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Abstract

As a global community, we are currently facing problems of such magnitude and complexity that the answers are rarely found within the boundaries of any single discipline. It is inevitable, therefore, that if we are to address the major problems facing the world today, such as climate change, poverty, and the depletion of natural resources, specialists from different disciplines must be able to communicate effectively with one another and work together to find common ground. In practice, the current ‘subject specific’ model of higher education taught in universities in the United Kingdom and elsewhere is failing to prepare students to meet the challenges posed by a complex and unpredictable global economy. Indeed, the recent Cox Review of Creativity in Business: building on the UK’s strengths (2005) reiterated the need for higher education to prepare students to work with other disciplines and to appreciate the broader context in which their skills will be applied.

The aim of this paper is to report on a comparative study of QAA subject benchmark statements that has revealed important differences in how disciplines develop the skills needed to work effectively within an interdisciplinary team. At the same time, the paper will highlight common ground between disciplines that could provide an opportunity to develop a more integrated approach to creative problem solving at undergraduate level.
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Introduction
In the 1970s, Guy Michard observed that interdisciplinarity is “a mental outlook which combines curiosity with openmindedness and a sprit of adventure and discovery” (Michard, 1972, p.285). During the intervening years, it has become increasingly apparent that the answers to complex problems are rarely found within the boundaries of any single discipline, and although interdisciplinary design studios are becoming the structural norm (Triggs, 2002), the current model of higher education taught in universities in the United Kingdom and elsewhere is failing to prepare students to meet the challenges posed by new technologies and an unpredictable global economy (Swann, 2002).

Although there appears to be little agreement amongst academics, students, employers, politicians and the wider public as to what constitutes an appropriate undergraduate education, there is growing evidence to support view that students would benefit from more dialogue between disciplines, and Sir George Cox’s Review for HM Treasury - Creativity in Business: Building on the UK’s Strengths (2005) has reiterated the need for higher education to prepare students to work with other disciplines and to appreciate the broader context in which their skills will be applied.
The Smart Clothes and Wearable Technology Research Programme at Newport is currently looking at the role of wearable technology, in areas of the market such as sport and fitness, corporate wear and inclusive design. The disciplines contributing to research in this field include anthropology, art & design, biomedical science, business and management, chemistry, computing, engineering, health studies, sport and leisure and materials, but although the possibilities are endless, it is clear that real innovation will require more effective interdisciplinary collaboration.

Research
In an article entitled “Interdisciplinary teaching and learning in Area Studies”, John Canning (2004), argues that the QAA subject benchmark statements reveal important differences in disciplinary identity and practice since they are a product of the disciplinary community itself. He concludes that if interdisciplinary learning is to be effective, it should be strongly rooted in the contributing disciplines and we need a better understanding of the nature of the disciplines involved. Since the subject benchmark statements aim to define the nature and characteristics of the subject and set out the subject knowledge, understanding and skills expected of graduates, they provide a useful insight into the epistemological characteristics of each of the contributing partners.

The purpose of this comparative review of the QAA benchmark statements was to gain a better understanding of the disciplines involved in wearable technology and to compare the subject knowledge, understanding and skills developed within these disciplines with the skills developed through the study of disciplines with a strong track record of interdisciplinarity such as agriculture, architecture, area studies, dance and social work.

During the course of this study, the Higher Education (HE) Academy published Student employability profiles (2006). The profiles, based on the QAA benchmark statements, identify both the skills that will be developed through the study of a particular discipline and the employability skills, competencies and attributes which employers value when recruiting. Having completed the comparative review of the QAA benchmark statements, I then compared the student employability profiles for each of the disciplines.

As part of the investigation, a brief survey of the websites of associated bodies (research councils, professional bodies, sector skills councils) was undertaken to ascertain whether there were any inconsistencies between the skills and attributes identified by the QAA benchmark statements and those highlighted by the associated bodies.
Findings
The study revealed significant differences in how disciplines develop the skills needed to work effectively within an interdisciplinary team (Appendix 1). At the same time, the study highlighted common ground between disciplines that could provide an opportunity to develop a more integrated approach to creative problem solving at undergraduate level.

Analysis of the QAA benchmark statements has revealed that neither Biomedical Science, Chemistry, Computing, Economics nor Materials makes any reference to interdisciplinarity within the section relating to subject skills, knowledge and understanding. This is particularly surprising when you consider that Research Councils UK website promotes the view that multidisciplinary research is needed to solve many, if not all, of the next decade’s major research challenges and funding is currently available to support new collaborations between Engineers and Physical Scientists with Life Scientists, with the aim of fostering long-term interaction. The Student employability profiles (2006) also contradict a number of the QAA benchmark statements, for example, they refer to the “complex multidisciplinary nature of Biomedical Science” (p.47), and the need for students studying Economics to engage with “subjects such as psychology, politics, sociology, anthropology, geography, history and law” (p.72).

There are, however, examples of learning outcomes that could be interpreted as interdisciplinary within the benchmark statements of the disciplines currently collaborating in design and development of wearable technology:

· Engage with cultures, populations and groups different from one’s own, without foregoing a sense of personal judgement (Anthropology)

· Anticipate and accommodate change, and work within contexts of ambiguity, uncertainty, and unfamiliarity (Art & Design)

· Demonstrate an enquiring mind, eager for new knowledge and understanding (Engineering)

Amongst the disciplines with a strong track record of interdisciplinarity there are examples of learning outcomes limited to one specific aspect of interdisciplinarity:

· Display skills in evaluating and interpreting, in a balanced manner, new information provided by others from a range of fields of study (Agriculture, Forestry, Agricultural Sciences, Food Sciences and Consumer Sciences)

· Demonstrate awareness of inter-disciplinary approaches to study, and the capacity to engage with different theories or paradigms of knowledge (Dance, Drama and Performance)

There are also examples of broader interdisciplinary outcomes:

· Recognise the multifaceted nature of the field and its complex relationship to other disciplines and interdisciplinary formations (Area Studies)

· Recognise the factors and processes that facilitate effective inter-disciplinary, inter-professional and inter-agency collaboration and partnership (Social Policy and Administration and Social Work)

Further analysis of the QAA benchmark statements indicates that group work, communication skills, problem solving and social and ethical awareness are areas of common ground that could provide opportunities to better prepare students to work with other disciplines. The outcomes relating to these areas were then reviewed to identify examples of best practice. Once again, the disciplines currently involved in the design and development of wearable technology provide very limited outcomes in these areas:

· Work in a team (Materials)

· Demonstrate communication skills (Biomedical Science)

· Recognise and analyse novel problems and plan strategies for their solution (Chemistry)

· Recognise the professional, moral and ethical issues involved in the exploitation of computer technology (Computing)

In contrast, subject communities with a strong track record of interdisciplinarity encourage students to develop the skills, knowledge and understanding required to collaborate effectively with other disciplines:

· Demonstrate interpersonal and teamwork skills that allow them to collaborate with others in research and problem solving (Social Policy and Administration and Social Work)

· Communicate ideas with clarity, coherence and persuasiveness (Area Studies)

· Tackle problems by collecting, analysing and evaluating appropriate qualitative and quantitative information and by using it creatively and imaginatively to solve problems (Agriculture, Forestry, Agricultural Sciences, Food Sciences and Consumer Sciences)

· Respond to a broad constituency of interests and to the social and ethical concerns of the subject (Architecture, Architectural Technology and Architectural Landscape)

Conclusion
This study has demonstrated that it is a useful exercise to look beyond the QAA benchmark statement of our own discipline and the findings raise a number of key questions that need further exploration:

· To what extent are the interdisciplinary skills and attributes described in the subject benchmark statements a true reflection of what happens in practice?

· Is the notion of interdisciplinarity so firmly embedded within certain disciplines that it is not referred to explicitly within the subject benchmark statements?

· Why do some subject communities appear to take such a narrow view of their discipline?

· How can we facilitate interdisciplinarity within institutions structured around traditional academic disciplines?

These questions will form the basis of future research, however, if we are to design undergraduate programmes fit for the 21st century, perhaps one of the most important questions we should be asking is whether the QAA benchmarking groups ought to include specialists from different disciplines who can advise on the development of the interdisciplinary skills and attributes that graduates will need to thrive in a complex and unpredictable global economy?

(See also Appendix)
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