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Abstract
The crucial linkages between an understanding of global environmental impact, personal and community consumption and production, and creativity, are most significantly developed and enhanced by education as an ongoing process in people’s lives.  Recent scientific evidence has clearly shown the need for urgent action on issues of socio-ecological sustainability and one that, I argue, requires new practices and methods to engage people on a deep level to develop their consciousness of sustainability issues.  This paper explores the pressing requirement to develop interdisciplinary pedagogical practices to address socio-ecological sustainability for multiple higher education disciplinary contexts. It draws on the creative disciplines to help catalyse the conceptualisation of renewed pedagogical practices.  While there is interdisciplinary expertise in Higher Education (HE), it is still on the fringes of mainstream HE, and bounded by discipline-based structures and practices. Pedagogies that explicitly link sustainability and interdisciplinarity are much less common [1]. This paper considers the use of creative practices to support dialogue around issues of sustainability, supported by technology enhanced learning. The role of social-emotional engagement and aesthetics is a key part of this process.  There is growing recognition that the artistic forms of knowing contribute to our understanding of the increasingly complex world we inhabit and that human emotions play a critical role in this process.  There is also recognition of the key contributions that the Arts can make to the research process [2] [3], in terms of methodological innovation, and in terms of providing a focus to support sustainability related explorations. The Arts and their methodologies can help us to understand, in a profound way, the world we live in and how we make meaning of it. 
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1 INTRODUCTION
These interdisciplinary challenges require disciplinary experts to move beyond their expertise, to create new thinking, practices and approaches, that cut across domains. Nissani [4] has argued that ‘Interdisciplinarity typically applies to four realms: knowledge, research, education, and theory’. Much pedagogical research involves the interlocking and overlapping, discontinuities and synthesis, of these four realms.  In part, it is the interdisciplinary crossing over between them that drives the creation of fresh vision and new opportunities – the fundamental prerequisites to the building of creative, flexible and adaptable learning systems and environments.  Interdisciplinarity, then, at its most basic, brings together the distinctive components of many disciplines.   Our recent research [5] [6] has highlighted the need for novel and creative ways to mediate interdisciplinary communications to support collaborative working.  We have also shown that creative practices can offer a powerful language for such collaborative communication mediated by technology [7] [8] [9] [10]. Sclater’s (2018) paper [11] has two important questions: How can Technology Enhanced Learning support creative interdisciplinary communication around a shared goal? What are the important characteristics of an Interdisciplinary Learning Space that supports these creative practices in a focused interdisciplinary investigation?

2 Research resources
As a practitioner and educator, I have a longstanding research interest in relation to art and the environment, and I consider that there is an urgent need for our educational systems at all levels - not least higher education -  to focus more of their attention on addressing the very challenging global environmental crisis with which we are confronted, and how these challenges might be addressed through our learning and teaching practices.  I also have a long-standing research interest in technology enhanced learning (TEL) - both as an educational practitioner and researcher in higher education.  More recently my research in virtual worlds (for example, [6] [7] [8] [9] [10] has been exploring how technology can enable educators to develop pedagogies of sustainability in the Art and Design education community. This work has included helping to sustain learning communities to engage in creative and open investigation around matters of concern (such as the environmental crisis), and in developing learning spaces to support these communities and their dialogue. As part of my aesthetic and conceptual journey, I have been personally influenced by the work of Richard Long, Joseph Beuys, Agnes Denes, Andy Goldsworthy, Ian Hamilton Finlay, and Katie Paterson. This is not a comprehensive list but these are the artists whose work has really resonated with me on a deep level over a long period, not least because I have personally visited some of their work.
I have used the ‘autobiographical research journey’ undertaken in response to several key creative stimuli (the ‘Dérive’). The theory of the Dérive was developed by Guy Debord [12], a French Situaltionalist philosopher who developed the technique to study architecture and the built environment.  It has been described as ‘a mode of experimental behaviour linked to the conditions of urban society: a technique of rapid passage through varied ambiances’.  A Dérive shares many characteristics of a ‘deliberative walk’ [13] and is quite different from the classic notion of a journey or a stroll. When undertaking a ‘Dérive’ a person takes a wander – this is sometimes referred to as a ‘drift’ - without any strongly planned expectations.  When operating in this mode, it is necessary for one to suspend one’s judgement and be open to what one may encounter in the environment. It also involves being open to how you choose to interact with your surroundings at any given moment.  It is a playful orientation, where you freely explore your surroundings without the need to follow any particular route - allowing yourself to be attracted by whatever you may encounter in your surroundings.

My Dérives were a series of exploratory walks - undertaken in a variety of informal learning settings between January and July 2017.  Adopting a narrative approach [14], I gathered reflections of my engagement, supported with photographic evidence.  I used this method to extract my felt experiences from the creative stimuli to which I was exposed. I was directly engaging through the world of experience rather than through my usual approach - the world of books and journal papers.   A series of ‘Dérives’ were undertaken to help me understand, in an embodied way, the importance of aesthetic experience.  The idea behind this was that it would help me to personally connect a series of ideas around learning and teaching practices and research methodologies. I planned that this would help to further develop my thinking about pedagogies of sustainability

I made Dérive journeys in 2017 to various art museums and sites in the UK and Europe that have enabled me to reflect upon the inter-relationship between sustainability, technology, aesthetic experience and Art and Design Education.  The purpose of these Dérives was to support my own aesthetic nourishment and sustenance for my active engagement in the development of pedagogies of socio-ecological sustainability within our discipline of Art and Design.

3 example of a Dérive: Influential Places - Kew Gardens

In late July 2017, I visited Kew Botanical Gardens to view ‘The Hive’, a fascinating 17-metre-tall metal structure resembling the shape of a bee-hive and set within an abundant wildflower meadow.  This multi-sensory installation, designed by the UK based artist Wolfgang Buttress, has been inspired by scientific research into the health of honeybees, and includes a glass viewing platform offering magnificent views of Kew Gardens.  It provides an immersive sound and visual experience to visitors.  The hive exhibits an intriguing steel structure composed of a multitude of hexagonals onto which LED lights are geometrically positioned to mimic a honeycomb structure.  The Hive offers two levels of viewing for the visitor:  ground level which permits the viewer to look up through a circular glass ceiling into the complexity of the steel bee hive structure above, and a hive level elevation, above the ground, in which the viewer is invited to enter the enveloping structure of the beehive and experience the myriad reflections in the glass floor.  Whether situated underneath the structure or above on the circular glass viewing platform, one cannot miss the pulsating LED lights synchronised with a symphony of of deep sounds - resembling a ‘hum’ - which rises and falls in accordance with the real-time activity of the real bees in the natural beehive located behind the scenes at Kew. The installation represents an interdisciplinary collaboration, between artists, musicians and scientists.

I was awe-struck by the highly immersive nature of the experience and the complexity of the structure.  Just like my immersion in the exercise of photographing the interior and exterior of the Sagrada Familia, the Hive was equally fascinating to photograph.  In both settings, I spent many hours engrossed in taking pictures and I was captivated by the way in which visitors of all ages were engaging with the structure and with each other.  These structures were immersive learning experiences - multi-sensory, interdisciplinary, interactive and provoking thoughts and feelings that helped to make real human meaning of the underlying sustainability issues.  My learning in these settings was informal and highly social; the Hive was making scientific ideas accessible to a very wide range of ‘participants’. The aesthetic experience created a conduit though which meaning could be made of complex issues.
4 CONCLUSIONS
My major concern in this paper has been to address the challenge of developing engaging pedagogies to support the project of addressing socio-ecological sustainability across disciplines in higher education.  I collected together three kinds of conceptual resources: theoretical influences that provide a range of lenses with which I can focus on my research concerns and pedagogical developments; methodological innovations, principally the use of the Dérive and a narrative approach; real-world aesthetic resources derived from gallery visits, an architectural exploration, and interactive, scientific visits to major botanical gardens in Europe. For me, these explorations have led to a fusion of ideas drawn from my own empirical research combined with personal experiences and observations in the real world.  One of the most significant outcomes from my Dérive experiences has been a reminder of the power of aesthetic and emotional responses as part of learning activities.  The blending of both digital and analogue conceptual resources has synergised by own thinking about pedagogies of sustainability, and increased my understanding of the Importance of engagement with real world, the role of emotion in learning, and the power of experiential learning.

In terms of promising pedagogical designs, this work has increased my sense of the importance of personal journeys. Personal and collective responses to artwork can act synergistically, as the presence of visitors between three years and 83 years of age so dramatically demonstrated at the Hive. Community learning and individual learning are inextricably linked in these informal settings, as evidenced by the Dérives presented in this paper.  My project strives to answer the question: How do we educate for sustainability? In this paper, I have provided evidence that Arts-based educational research methods, and major cultural resources provide very rich learning experiences that extend across disciplinary boundaries, and can be crafted into pedagogical practices that help orientate learners of all levels to issues of sustainability.
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