on the part of the communicator and the recipients(s). Such
openness indicates a readiness to receive new ideas and new cultural contexts, and
also reciprocate by sharing information. Thus the development of human creativity
has depended to a large extent on speech, writing, images, reading, observing,
and printing. The latter took a major step forward with the development of the
printing press. This has greatly facilitated the process of learning and the sharing
of information.
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4.2 Historical Examples of Creativity

Tools and materials have been used from the earliest days of cave paintings more
than 35,000 years ago to express views of the world and conceptions of reality. They
were early forms of communication and creativity.

4.3 Interaction and Creativity

It is not known what purpose such cave paintings served, though various theories
have been advanced. However, one aspect of their production is clear. They all
involve an interaction of a human with some kind of tool or writing device, and
also some pigments where colour is involved, or a direct interaction (e.g. by a hand)
with the external environment. The human has used the tool and pigments to create
a painting on the wall of a cave to represent in visual form some aspect of their
society and its relationship to the animal kingdom (where animals are pictured in
the painting). Thus the human is not just depicting their relationship to the animal in
some way, but is also interacting with tools and the cave in order to represent this.
The relationship to the human (e.g. as a hunter) could have been preserved in some
form of verbal tradition, or a practice handed down from one generation to the next
through the experience of hunting animals. But the key point here is that something
additional to this was also practiced and has been preserved. It is also evidence
of communication and the sharing of information. Whatever purpose it served at
the time, it is a form of creative expression that arose out of their experiences
with the external world. In other words, key aspects of the creative process are the
interaction with the environment to generate it and the new output that is produced
and preserved. A human’s ability to interact with their environment in a conscious
and creative way is what distinguishes them from the animals, although there are
numerous examples of animals using creative tools. The latter interact with the
environment, but more by instinct and habit than by conscious reasoning with a
view to further development and planning. Humans used tools from the earliest eras,
formed from various kinds of stones (Fig. 4.1) and ground into shapes.

Stonehenge in the UK is an example of an early stone construction dating back
to around 3,000 BC (Fig. 4.2). It is believed to be some form of burial ground.
Certain stones within the configuration line up with the sunset of the winter solstice
and sunrise of the solstice. As there are no written records from this period it is not
known for certain what its purpose was, though from the remains that have been
found, it appears to have been in use for at least 500 years.

The use of tools and natural materials therefore resulted in a construction which
has preserved the past. They must have performed measurements in order to decide
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Fig. 4.1 An array of Neolithic artifacts, including bracelets, axe heads, chisels, and pol-
ishing tools. Courtesy of “Néolithique 0001”. Licensed under CC BY-SA 2.5 via Com-
mons – https://commons.wikimedia.org/wiki/File:N%C3%A9olithique_0001.jpg#/media/File:N
%C3%A9olithique_0001.jpg

Fig. 4.2 Stonehenge “Stonehenge, Condado de Wiltshire, Inglaterra, 2014-08-12, DD 09” by
Diego Delso. Licensed under CC BY-SA 4.0 via Commons – https://commons.wikimedia.org/
wiki/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG#/media/
File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG

where to place the stones. They must also have used some kind of tools to move
them to the site and place them in an upright position. Interaction of humans with
the environment was therefore key to its production.

The human’s potential for creativity therefore has been augmented by various
aspects of the environment.

https://commons.wikimedia.org/wiki/File:N%C3%A9olithique_0001.jpg#/media/File:N%C3%A9olithique_0001.jpg
https://commons.wikimedia.org/wiki/File:N%C3%A9olithique_0001.jpg#/media/File:N%C3%A9olithique_0001.jpg
https://commons.wikimedia.org/wiki/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG#/media/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG
https://commons.wikimedia.org/wiki/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG#/media/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG
https://commons.wikimedia.org/wiki/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG#/media/File:Stonehenge,_Condado_de_Wiltshire,_Inglaterra,_2014-08-12,_DD_09.JPG
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4.4 Digital Environments and Creativity

Interaction in digital environments often supplies the user with tools (interaction
devices) and a visual representation of the object as it is designed or manipulated. In
some cases the visual representation can be a walk-in environment (such as a Cave –
Fig. 4.3) where the user is surrounded by a virtual representation as if it were the real
world (as in an aircraft flight simulator). Thus the human’s potential for creativity
can be facilitated by technology, or if the technology is not fully oriented to the
user’s way of working then it can act as an inhibitor and a constraint.

The name is thought to be a reference to the allegory of the Cave in Plato’s
Republic in which a philosopher contemplates perception, reality and illusion –
though this Cave was a constrained environment compared to the real world. The
user’s immersion in the Cave as depicted in Fig. 4.3 is thought to provide an
additional sense of realism over and above that which would be experienced by
observing a 2D image or even a 3D stereoscopic image with depth cues. It has also
been suggested that immersion of a human in an environment of this kind provokes
a kind of “suspension of disbelief” – so that even though the world displayed is
artificial, it is made to feel more real because the observer feels they are a participant

Fig. 4.3 A Cave “CAVE Crayoland” by User:Davepape – own work (self-photograph using
timer). Licensed under Public Domain via Commons – https://commons.wikimedia.org/wiki/File:
CAVE_Crayoland.jpg#/media/File:CAVE_Crayoland.jpg

https://commons.wikimedia.org/wiki/File:CAVE_Crayoland.jpg#/media/File:CAVE_Crayoland.jpg
https://commons.wikimedia.org/wiki/File:CAVE_Crayoland.jpg#/media/File:CAVE_Crayoland.jpg
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within it. Virtual environments have been successfully used for the presentation
and simulation of objects and spaces. Do they offer any advantages in the design
process? Research studies in architectural design in immersive virtual environments
have demonstrated that designers perceive and understand volumes, spaces, and
spatial relationships better than in 2D environments [1]. Virtual environments also
assist in the exploration of 3D spaces.

Computer technology offers the user the ability to extrapolate from the current
situation and project into the future. Millions of permutations can be calculated
in a fraction of a second. Clearly these cannot all be explored on a human time
scale, but appropriate selection of the ones likely to be the most interesting can be
performed by interactive analysis assisted by artificial intelligence techniques. Of
course, seeking to define what ‘is likely to be the most interesting’ will involve
some rules and procedures that can be expressed in computer form. In the first
instance therefore, this will require human input to select which aspects of a class of
creative works are regarded as the most interesting, and also how this might change
in the future. This process may be initially deterministic but may subsequently on
execution become indeterminate. Such a process may therefore generate something
new, original, and unexpected.

A European project, VPARK, extended collaborative virtual environments (such
as VISINET, Chap. 3) to include virtual humans to represent a Virtual Entertainment
Park [2, 3]. Two demonstrators were trialled – virtual theatre rehearsal and virtual
orchestra rehearsal. These enabled geographically separated participants to come
together in the virtual environment in real-time and perform the kind of scenarios
they would normally do when co-located in a physical rehearsal. The objective
was to determine which aspects of the rehearsal process could be successfully
accomplished in virtual environments and which could not. Virtual rehearsal was
found to be particularly successful for those stages of the rehearsal which involved
script reading and the path planning of the actors on the virtual stage. The actors
could then come together on the physical stage for the final phase of rehearsals. The
script was fully rehearsed and the movements of all the actors had been planned
and rehearsed. Thus substantial savings in travel time and cost were accomplished.
The virtual orchestra rehearsal project was less successful because it transpired that
the players in the orchestra often rely on very rapid visual interaction with the
conductor with regard to timing and emphasis, which is not easy to replicate in
virtual environments due to the latency in the network links. It is difficult to assess
how effective these environments were in increasing creative opportunities, but they
certainly speeded up the more routine tasks.

A European project, VISTA, had the objective of creating interactive broadcast
drama [4, 5]. It implemented a generic and extensible telematics platform that
supported the execution of scenarios in the domain of interactive television, which
could be regarded as the realization of a virtual studio. The networked platform
enabled the generation of innovative interactive teleservices for homes. These took
the form of television programmes broadcast over conventional television channels,
with the important difference that viewers at home were able to direct, and to
interact with, the programme being viewed. The image content of the programme

http://dx.doi.org/10.1007/978-3-319-33005-1_3
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was generated (and transmitted) in real-time by high-end graphics computers and
networks. As the viewers at home needed a cost-effective way of interacting
with the programmes, the existing and affordable infrastructure of the traditional
telephone networks was utilized for feeding the viewers’ interaction back to the
programme being transmitted which was controlled by servers. The number of
simultaneous viewers that actively could participate in the interaction depended
upon the programme (i.e. the application) at issue, and varied from just a few to
several hundreds.

The VISTA project developed and tested the following four specific applications
on the platform:

• Interactive Drama: Creation of an interactive television program (simultane-
ously on three channels) in which viewers participated in a cultural drama.

• Language Teaching: Creation of an interactive series in which viewers learned
foreign languages by interacting with virtual language teachers.

• Defensive Driving: Creation of an interactive television program which learned
the traffic rules by means of driving through a virtual environment.

• Interactive Presenter: Creation of a virtual presenter that could be controlled
remotely.

These applications could be considered as being supported within a virtual studio
environment which was capable of being interacted with, and changed by, remote
users.

The production of creative works with the assistance of computers and virtual
environments has prompted a more detailed reflection on the processes of human
creativity. Computer-assisted learning prompted a more detailed consideration of
pedagogy and human learning processes, and models of artificial intelligence
prompted a more detailed examination of human intelligence. Providing a degree
of externalisation of human processes has enabled them to be examined more
objectively than formerly, though this is still a matter of some debate [6–9].

The increasing ubiquity of the digital environment has therefore opened up
new possibilities for iterating through a variety of ideas and different visual
representations at a greater rate than was possible using previous manual methods.
It is debatable whether this enhances creativity per se, but it certainly provides a
greater variety of options for the artist or designer to choose from. In addition, when
data is held in digital form it is possible to run simulations and have virtual ‘walk-
throughs’. The latter is particularly important in the area of architectural design
and also the design of 3D objects such as sculptures. A virtual walk-through of a
building design can provide an experience close to that of reality and enable a human
to experience first-hand how the building would appear when it is constructed. In
this way, any deficiencies or short-comings in how the building is experienced, or
how it sits in relationship to its environment, can be addressed before the design is
finalised and implemented. With digital designs it is also possible to optimise the
designs for situations where there are internal or external constraints, for example,
in the total budget for the materials for a building, or construction costs, or in the
implementation of an art work. It can also take into account situations where it is
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desirable that eco-factors be addressed – either in the materials used, or their effect
upon the environment in which they are to be installed. The cumulative effect of
the digital environment is therefore able to provide the artist and designer with a
comprehensive framework of facilities. These include tools for design, mock-ups,
real-time simulations, analysis of final representations, and usability testing of final
configurations of objects, architectural spaces, and the environments which contain
them. Although physical 3D scale models gave previous generations of builders
a good understand of the structure of the building and how it would sit in its
environment, it was difficult to fully understand how it would feel at full scale,
particularly to a person moving from room to room inside the building.

The history of computing has demonstrated that its initial potential was not
recognised –

What shall we do to get rid of Babbage and his calculating machine? Surely if completed
it would be worthless as far as science is concerned? (Sir Robert Peel, Prime Minister of
Great Britain in 1842 [10]).

Therefore today it may be difficult to fully envisage how far computers and
associated technology will continue to transform the way information is processed
and the way we think about creating in the future.

4.5 Enhancing Creativity

An art exhibition is a place where audiences meet works of art that are themselves a
form of exposition. In the past, such exhibitions have been static and for a particular
time period and therefore had to be viewed by visitors within that time frame. They
have also been mainly works of art such as pictures and drawings, sculptures, or
installation art which contained various object components.

For groups of people who have common interests, but no opportunity to meet due
to geographical separation, online collaboration can provide new opportunities and
new environments for sharing and creating.

Art galleries are able to move from static displays fixed in time and space to
more flexible virtual environments capable of attracting visitors on a global basis.
In addition, it provides the context for the development of collaborative art works
and interactive exhibits.

Liggett et al. [11] and Earnshaw et al. [12] detail projects which bring together
artists, scientists, and social media in collaborative processes. It has been demon-
strated that these collaborations deliver added value to all participants and enable
research and development to proceed at a faster pace. This subject is examined in
more detail in the chapter on collaboration.

Enhancing creativity may be accomplished by -

• Increasing the diversity of the participants
• Providing anonymity
• Providing creativity triggers through illustrations of tangible products -
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– Prototype
– Simulation
– Storyboards
– Mockups
– Graphical presentations

Carroll [13] explores whether and how creativity and rationale can have mutually
facilitative interactions. Designs usually serve a particular purpose and conform
to certain expectations and norms. Designs often open up new issues, raise new
questions, and produce new understandings of aesthetics. However, this can also
create tension in contexts where creativity produces a significant departure from
the status quo, and where the effect on those who observe the design may be
unpredictable.

Defining the process of analysis to enable it to be done automatically by
a computer requires the definition of the key parameters. The use of artificial
intelligence techniques may provide a degree of augmentation of human capability
and present new options and possibilities not conceived of initially by the human
mind. This raises the question of in what sense could a machine be described
as having creativity? In what sense would this relate to human creativity? If one
of the objectives of Google’s acquisition of DeepMind in 2014 was to improve
the capability of machines to be able to think more like humans, then it will be
interesting to see how far computers are able to produce creative solutions to current
challenges and problems in order to go beyond what humans are currently able to
do [14]. Clearly one of the advantages is direct access to the world’s information in
Google’s databases in forms other than searching for a match to a query. Knowing
the right question to ask is often a large part of the problem space. If the question is
not known in advance, can new applications of Google’s databases provide new and
innovative ideas derived from the current information that has been collected and
stored? The issue of whether machines could surpass the capabilities of humans is
an ongoing debate [15].

4.6 New Media in Cyberworlds

With the rise of new media and digital art forms there has been increasing scope for
a wider variety of art objects, particular those that are able to interact with audiences.
Such interactions may change the art work, or the perspective of the viewer, or both.
In addition, time-based media such as video may be used in exhibitions either in
free-standing mode, or be able to receive input from viewers to change the content of
the video being displayed. This raises the concept of exhibitions which both change
over time resulting from interactions with audiences, and which may no longer
be constrained to a particular fixed time period. In particular, a virtual exhibition
can be open to global audiences which can result in a sharing of cultural and
ethical experiences across national and international boundaries. This introduces
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the concept of exhibition spaces that are borderless with respect to time, space,
and audiences [16, 17]. An artist who wishes to exhibit their work in this rapidly
changing environment faces two principal challenges. The first is to demonstrate
the relevance of the art to today’s audiences and the rapidly changing environment.
The second is to articulate forms of art which are capable of transcending the
boundaries of past traditions and demonstrate new horizons and new opportunities.
The Art Expo at Wrexham Glyndwr University in association with an international
conference is an example of what can be accomplished in these new environments
[18, 19], i.e. the exhibition has both a physical and virtual presence.

4.7 Interaction and Collaboration

Interactive technology and social media are also changing the way research and
development is advanced and companies do business. Increased potential for
communication has led to communities being more open and innovative. Multiple
channels are now available.

The potential for more creative solutions to challenging problems is increasingly
being recognised. It enables collaborative working in areas of mutual interest.
Devices and interfaces to applications are becoming increasingly mobile and
intelligent. From anywhere to anywhere is now the nature of business. A business
can have both local and global reach. Use of the cloud and social media by business
and commerce is increasing. These online resources will affect and drive the future
[20]. Many businesses are moving from operating only at a macro level to also
operating at a micro level as they are able to capitalise on the expanding domain of
globally aggregated micro-information from the market place.

4.8 Crowd Accelerated Innovation

The Internet is now ubiquitous and increasingly integrated into everyday activities
such as work and leisure. Clark [21] argues that one Internet year is equivalent
to seven calendar years, and therefore the more significant the Internet became,
the faster the processes and developments would take place. The Deloitte Mobile
Consumer Survey 2015 [22] has identified that 76 % of the UK population now own
a smartphone and collectively look at their smartphones over a billion times a day.
Thus 76 % of the UK population are effectively carrying the Internet with them and
connectivity is ubiquitous. The increase in the number of potential collaborators is
therefore not just physical but also becomes virtual through the Internet and online
social media [23]. This facilitates crowd-accelerated developments [24]. This can
also have unexpected and serendipitous effects when new collaborators join in from
different cultures and with different backgrounds. They bring their own unique and
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diverse contributions that can be transformative in their effect on the status quo.
Thus the Internet and online collaborations not only bring accelerated developments,
they also bring new kinds of environments and interactions which are ubiquitous
and pervasive, and which can have creative outcomes that were not initially planned
or expected. A significant quantum effect in creativity and collaboration can take
place, simply because of the large volume of potential collaborators [25, 26] and
also communities [27–29]. Internet time breaks down the traditional barriers of
geography and distance.

Research frontiers of human computer interaction include the desire that inter-
action be more centered around human needs and capabilities, and that the
human environment be considered in virtual environments and in other contextual
information processing activities. The overall goal is to make users more effective
in their information or communication tasks by reducing learning times, speeding
performance, lowering error rates, facilitating retention and increasing subjective
satisfaction. Improved designs can dramatically increase effectiveness for users
who range from novices to experts and who are in diverse cultures with varying
educational backgrounds. It also provides significant opportunities for Small and
Medium Enterprises (SMEs), freelancers, and independent artists to more easily
collaborate with others in areas of joint interest. This has proved particularly useful
in the development of the creative industries.

4.9 Can Creativity Be Developed?

Creativity is both intrinsic and capable of development. It is known that the way
children explore their environment from an early age contributes substantially
to their learning and development. Processes which encourage exploration and
experimentation are likely to lead to new outcomes. These processes are based on
the use of imagination, the testing of the current environment, and the ability to
aggregate the information that is assimilated. This implies that creativity can be
stimulated and enhanced. Increased communication and openness contribute to this.

Asimov [30] observed that creative advances were made when people were open
to new information, made connections between entities that formerly were regarded
as disparate, and were motivated to search for new explanations.

4.10 Can Creativity Be Measured?

How can the difference between a new idea and an old one be evaluated? Various
measures have been considered such as originality, utility, aesthetic value, and
potential commercial success. Guildford [31] pioneered the study of creativity using
psychometrics and conducted numerous tests designed to measure it as follows [32]-
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• Plot Titles, where participants are given the plot of a story and asked to write
original titles.

• Quick Responses is a word-association test scored for uncommonness.
• Figure Concepts, where participants were given simple drawings of objects and

individuals and asked to find qualities or features that are common in two or more
drawings; these were scored for uncommonness.

• Unusual Uses is finding unusual uses for common everyday objects such as
bricks.

• Remote Associations, where participants are asked to find a word between two
given words (e.g. Hand _____ Call)

• Remote Consequences, where participants are asked to generate a list of conse-
quences of unexpected events (e.g. loss of gravity)

Researchers who have attempted to measure creativity or creative aptitude use
similar terms to describe it, including [33]:

• Fluency (number of ideas generated)
• Originality and imagination (unusual, unique, novel ideas)
• Elaboration (ability to explain ideas in detail)
• Flexibility, curiosity, resistance to closure (ability to generate multiple solutions)
• Complexity (detail and implications of ideas; recognition of patterns, similarities

and differences)
• Risk taking (willingness to be wrong and to admit it)

Measuring can also be done by seeing if something looks right or feels right. This
is synthesising significant amounts of experience and bringing it to bear on a new
design or art work.

4.11 Barriers to Creativity

Business and the academy provide environments with a variety of cultures and
practices. Some provide a framework which seeks to foster creativity and others
do not. For example, in these situations there may be a reluctance to generate new
ideas for fear of offending superiors, a reluctance to go beyond what the existing
data actually state, or a lack of confidence that a valid new idea can be produced.
Thus there can be a variety of psychological and cultural barriers to creativity,
whether explicit or implicit. Organisations which are seeking to harness the benefits
of creativity will seek to implement structures and ways of working that allow new
ideas to be generated. Given that the academy has its roots in Plato’s school of
philosophy founded at Akademia, its objective is to learn, acquire knowledge, and
extend the current boundaries of learning and scholarship. A key component of this
is communication and openness, and a willingness to challenge existing traditions.
Publication of research also enables the wider community to discuss and debate the
latest advances.
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Being able and willing to take risks is as much an integral part of art and design
as it is for research and development in business.

4.12 Conditions for Creativity to Flourish

Nowotny [34] argues that while creativity needs certain conditions to flourish, it
refuses to become subject to prediction.

Business organisations are often required to maximize business imperatives
such as coordination, productivity, and control. These can have the effect of
stifling creativity, which is often the key attribute needed in order to accomplish a
substantive business development – either in product or process. However, creativity
and business development can go hand in hand. It is not sufficient for a new idea
to be original it must also be appropriate, useful and actionable. Amabile [35] has
identified six managerial practices that can affect creativity. They are challenge,
freedom, resources, work-group features, supervisory encouragement, and organi-
zational support. Key aspects are openness and communication. Organisations that
are open are the most likely to exhibit these characteristics. These categories resulted
from more than two decades of research focused primarily on one question: what
are the links between work environment and creativity?

The combination of structured and unstructured environments can be useful to
ensure that there is maximum opportunity for new ideas to emerge. Organisations
that value creative solutions generally provide employees with the freedom and
motivation to think unhindered and to test out ideas without fear of being criticised
or penalised.

4.13 Creativity and Big Data

Data gathering and data storage on a global basis is increasing at an exponential rate
and doubling every 2 years. Global mobile data traffic is set to reach 52 petaabytes
(PB) in 2015, an increase of 59 % from 2014, according to Gartner, Inc. The rapid
growth is set to continue through 2018, when mobile data levels are estimated to
reach 173 million TB. This raises the challenge of the significance of the data and
how best to extract meaning from it in an optimum way. Clearly this can have
significant implications for the data of a company and the relationship of the data
to the performance of the company. This can be also relevant for design data and
data produced in association with artistic processes. These also increasingly include
social media data, where design or artistic collaborations are sharing views and
information during the design process.

This massive increase in the volume of information being generated and cir-
culated is analogous to that brought about by the printing press, and could
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thus constitute a new technological paradigm. However, extracting meaning and
knowledge from very large data sets is a significant challenge often requiring
multidisciplinary expertise of the kind provided by teams of mathematicians,
statisticians, social scientists, data visualization specialists, and presentation experts.

Many corporations and research organisations are increasingly interested in
extracting meaning from this data in order to improve their productivity and
competitiveness. Powerful tools are needed to explore massive raw data and enable
this to be done creatively to provide new and original ways of addressing such
a complex problem. Searching for patterns in user data is now standard practice
for many companies and organisations in order to understand current trends and
potential future customer needs and requirements.

4.14 Creativity and Discovering the Unknown

Cook et al. [36] summarise the issues with exploring data to discover as yet unknown
aspects about the data. Analytics can be used to reveals trends, patterns and asso-
ciations. Visual analytics requires interdisciplinary science, which requires going
beyond traditional scientific and information visualization to include statistics,
mathematics, knowledge representation, management and discovery technologies,
cognitive and perceptual sciences, and decision sciences. Presenting information in
an accurate and meaningful way which is also easy to assimilate is often an area
where artists and designers make significant contributions. The presentation and
representation of the data has to be effective in conveying the information. It also
has to convey the right information to the user and also decision-makers and not
mislead some readers due to poor presentation design.

4.15 Percentage of GDP Spent by a Country on Research
and Innovation

Creativity benefits from supportive environments. Research and innovation benefit
people with ideas and the resources to support them. However, resources spent on
research and development may not be an accurate predictor of productivity, the
quality of the ideas produced, or economic growth. Nevertheless, analysing the
percentage of GDP spent by countries on research and innovation shows significant
differences. If the originality of the ideas is measured to some degree by the
number of patents filed, those countries with a higher percentage of GDP allocated
to research and innovation normally generate a larger number of patents. Thus
percentage of GDP has a degree of correlation with original outputs.
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4.16 Research in Creativity

Creativity is a multi-faceted and involves a large number of possible elements
such as intellect, neurology, psychology, cognitive science, technology, business
studies, economics, culture, and personality. Performing interdisciplinary research
in these areas is a challenging task because in addition to research in each area, it
is necessary consider the methods and practices in each area and also the boundary
between the areas. In addition, there is a need for theoretical models which can
be used to drive experimental investigations, and in turn be modified by them as
new results come to light. Such models should help in the understanding of creative
processes. Methods for measuring individual creativity are reviewed in Sect. 4.10.
Companies and organisations are investing heavily in creating environments which
support creativity in order to make a difference for their products and services
in a competitive market place. Creative industries seek to utilise knowledge and
information in order to generate new businesses. Traditionally, these involved the
following creative sectors [37] –

1. Advertising and marketing
2. Architecture
3. Crafts
4. Design: product, graphic and fashion design
5. Film, TV, video, radio and photography
6. IT, software and computer services
7. Publishing
8. Museums, galleries and libraries
9. Music, performing and visual arts

10. Toys and games

Aspects of the education industry could also be included in this list. A distinction
may be drawn between industries which have a potential for mass production and
distribution (film and video, video games, broadcasting, publishing), and those that
are primarily craft-based and are meant to be consumed in a particular place and
context (visual arts, performing arts, cultural heritage). All these areas have the
potential to contribute significantly to a nation’s economic growth. This in turn
depends on the quality of the creative ideas that are produced and how they are
migrated into products and services that are attractive to consumers and address
consumer needs and requirements.

4.17 Creativity and Paradigm Shift

Major changes in the status quo were characterised by Kuhn [38] as paradigm shifts.
Although initially directed at scientific advances such as the Copernican revolution
and the changes it accomplished in the understanding of the solar system and
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Fig. 4.4 “Duck-Rabbit
illusion”. Licensed under
Public Domain via
Commons – https://commons.
wikimedia.org/wiki/File:
Duck-Rabbit_illusion.jpg#/
media/File:Duck-
Rabbit_illusion.jpg

the universe, it has since been generalised to cover all forms of the advancement
of knowledge which cause significant changes in the world view. Although there
is continuing debate on the extent of the change necessary to be classified as
a paradigm shift, it is clear that such changes only come about by a mode of
thinking that is outside the current world view. Such “thinking outside the box”
is a characteristic of imagination and creativity.

Kuhn used the duck-rabbit optical illusion (Fig. 4.4) to demonstrate the way in
which a paradigm shift could cause one to see the same information in an entirely
different way.

What other changes could classify as paradigm shifts? The expansion of
communication following the development of the printing press is a significant
development. It also facilitated the expansion of learning by the increased dis-
semination of ideas and encouraged open publication and communication and the
distribution of information.

The current avalanche of information, characterised as big data, represents
a similar expansion of communication, particularly when such information can
aggregate the views of millions of people by social media.

Dosi [39] and Perez [40] have contributed to the understanding of possible
paradigm shifts associated with combinations of basic innovation, technical and
institutional change, and economic development, and the links between innovation
and financial dynamics.

It is possible that the digital environments of cyberworlds which bring sub-
stantially increased global collaboration and interaction will be seen over time
to constitute a paradigm shift because of the significant changes they are able to
accomplish to the traditional ways of thinking, working, interacting, and creating.
Substantial developments in the area of creative industries indicate that radical and
useful changes have been brought about by linking new knowledge and information
to technological developments.

https://commons.wikimedia.org/wiki/File:Duck-Rabbit_illusion.jpg#/media/File:Duck-Rabbit_illusion.jpg
https://commons.wikimedia.org/wiki/File:Duck-Rabbit_illusion.jpg#/media/File:Duck-Rabbit_illusion.jpg
https://commons.wikimedia.org/wiki/File:Duck-Rabbit_illusion.jpg#/media/File:Duck-Rabbit_illusion.jpg
https://commons.wikimedia.org/wiki/File:Duck-Rabbit_illusion.jpg#/media/File:Duck-Rabbit_illusion.jpg
https://commons.wikimedia.org/wiki/File:Duck-Rabbit_illusion.jpg#/media/File:Duck-Rabbit_illusion.jpg
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4.18 Conclusions

Creative processes are complex and multi-faceted. An idea in one area may provide
the impetus for the generation of a new idea in another. Thus open ways of
thinking and working may generate new concepts and ideas more readily than closed
environments. The originality or usefulness of a new idea may not be immediately
apparent; it may take time for its significance to be appreciated. One way of
measuring the degree of originality is to observe how many other cognate lines
of enquiry are generated with this as the starting point, or show many schools of
thought or practice develop over time which are based in this initial concept. This
may identify a concept or idea as ‘ground-breaking’.

Analyses of research quality (Chap. 5) indicate that some research discoveries
may be regarded as of higher value than others – by their innate merit, or the extent
to which they constitute an advance in knowledge, or by the degree to which they
have made an impact on the world.

The increase in digital environments provides opportunities for greater collabo-
ration and online working. They also provide new opportunities for interaction and
sharing of information across diverse groups of people. The design to manufacture
life-cycle can be compressed in virtual environments, and also enable the end-to-
end implications of design ideas and design changes to be more rapidly visualized
and understood. These include visual appearance, environmental setting, internal
and external usability, eco-issues, cost/benefit, functionality and performance eval-
uation.

New disciplines often arise at the boundaries between existing disciplines. Thus
working in interdisciplinary areas may be a fruitful way forward, notwithstanding
the challenges and difficulties this often entails. They also provide different
perspectives on common problems or initiatives. These perspectives often reflect
different cultures, contexts, traditions, and histories, which in turn can enhance the
creative process.

Further Reading
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0-387-96896-2, p. 305 (1989)
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Chapter 5
Research Monitoring and Audit
in Art and Design

Abstract Periodic assessment of research in UK universities has taken place since
1986. This is used as a case study in order to highlight the key issues involved
in monitoring and auditing of research. The most recent audit in the UK took
place during 2014 with the results being published at the end of 2014. This case
study is concerned with art and design though all disciplines were included in the
national assessment. The method used for assessing research quality is outlined and
the results summarised. Primarily this was by means of peer review of published
research outputs by a panel of leading experts in the area, with international experts
to ensure parity with international standards. Other factors used were the impact
of the work being submitted and the quality of the research environment where
the work had been done. The standing of the vehicle of publication was not used
as a proxy for the quality of the publication, though citation data was used in
some areas to confirm evaluations. Practice-led and practice-based research have
also generated substantial discussion in terms of seeking a consensus on what is
appropriate for developmental purposes and academic assessment. In addition, this
area also needs evaluation methods which are fair and consistent across different
types of practice. The lessons drawn from the evaluation by the UK Research
Excellence Framework in 2014 are detailed. A comparison of peer review methods
with the use of bibliometrics is presented. A number of issues are identified and
discussed. These include the staff selected for submission, the method of evaluation,
and a cost-benefit analysis of the process.

Keywords Research assessment • Quality profile • Research outputs • Research
impact • Knowledge transfer • Research environment • Practice-based research •
Interdisciplinarity • Creative disciplines • Metrics • Research monitoring

5.1 Introduction

The UK has had periodic research evaluation exercises from 1986 onwards, and
approximately every 5 years, on behalf of the four UK higher education funding
councils (HEFCE, SHEFC, HEFCW, DELNI). Submissions from each subject area
(or “unit of assessment”) were given a quality ranking by a subject specialist peer
review panel composed of experts in the field. The rankings were used to inform
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the allocation of quality weighted research funding (QR) that higher education
institutions might receive (if their outcomes were above a threshold) from their
national funding council for each of the years between research assessments [1]. The
UK uses a dual funding mechanism to support research – QR and direct application
for grants. QR funding is done at an institutional level (though this is normally
passed on to the research group earning it). The Research Councils also receive
applications for grants from individual researchers, or groups of researchers, which
are then peer reviewed. The submissions receiving the highest ratings receive grant
funding.

Over time the formula for allocation of QR has resulted in the funding becoming
more selective. Following the assessment in 2008, the ratio of the subsequent QR
funding allocation across 4*, 3*, 2*, and 1* rankings was 7:3:1:0. From 2012 the
ranking of 2* no longer received any financial allocation, so funding was limited to
those areas with 4* and 3* rankings and the ratio of funding was 3:1. This has raised
the issue of institutions having research areas that are funded by the QR they have
earned, and other research areas not submitted, or which resulted in scores below 3*,
having no QR to fund them. The question has been raised whether such research is
economically viable given the increasing competitive nature of research at national
and international levels, and the increasing selectivity brought about the limiting of
QR funding to only the highest levels of quality (4* and 3*).

It was replaced by the Research Excellence Framework (REF) in 2014, though
the method of assessment has produced similar results to those in earlier evaluations.
The funding formula for QR following REF2014 was announced as 4:1 (ratio of 4*
to 3*) by the UK funding council in February 2015, and determines the distribution
of approximately £1.6 billion of research funding annually from the UK funding
councils starting with 2015–2016. Thus selectivity in funding has been increased
though it has been argued that because of the overall rise in 4* and 3* research, the
changing of the ratio for funding would have minimum effect.

In the UK, the evaluation of research outputs is done for each individual in a
submission. However, the results are published in collective form. Thus it is not
possible to identify the scores achieved by a particular individual, unless the number
of staff in a submission is very small (in which case some guesses could be made).
Instead, the results are published as a profile for all the staff in the submission
corresponding to a particular unit of assessment from an institution.

In 2010, Excellence in Research for Australia (ERA) used two databases contain-
ing all the known publication vehicles for conferences and journals [2]. The rankings
were produced by the Australian Research Council (ARC) in consultation with
members of the public, expert reviewers and academic bodies. This list included
quality ranks for each journal. Ranked journal publishing profiles were used as part
of the suite of indicators in the ERA 2010 evaluation. Following feedback from the
Research Evaluation Committees that they relied on their own expert knowledge
of the quality of research outlets relevant to their discipline, ranked journal profiles
were removed as an indicator for the ERA 2012 evaluation.
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Table 5.1 ERA rating scale for 2010

Rating Descriptor

5 The Unit of Evaluation profile is characterised by evidence of outstanding
performance well above world standard presented by the suite of indicators used for
evaluation

4 The Unit of Evaluation profile is characterised by evidence of performance above
world standard presented by the suite of indicators used for evaluation

3 The Unit of Evaluation profile is characterised by evidence of average performance at
world standard presented by the suite of indicators used for evaluation

2 The Unit of Evaluation profile is characterised by evidence of performance below
world standard presented by the suite of indicators used for evaluation

1 The Unit of Evaluation profile is characterised by evidence of performance well
below world standard presented by the suite of indicators used for evaluation

n/a Not assessed due to low volume. The number of research outputs does not meet the
volume threshold standard for evaluation in ERA

http://archive.arc.gov.au/archive_files/ERA/2010/Key%20Documents/ERA_rating_scale.pdf

This produced a ranked list on the scale A*, A, B, C, D and Not Ranked
(Table 5.1). This corresponded approximately to the quality levels used in the UK.

Using these databases, the evaluation of publications could have become a
mechanistic process with the ranking of the publications being determined by
the ranking of their publication vehicles. Possible weaknesses could include the
following –

• Lack of full agreement by those being assessed on the rankings of the publication
vehicles

• If the ranking of a particular journal or conference proceedings was incorrect,
then this could affect the evaluation of all papers appearing in these publications

• Higher quality papers appearing in lower quality (i.e. ranked) publication
vehicles could be undervalued (and vice-versa)

• The degree of correlation between publication vehicle rank and paper rank may
not be same for all disciplines, and may vary over time

• Some disciplines (e.g. art, design and media), where the published outputs tend
to be in non-standard form, do not fit easily into a method which uses quantitative
metrics

• Influence on the behaviour of those being assessed – as it could cause researchers
to then only target the highest ranked journals and conferences, which could have
a distorting effect on the field and its publishers

Further consideration resulted in these databases not being used after 2011,
and a range of metrics is now used including citation profiles of papers and peer
review. The data submitted by universities includes all eligible researchers, and
the indicators used have been developed in close consultation with the research
community [3]. It is also aimed to minimise the resourcing burden of ERA for
Government and universities that is required for the research assessment.

http://archive.arc.gov.au/archive_files/ERA/2010/Key%20Documents/ERA_rating_scale.pdf


70 5 Research Monitoring and Audit in Art and Design

5.2 Assessing Research Quality

5.2.1 Research Quality

The primary criteria used in the evaluation of research quality in REF2014
were “originality, significance and rigour” [4]. In general, these are accepted
internationally as key measures of research excellence. These criteria were used
to assess the quality of the research outputs (generally the four works submitted for
full-time faculty for the period 1 January 2008 to 31 December 2013). Research
outputs contributed 65 % to the overall quality profile. Further components in the
evaluation were the impact at 20 % (based on a selected number of submitted
case studies) and environment at 15 % (based on the characteristics of the area
in the institution where the research was done) [4]. Impact was a new category
introduced in this assessment and, prior to the publication of the outcomes, was the
subject of considerable discussion and also disagreement on the part of researchers;
subsequently, the criticisms have been much more muted.

Knowledge transfer has already made considerable advances in the UK and
internationally [5]. As economies advance it is argued that they migrate from
resource-based to knowledge-based production. Thus knowledge and innovation are
two of the factors behind job creation and economic growth. This in turn affects the
social context and also public and economic policy. Many national governments
have therefore sought to address the challenges implicit in this observation and, in
particular, provide motivation and incentives to increase the collaboration between
industry and the academy in the expectation that there will be direct benefits to
a nation’s economy and overall global competitiveness. In turn, the academy has
sought to address the challenges and opportunities where they align with their
institutional mission. Clark [6] used the phrase “entrepreneurial universities” to
characterize the aspects of promoting technology transfer within national systems
of learning and innovation.

Whether public or private, industry increasingly seeks to use tools and techniques
that increase efficiency and effectiveness, whilst at the same time maximizing
quality and minimizing cost. The current trend towards companies outsourcing their
R & D requirements to reduce corporate overheads and optimize staffing levels
means that Universities can utilize the opportunity and bid to supply this expertise.
Universities also generate their own spin-outs from intellectual property they create,
as well as licensing technology to industry, rather than transferring it.

Knowledge transfer is therefore one aspect of the impact of research. Although
art and design may not generate as many patents as the applied sciences, there
are significant areas of creativity and design that can have a major impact on
products and services. For example, Apple is noted for the attention paid to the
detailed aspects of the design of products, their user interfaces, and their usability.
In addition, exhibitions and museums also contribute substantially to the cultural
context of nations.
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5.2.2 Research Outputs

Research outputs in the majority of the discipline areas were predominantly
publications in the peer reviewed literature. It is generally accepted that the extent
of the peer reviewing involved in such publications may contribute in some degree
to an indication of their quality. However, neither the impact factor of the researcher
nor the impact factor of the publication vehicle were formally taken into account
in the evaluation. The publication was evaluated by a number of expert reviewers
on the panel and then ranked by agreement across the reviewers. However, it is
clear that it would be difficult for such reviewers to be unaware of the status of
the researcher or the publication vehicle, as blind reviewing was not used. Subject
panels had international representation for the purposes of benchmarking the UK
evaluation.

In creative discipline areas, the types of research outputs accepted as valid were
much wider [7]. As set out in Chap. 1, outputs could include (and were not limited
to) the following [4] –

• books (authored or edited)
• chapters in books
• journal articles
• working papers
• published conference papers
• electronic resources and publications
• exhibition or museum catalogues
• translations; scholarly editions
• creative writing and compositions
• curatorship and conservation
• databases
• grammars
• dictionaries
• digital and broadcast media
• performances and other types of live presentation
• artefacts
• designs and exhibitions
• films, videos and other types of media presentation
• software design and development
• advisory report
• the creation of archival or specialist collections to support the research infras-

tructure.

In addition, all types of research or forms of output, whether they were physical
or virtual, textual or non-textual, visual or sonic, static or dynamic, digital or
analogue, were all equally acceptable and none had any advantage over the other.
All forms of output were evaluated using methods appropriate to the form of output.

http://dx.doi.org/10.1007/978-3-319-33005-1_1
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Table 5.2 Outputs sub-profile: criteria and definitions of starred levels

Ranking Specification

Four star Quality that is world-leading in terms of originality, significance and rigour
Three star Quality that is internationally excellent in terms of originality, significance and

rigour but which falls short of the highest standards of excellence
Two star Quality that is recognised internationally in terms of originality, significance and

rigour
One star Quality that is recognised nationally in terms of originality, significance and

rigour
Unclassified Quality that falls below the standard of nationally recognised work. Or work

which does not meet the published definition of research for the purposes of this
assessment

The ranking of each output was according to the definitions in Table 5.2.
These rankings were then included in a profile distribution of all outputs within
a particular submission. Thus it is not possible to determine from the published
results which output (and therefore which member of staff) contributed to each
rank. In this sense therefore, the results are essentially anonymised. However, if
a submission only contained a small number of people, then it could be possible
to identify which person contributed to high ranked outputs and which to low
rankings – as all the outputs (i.e. the reference data for the published paper or
book) are included in the published results for REF2014. One exception is where
an output contained information of commercial sensitivity which was submitted in
confidence by the institution and which was then evaluated in confidence. Not to
be able to include such work would have disadvantaged institutions with significant
commercial contracts and where it was not possible to publish the results of the
work in the open literature. In addition, it made it clear that research leading to
commercial outputs could be regarded as of the same standing as pure research and
would be evaluated according to the same criteria.

The criteria for assessing the quality of outputs are ‘originality, significance and
rigour’ as summarised in Table 5.2 [4].

5.2.3 Research Impact

Attention in recent years by funding bodies has not only been on research, but also
on assessing the extent to which the results of the research have subsequently been
utilised by companies, public bodies, and the wider society beyond the academy.
This could be expressed in terms of the beneficial impact on industry, particularly
if the research has led to new patents, products, processes or procedures which
have improved business efficiency and effectiveness or improved the position of
UK businesses in world markets, or else verifiable social benefits in health, well-
being, employment, etc. Such assessment of impact was not confined to business
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Table 5.3 Indicative range of impacts

Area Description

Civil society Informing and influencing the form and content of associations
between people or groups to illuminate and challenge cultural values
and social assumptions

Cultural life Creating and interpreting cultural capital in all of its forms to enrich
and expand the lives, imaginations and sensibilities of individuals and
groups

Economic prosperity Applying and transferring the insights and knowledge gained from
research to create wealth in the manufacturing, service, creative and
cultural sectors

Education Informing and influencing the form or the content of the education of
any age group in any part of the world where they extend significantly
beyond the submitting Higher Education Institution

Policy making Informing and influencing policy debate and practice through
interventions relating to any aspect of human or animal well-being or
the environment

Public discourse Extending the range and improving the quality of evidence, argument
and expression to enhance public understanding of the major issues and
challenges faced by individuals and society

Public services Contributing to the development and delivery of public services or
legislation to support the welfare, education, understanding or
empowerment of diverse individuals and groups in society, including
the disadvantaged or marginalised

or industry but included all forms of societal and cultural value. The latter have
special relevance for the arts and humanities, particularly in the area of practice-led
research.

The REF2014 document on the Criteria to be used in the evaluation of research
included the following information on the indicative range of impacts (Table 5.3).

The evaluation of impact [4] was done using the case studies and measured the
degree of reach and significance of the work included in each of the case studies
submitted. This implies that the research outputs included within each case study
had to have a degree of applicability to, and recognition by, one or more aspects
of the wider business and societal environment. Thus for art and design, such
case studies included creative works in a variety of forms including exhibitions,
installations, applications, media works, collaborations, etc. The case studies had to
have a research content of at a rank of at least 2*. Again the results are anonymised
since it is not possible to determine the score for a particular case study (unless
only one was submitted). Thus there is no opportunity to challenge the evaluation
subsequently.

The ranking of the impact in the case studies was according to the definitions in
Table 5.4.

Previous research assessments did not include impact per se, but used a less
verifiable concept of ‘esteem’, which may be said to equate to direct and indirect
measures of impact such as could be accomplished by evaluating such aspects as
patents, citations in news media, industrial recognition, and economic significance.
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Table 5.4 Impact sub-profile: criteria and definitions of starred levels

Ranking Specification

Four star Outstanding impacts in terms of their reach and significance
Three star Very considerable impacts in terms of their reach and significance
Two star Considerable impacts in terms of their reach and significance
One star Recognised but modest impacts in terms of their reach and significance
Unclassified The impact is of little or no reach and significance; or the impact was not

eligible; or the impact was not underpinned by excellent research produced by
the submitted unit

To provide greater externality at REF2014, evaluations of impact in art and design
were also performed by key representatives of local government, publishing, arts
non-governmental organisations, the design industries and the public museum
service. However, it is still not certain how accurate or useful such measures are
when determining the longer term value of research, particularly pure research,
when the measurement is done on a short term basis. However, this point has been
raised in the context of discussions about future assessments, where it could be
possible to track how far these same areas have increased their impact over time,
essentially giving a longer time frame for overall assessment. This could provide
an evaluation of the degree to which a particular piece of research had provided a
major impact on the field.

5.2.4 Research Environment

With regard to the research environment, the reviewers assessed this in terms
of its vitality and sustainability [4] including its contribution to the vitality and
sustainability of the wider discipline or research base. The ranking of research
environment was according to the definitions in Table 5.5.

5.2.5 Interdisciplinary Research

Criteria used to measure research quality generally focus on a particular research
area (called the Unit of Assessment). These are the subject and discipline areas
where the research takes place. This immediately poses a challenge for appropriately
assessing interdisciplinary research which may contain two or more discipline areas.
These areas often combine the arts and science, the arts and technology, or the arts
and medicine, where the value of the research outputs may be viewed differently
in each of the contributing disciplines. How to truly reconcile these differences
and produce a fair and appropriate evaluation is difficult, and has been recognised
for some time in the evaluation of interdisciplinary research grant proposals. For
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Table 5.5 Environment sub-profile: criteria and definitions of starred levels

Ranking Specification

Four star An environment that is conducive to producing research of world-leading
quality, in terms of its vitality and sustainability

Three star An environment that is conducive to producing research of internationally
excellent quality, in terms of its vitality and sustainability

Two star An environment that is conducive to producing research of internationally
recognised quality, in terms of its vitality and sustainability

One star An environment that is conducive to producing research of nationally
recognised quality, in terms of its vitality and sustainability

Unclassified An environment that is not conducive to producing research of nationally
recognised quality

example, it has been common in the latter for reviewers in one discipline to not
fully understand the contribution of the other discipline(s) and negatively evaluate
the overall proposal. The method chosen by REF2014 panels was to cross-refer
specific parts of a submission between sub-panels corresponding to the subject areas
in an output. The Overview Panel Report for Panel D, Unit of Assessment 34 [8],
indicated that only 3.7 % of the outputs were cross-referred outside Panel D and
these were evaluated in the external sub-panel by the criteria of Panel D and not
the criteria of the particular sub-panel to which they were referred. However, the
extent to which this was successful is not known. It is also not known how many
interdisciplinary research outputs were not submitted by institutions because fear
that a low rating of this work could negatively affect their overall profile scores.

5.3 Results of the Evaluation

The submissions and the results for Art and Design were published online [9,
10]. The Times Higher Education lists the results by the overall performance of
institutions and also by subject [11]. Table 5.6 gives the average profiles for the
ranking categories for all the submissions in art and design [12].

Summary data for art and design (all sub-
missions)

Number of submissions 84
Category A FTE staff submitted 1604
Category A and C staff submitted 2027
Career researchers 301
No of outputs submitted 6356
No of case studies submitted 239

The profile of outputs is not untypical of other disciplines. However, the scores
for both impact and environment are significantly higher than those for outputs
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Table 5.6 Average
sub-profiles (%) for all
submissions in art and design
(FTE weighted) [10]

4* 3* 2* 1* U/C

Overall 26 42 25 6 1
Outputs 18.5 42.6 30 7.7 1.2
Impact 36.6 44.7 13.6 3.9 1.2
Environment 40.5 40.8 15.5 3 0.2

in the 4* category. Similar differences occurred in most disciplines. The overall
impact across all disciplines scored an average of 3.24 (out of 4) compared with an
average of 2.90 for outputs. One possible cause of this is that as the case studies
were only four pages long, they were easier to assess. A further possibility is that
some reviewers of case studies could have graded more leniently than for outputs in
order to seek to influence funders and politicians in favour of their discipline [13].
Many of the outputs as published papers containing the detailed results of research
would take a substantial amount of review time. This in turn would give more scope
for reviewers to find questions or issues with regard to the published work and, if in
doubt, mark it down a grade.

However, it has been noted that one case study was required for every ten faculty
submitted, so the lower number of case studies submitted compared to outputs could
give a higher margin for error. The difference between a 4* and a 3* rating for one
case study could be significant in terms of its overall effect on the grade. In addition,
those submissions with a larger number of faculty had more scope to demonstrate
quality case studies. It can also be noted that because the scores for impact and
environment show a wider variation than for outputs, they count more than their
specified weighting in determining the overall score. On this basis impact counted
overall for 29 % (rather than 20 %) and outputs 47 % (rather than 65 %) across all
disciplines. This also explains the large numbers of REF submissions across all
subjects that contain staff numbers just below the threshold required for submitting
an extra case study. This could have had a distorting effect not only on the results
of the REF, but also on the future careers of those staff who were excluded. In
other words, what is being measured may not reflect the reality on the ground in
the institution in terms of overall research culture and research strength. This could
be used as an argument in future to require the inclusion of all eligible staff in the
submission for assessment, which would avoid strategies that institutions clearly
adopted with regard to the numbers of staff included, in an attempt to optimise the
position of the institution and its discipline areas in league tables.

The results of the highest performing submissions in art and design are shown in
Table 5.7 when ranked according to grade point average [11].

One way of making the results more representative of the areas being measured
is to multiply the Grade Point Average (GPA) by the number of staff submitted,
producing a measure of research volume. However, it has been argued that this
favours large departments (who may have still omitted staff from the submission)
and a more accurate measure would be to use the proportion of eligible staff
submitted. This multiplies the GPA of the profile scores by the proportion of staff
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Table 5.7 Rank order by GPA in art and design

Rank order Institution FTE staff % of 4* GPA Research power

1 Reading B 8 56 3.51 29
2 Courtauld 33 56 3.49 113
3 Westminster 24 45 3.36 81
4 St Andrews 13 38 3.30 42
5 York 19 47 3.29 62
6 Manchester 12 42 3.26 37
7 Ulster 25 47 3.24 80
D8 Sheffield Hallam 24 42 3.22 79
D8 UCL A 17 37 3.22 55
10 Essex 5 32 3.21 15
11 Warwick 11 40 3.19 35
12 Soas 10 35 3.16 31
13 Leeds A 16 34 3.15 49
14 Open 23 29 3.13 73
D15 Arts London 110 31 3.10 342

submitted (i.e. dividing the number of staff submitted by the actual total number
of staff eligible). This is termed research power or research intensity, and seeks to
make the research strength in depth in a department more explicit. This measure has
been calculated and published in league tables by various bodies and is included in
Table 5.7. Full tables have been published using this methodology to determine the
rank order of institutions [13] in contrast to Table 5.7 which uses GPA to determine
rank order. The results are broadly comparable with Table 5.7 but it does cause
some institutions to drop out of the top 15 where the proportion of submitted staff
(compared to total eligible staff) was relatively low. It also caused others to enter
the higher rankings where the reverse was the case.

The number of PhDs completed may be used as a measure of research culture,
though other factors could be used such as total research and contract income for the
period. It can be argued that PhD completions also includes an element of impact
since the training received by PhD students is then used by them subsequently in
a variety of external contexts beyond their original training. The well-established
centres for Art and Design in the UK did well on both PhD completions and also
total research income (Table 5.8).

5.4 Lessons from the Overview Reports

The overview report from the sub-panel responsible for art and design detailed a
number of the significant features of the submissions [8]. These are summarised
below in three categories – strengths, weaknesses, and observations.
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Table 5.8 Results for art and design with highest numbers of PhD completions, 2008–2013

Institution
Staff submitted
FTE

Impact
case
studies

PhDs
awarded
2008–2013

Total research
income
2008–2013
(million)

Courtauld Institute of Art 32.5 4 84 £5.747
Royal College of Art 59.55 7 57 £6.848
UCL 36 6 42 £0.404
Univ of the Arts 109.7 12 63 £8.011
Goldsmiths 31.3 4 48 £3.848
Loughborough 54.73 6 87 £11.162

5.4.1 Strengths

There was an increased proportion of innovative and productive interdisciplinary
research compared to 2008, particularly within areas of product and digital design,
film, curatorship, media studies, conceptual and performance-based art practice.
The majority of the interdisciplinarity resulted from collaborations with disciplines
outside art and design and included engineering, physical sciences, computer
science, health, medical, languages, drama, dance and performing arts. Practice-
based research is a key feature of art and design and the submissions confirmed
that the sector is a leader in this area of research activity, and in the elaboration of
emergent approaches to knowledge. There was also growth at the interface between
traditional practice and the innovative use of digital technology. Collaboration
between practitioners and museums has led to advances in archival environments.
Exhibitions and conservation studies were evident across all subject areas and
demonstrated strength.

5.4.2 Weaknesses

The intellectual and theoretical underpinning of graphic and communication design
was regarded as weak. There was evaluative commentary on esteem, impact and
status of the outputs, such as by reviews and publicity materials, rather than
providing an explanation of the significance of the research. This was felt to be
a deficiency. Some of the output portfolios contained highly disparate materials
without explanation or elaboration, which again was regarded as weak.
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5.4.3 Observations

Contemporary art featured prominently as expected. However, art history outputs
showed the continuing importance of work in earlier periods including Byzantine,
Medieval and Renaissance studies. Cross-cultural and interdisciplinary studies
reflected a dynamic expansion of the frontiers of the discipline. All forms of
publications (books, journals, etc.) comprised 57 % of the outputs across art history
and art and design practice, whereas artefacts only comprised 11 %. There was
an increased range of exhibition activity compared to 2008, including museums,
galleries, festivals and local authorities. Social and economic impact of the work
was substantial with 81 % being judged at the highest quality levels. In addition,
81 % of the research environment described by submitted institutions was judged
to be world-leading and/or internationally excellent. Some institutions had obtained
large amounts of funding during the period and had also been very successful in
large numbers of PhD completions.

5.4.4 Discussion

A number of points arise from this consideration. These include the extent to which
the assessment is representative of an area in an institution, given that all academic
staff within the area are not included because each institution makes a selection to
seek to get the best result, other methods of evaluation, the cost effectiveness of the
evaluation, and opportunities lost due to the time and money spent on the evaluation.
These points would apply to all disciplines in the assessment, not just art and design.
In areas where art and design raise separate issues with regard to the points raised
these are noted.

5.5 Staff Selection

The selective inclusion of staff, as noted earlier, can have a distorting effect not
only on the results of the REF, but it can also on the future careers of those staff
who were excluded. In other words, what is being measured is only a sub-section
of a department or institution. A measure such as research power (Sect. 5.3) may be
of more interest to potential PhD students or potential members of staff, and even
funding bodies. This could be used as an argument to support the inclusion of all
eligible staff in future submissions.



80 5 Research Monitoring and Audit in Art and Design

5.6 Use of Metrics

It has been observed from the start of periodic research assessments that other
parameters could be used to measure research quality, including research grants,
individual and departmental H-index, and PhD completions. The advantage of these
is that their data is already available in institutional or national databases and would
not involve the generation of any new data (which costs time and money). Research
grants are peer reviewed and are increasingly competitive, so this element of peer
review is already in the system. An early evaluation was done in a previous RAE
on research grants alone for an engineering area, and the difference between the
rankings obtained by detailed review of outputs as in REF2014 compared to the
ranking based on research grants alone was less than 0.1 %. In the past, using this
proxy has been resisted because there was no research council to award grants in
the arts and humanities, but now there is – and so this argument is weakened. Also,
it is recognised that significant advances in the arts and humanities may be less
dependent on large grants since there is less dependence on research laboratories
and high-cost specialist equipment. An individual’s H-index measures both the
productivity and citation impact of a person’s body of work and is therefore much
more wide-ranging than just selecting the best four publications. It has been argued
that this metric favours more mature scholars who have been able to build up a
substantial body of work over time and therefore younger scholars fare less well on
this metric. However, it is the same situation for everyone in all the submissions. It
has also been argued that overall it probably gives a more accurate assessment of the
quality of published work than, say, two panel members reading four publications
of a scholar and then giving these a score. If the original papers were submitted
to an international journal, they would probably have been more widely read and
assessed by international reviewers before publication than they were in the REF.
Thus the refereeing process is essentially being duplicated when it is known to
be prone to possible differing judgements, or even errors, if the expertise of the
panel reviewer is not sufficiently close to the research area of the publication [14,
15]. This is particularly critical at the 4*/3* and 3*/2* boundaries simply because
of the potential financial implications. Since 2* research is no longer funded any
output ranked below 3* will receive no funding. The anonymity of the audit process
and the results prevents the panel members coming under subsequent scrutiny or
legal challenge if their evaluation of a publication differs significantly from what
the previous reviewing prior to publication had indicated. The proportion of outputs
that were scored differently to their ratings when originally reviewed for publication
is not known – as the scores produced by the panels is kept confidential to the panel.
There is a similar situation with regard to the measurement of impact in the case
studies. These are aggregated so it is not possible to determine the rank given for a
particular case study. This lack of full openness and transparency in the evaluation
of outputs and case studies is out of synchronisation with the requirements of
modern methods of public assessment. Using a departmental H-index (rather than
individual) would be equivalent to issuing the results in profile form, and would
preserve anonymity, if this requirement were to continue.
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Preliminary results have already been published comparing the use of metrics
(e.g. such as the Departmental or Research Group H-index for a particular research
area) with the results of the peer reviewed research assessments in the UK at 2008
and 2014. For the latter, more work is still to be done but initial results present a fair
degree of overall correlation between the use of metrics and the results published
from REF2014 in core science and technology areas [16].

5.7 Use of Metrics in Art and Design

It has been noted that the use of H-index in the arts and humanities is less well-
accepted, simply because the nature of publication is different. For example, the
wide variety of outputs at varying time intervals does not lend itself to citation to
the same extent as the more regular and more incremental publications in science
and engineering. However, it was noted in Sect. 5.4.3 that in the outputs submitted
to the REF, 57 % corresponded to traditional forms of publication (books, journals,
etc.), whereas artefacts only comprised 11 %. Thus it is possible for the 57 % to be
evaluated by means of metrics to some extent; with the remainder being evaluated
by a peer review process.

In the arts and humanities there may be a weaker correlation between metrics
such as paper citation count or journal impact factor and the results of the peer
review process by a panel of experts in the field. Possible reasons for this could
include the following factors – publication is via many different forms and media;
journal impact factors and citations rates are not yet fully accepted as a proxy for
quality in the arts and humanities; half-lives of publications tend to be much longer
than in science and technology; and monographs, works of art, and compositions
may be more important from the fifteenth century than a recent secondary source
[17, 18]. In science and technology, the latter is normally unlikely to be the case.
Peer review processes in these areas generally check first of all that all the relevant
and most recent work is cited in a publication to give confidence that the research
published may be regarded as a new and distinctive advance on current knowledge.

A counter-argument is that for books and monographs there is a case for the
academic standing and reputation of the publisher to be used as a proxy for quality –
since there can be a demonstrated link between a rigorous editorial review process
using reviewers of international standing, and the degree of originality, rigour and
significance of the work being submitted for publication. These characteristics are
generally accepted internationally as a measure of research quality and degree of
excellence, and were used as the primary criteria for assessing research outputs at
REF2014 [19]. These were augmented at RAE2008 with an evaluation of the esteem
factors of the researcher including recognition, influence and benefit. At REF2014
these have been replaced in part by Impact Case Studies. In addition, for books
and monographs, Libcitations [20] has been proposed as an additional measure of
value based on library data as an instrument for gauging the cultural significance
and impact of books.
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5.8 Review of Metrics by the Higher Education Funding
Council

HEFCE carried out an independent review of the role of metrics in research
assessment. The main findings of the review include the following [21]:

• There is considerable scepticism among researchers, universities, representative bodies
and learned societies about the broader use of metrics in research assessment and
management.

• Peer review, despite its flaws, continues to command widespread support as the primary
basis for evaluating research outputs, proposals and individuals. However, a significant
minority are enthusiastic about greater use of metrics, provided appropriate care is
taken.

• Carefully selected indicators can complement decision-making, but a ‘variable geome-
try’ of expert judgement, quantitative indicators and qualitative measures that respect
research diversity will be required.

• There is legitimate concern that some indicators can be misused or ‘gamed’: journal
impact factors, university rankings and citation counts being three prominent examples.

• The data infrastructure that underpins the use of metrics and information about research
remains fragmented, with insufficient interoperability between systems.

• Analysis concluded that that no metric can currently provide a like-for-like replacement
for REF peer review.

• In assessing research outputs in the REF, it is not currently feasible to assess research
outputs or impacts in the REF using quantitative indicators alone.

• In assessing impact in the REF, it is not currently feasible to use quantitative indicators
in place of narrative case studies. However, there is scope to enhance the use of data in
assessing research environments.

The review identified 20 recommendations for further work and action by stakeholders
across the UK research system. They propose action in the following areas: supporting the
effective leadership, governance and management of research cultures; improving the data
infrastructure that supports research information management; increasing the usefulness
of existing data and information sources; using metrics in the next REF; and coordinating
activity and building evidence.

These recommendations are underpinned by the notion of ‘responsible metrics’ as a way
of framing appropriate uses of quantitative indicators in the governance, management and
assessment of research. Responsible metrics can be understood in terms of the following
dimensions:

• Robustness: basing metrics on the best possible data in terms of accuracy and scope
• Humility: recognising that quantitative evaluation should support – but not supplant –

qualitative, expert assessment
• Transparency: keeping data collection and analytical processes open and transparent,

so that those being evaluated can test and verify the results
• Diversity: accounting for variation by field, and using a range of indicators to reflect

and support a plurality of research and researcher career paths across the system
• Reflexivity: recognising and anticipating the systemic and potential effects of indicators,

and updating them in response.
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5.9 Evaluation of the UK Research Excellence Framework
2014

HEFCE has also set up a number projects to evaluate REF 2014 and to inform policy
development for future audits [16]. This review includes an evaluation of impact of
research, assessing multidisciplinary and interdisciplinary research, and the cost of
the REF.

A Review of estimated costs of REF 2014 has been published [3] and includes
the following key costs –

The total cost to the UK of running REF 2014 is estimated to be £246 M. That comprises
around £232 M in costs to the higher education (HE) community and around £14 M in costs
for the four UK higher education funding bodies.

The cost to the HE community comprised around £212 M for the submission process and
around £19 M for panellists’ time. The £212 M cost of preparing the REF submissions
comprises an element for preparing impact submissions, £55 M, and an element for all
other costs incurred by HEIs, £157 M : : : .

The REF assessed the outputs and impact of HEI research supported by many types of
funders. In the context of £27bn total research income from public sources in the UK over
a six-year period, the £246 M total cost for REF 2014 is less than 1 %. In the context of
dual support, the total cost amounts to roughly 2.4 % of the £10.2 billion in research funds
expected to be distributed by the UK’s funding bodies in the six years, 2015–16 to 2020–
21. This compares with an estimate of the annual cost to the UK HE community for peer
review of grant applications of around £196 M or around 6 % of the funds distributed by
the Research Councils

It is not clear whether the opportunity cost for higher education institution staff
preparing the REF submission has been fully evaluated or take into account. The
cost is not just the staff time, but the loss in research that could have been done in
the year or more that most institutions spent on REF matters.

5.10 Distinctive Considerations for Creative Disciplines

There have always been distinctive qualitative differences between the policies of
the assessors of UK university research covering creative disciplines, as opposed
to the majority that might be characterised as analytical disciplines. The creative
disciplines can succinctly be listed (using the groupings applying for the 2014
exercise) as:

• English Language and Literature
• Art and Design: History, Practice and Theory
• Music, Drama, Dance and Performing Arts
• Communication, Cultural and Media Studies, Library and Information Manage-

ment

http://results.ref.ac.uk/Results/ByUoa/29
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Within these disciplines it has become accepted practice that created artefacts can
be considered as “research outputs”, reflecting a divergence in policy in comparison
with other disciplines, where analytical published papers are the overwhelmingly
predominant form of output that is deemed to be acceptable as verifying interna-
tional excellence. It is then down to the judgement of the expert panel members
to decide the degree of international research content within these artefacts. This
assessment normally has to be supported by evidence which may typically take
the form of acceptance of an artwork for display in an internationally significant
gallery, or commissioning of an artwork by a major client for an internationally
recognised location. Similarly, creative works in the fields of the performing arts
and broadcast media may also be accepted as being of international significance if
they have been presented at an internationally recognised venue, event, or on an
internationally respected media channel.

5.11 Monitoring and Audit

Audit is a major exercise in the UK every 4–5 years and is therefore a substantial
incursion into the normal work of an institution. Consideration should be given
to the cost/benefit of a more real-time evaluation of research utilising data that
is already in the system (e.g. research grants awarded, PhD completions, papers
published). A lighter touch, continuous monitoring, operating in the background
should consume less resources, be more accurate at any point in time, and would
make it more difficult for institutions to ‘game-play’, where considerable amounts of
effort are put in to optimise a submission in order to obtain the best result possible –
given that the funding results will last for the next 5 years.

5.12 Cost-Benefit Analysis

Finally, the opportunity-cost in the evaluation can be substantial. The question has
been raised as to whether this is a wise use of resource that could otherwise have
been spent in supporting new research. It has been estimated that academic and pro-
fessional staff in institutions spent up to a year or more preparing their submissions.
Panel members spent a year in analysing the submissions and preparing the results
for publication. There are also the research opportunities lost by both of these parties
essentially taking 2 years out of continuous research. Although the wide-ranging
nature of the assessment provides testimony to its fairness and objectivity, if data is
already in the system which could be used to give the same results to within 0.1 %,
then questions can be asked about the overall cost-benefit balance of the process.
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5.13 Changing Patterns of Publication

A further factor to consider is that the patterns of publication are changing and the
implications of this need to be recognised. Many researchers are increasingly using
the Internet and web not only to initiate collaborations with other researchers, but
also to demonstrate and publish their work and generate impact. Many use blogs and
Twitter to circulate ideas and generate interest. The term altmetrics was introduced
to cover not just citation counts but also any form of reference or impact, such as
how many data and knowledge bases refer to it, article views, downloads, references
in blogs, social media, and news media [22]. Thus they can be applied not only to
papers and books, but also to new kinds of output more appropriate to the web
such as data sets, presentations, videos, source, repositories and web pages. With
the increasing emphasis on open access and the increasing demand of sponsors and
funding agencies to require researchers to provide the data underlying their research
work, researchers are now often required to publish their data sets in conjunction
with their paper.

Thus traditional printed and digital publications are being increasingly aug-
mented by -

• The sharing of “raw science” like datasets, code, and experimental designs.
• Semantic publishing or “nanopublication,” where the citeable unit is an argument or

passage rather than entire article.
• Widespread self -publishing via blogging, microblogging, and comments or annotations

on existing work [22].

5.14 Conclusions

The academic community in the UK recognises the importance of producing
internationally leading outputs [23]. This in turn reflects the situation in most higher
education institutions throughout the world. It is expected that research selectivity
will continue to increase, and the future of research in most institutions other than
those with the highest proportion of 4* and 3* research is unclear given that their QR
funding is likely to decrease over time. It is clear that tactical decisions will continue
to be made on whether to submit a selection of staff designed to maximise QR
funding or reputation (highest possible scores) unless the rules change to make this
impossible. However, it takes time and resource in order to make tactical decisions
and tends to favour the larger institutions with more options to consider. This cost
has to be added to the overall cost of the process.

Given that measures of impact may have been higher than expected overall, it
is possible that in future more formal methods may be devised to evaluate impact
more systematically on a rolling basis.
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The increasing diversity of research outputs, and ways of evaluating them,
provides an increasing opportunity for art and design to engage effectively in the
ongoing discussions to ensure fair and equitable assessment of research quality in
these areas, as well as their current and future resourcing.

The continued transition to the Internet and the availability of more real-time
methods of evaluation may result in a changing landscape. Increasing selectivity in
research and reductions in research funding imply that allocation of resource for
research needs to be supported by evidence and cost-justified, and may no longer be
allocated solely by periodic audit. It is possible therefore that real-time metrics may
be used increasingly to monitor and review research progress and research quality,
and also to provide navigation and management data for research development and
delivery – on an individual, departmental, institutional, and national basis.
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