Creativity and Technology-Enhanced Learning: 
re-imaging future pedagogies

Vic Lally1, Madeleine Sclater2
1University of Glasgow (SCOTLAND)
2Glasgow School of Art (SCOTLAND)
Abstract
There is little doubt that the nature of higher education, academic life, and work is changing, both for faculty and students.  It seems to us that this is a complex array of global phenomena, with many aspects. Giroux places pedagogy as a central element of these changes [1].  We think that these changes are also inextricably linked to Technology Enhanced Learning (TEL), both its pedagogies and its research, because many of them are animated and facilitated by the same forms of digitization that support TEL.  We think that there is a need both to theorise and organize in the face of these complex and emerging realities. One of the tasks with which we are challenged is to ‘reimagine’ the nature of our work, and with it the nature of TEL.  It is our hope that this paper may be a further contribution to that process. In earlier work [2] we commenced the task by looking explicitly at interdisciplinarity in relation to TEL.  For example, we reported on the central role of Art and Design Education in bringing creative practices into informal TEL learning communities, and talked with researchers who were members of an interdisciplinary TEL team in Scotland, UK [3].
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1 INTRODUCTION
In this paper, we look at the wider features of Interdisciplinarity because we are concerned about its academic ‘invisibility’ in TEL discourse. One of the challenges of reimagining our working and learning futures is to understand the conditions of our work as TEL researchers and educators. We think that interdisciplinarity is a key to developing this understanding, identifying some of the problems, and developing solutions.  It is this project with which we are currently engaged.  In a fascinating account of an experiment to bring together social and environmental scientists in an interdisciplinary collaboration, Evans and Randalls [4] recollected their experiences of the difficulties of definition, implementation and sustainability of their interdisciplinary working.  This was in part because of the ‘disciplinary hierarchy’, the feelings of ‘loss of analytical grip’ of some experts in the group, and the need to accept some loss of control in a more polyvocal research setting.  These are some of the issues we try to illuminate.

2 Interdisciplinarity, Theory, SPaces
Two persistent experiences in our work as researchers and TEL teachers (jointly and separately) and in our project of reimagining these activities have been of: (i) the power of interdisciplinarity as a rich source of ideas; and (ii) of the value of theory to our understanding of the complexity of TEL. Theory (particularly Cultural Historical Activity Theory - CHAT) has helped us to re-ground our thinking about TEL in terms of the primacy of human activity and interactions driven by human motivations and goals (see particularly Sclater and Lally, 2014 [5] for a detailed account). CHAT includes human emotions, developing projects, and the historical and cultural contexts of activity. In our 2018 paper [6], we have mainly focused on setting out a case for interdisciplinarity in TEL. This has been partly based on our personal experiences and reflections. We have sought to illustrate this with examples from our own work. We have also shared our interdisciplinary antecedents to give a picture of how we have woven together a variety of disciplinary elements of our work with interdisciplinary activities. For us, interdisciplinarity has become increasingly central to the intellectual endeavour of our TEL projects, to our way of working in TEL pedagogy and research and, increasingly, in reimagining new projects, such as the pedagogy of a socio-ecological sustainability network. To paraphrase, this is part of our response to the grand challenges of the TEL research community – to stay relevant, responsive, rigorous and ‘useful’, as well as critical and watchful. We have argued that the community must engage in ‘futures thinking’ (reimagination) to develop TEL in relation to a wider range of pressing concerns.

In Sclater Lally 2018 [6] we have attempted to show how our research, including recent research arising out of the Inter-Life project, has made pedagogical, methodological and theoretical contributions to the field of art and design education, for example, the continuing development of advanced research methodologies (e.g. avatar-automated mapping [tracking], discourse analysis techniques and critical event recall) involving the use of visual research methods (photovoice, photography, film making, rich pictures, storytelling, interactive story boarding) to investigate and sustain learning communities (formal and informal) in virtual environments. These developments have been essential to the design of virtual environments for actively engaging groups and communities in art- and design-based activities to support and enhance psychological wellbeing, social development and educational transitions. This work also led to researching and elucidating the ethical aspects of engaging individuals, groups and communities in creative exploration and expression using advanced technologies in virtual environments. In addition, it has led to investigating and developing innovative pedagogical approaches (e.g. through collaborative working and participatory research online) to social justice education through technology that draws on the field of art and design education as the principal vehicle for exploration. Theoretical innovation has been pursued using activity theory as a research lens for investigating the relationship between learning, creativity and collaboration in virtual environments with art and design education.
Our interdisciplinary approach has also impacted on education itself.  For example, the Inter-Life Project taught us a great deal about how to build and support co-designed learning spaces.  We used these to create learning communities with Young People in which they were supported to develop their own learning and research agendas.  These space and activities were highly informal - outside of the formal curriculum, and outside of institutional settings.  This work was supported with a blend of technologies that included twitter, mobile phones and interactive visualisation boards set within Interlife.  These developments arose from interdisciplinary collaborations between education, art and design and computer science. The result was an understanding of informal learning that has many implications for the re-imagination of forms of higher education and school education.  The application of CHAT to the understanding and analysis of these contexts revealed the motivational power of ‘runaway objects’, and the value of project oriented collaborative working in learning settings, with Young People.  One of the challenges in virtual learning spaces is to create a sense of presence and engagement among participants, and to maintain this during extended periods of learning activity.    One of the way in which we attempted to do this, working as educators, was to collaborate with computer scientists to integrate instant chat, and electronic voting systems (EVS) into the educational environment of Inter-Life.  Part of the nature of this kind of interdisciplinary collaboration between researchers is that it can create a high demand in terms of intellectual and practical resources.  Many supportive TEL innovations become obvious as an educational environment develops.  Unfortunately, that does not necessarily make them easy to implement. This was the case at several points during the Interlife Project.  Nevertheless, the idea of supporting group activity using EVS was further investigated and developed in other contexts [7].  The concept of creating and using virtual worlds to support informal learning was further developed from this work into an investigation of their potential in working in small to medium enterprises (SMEs), where the resources for staff development in any one situation may be minimal.  Again, this work has much potential for further development in SMEs [8].

The project of engaging with the reimagining of higher education - for ourselves and our students - is our main concern in Sclater and Lally 2018 [6], through the lens of TEL, and illuminated by interdisciplinary collaborations – especially art and design and education, but also, more briefly, computer science.  We used personal reflections to share our experiences of weaving our disciplinary backgrounds with our interdisciplinary projects, to illustrate the power of this approach in the process of developing new TEL research and new pedagogies.  We have also tried to provide a pragmatic and usable account of interdisciplinarity by drawing extensively on the work of Nissani [9].  This has been augmented with a summary account of our highly interdisciplinary Inter-Life project, to illustrate our interdisciplinary working.  Our own backgrounds in Art and Design, and Education have been formative in this work.  We also argue that the value of theory should not be overlooked.  TEL urgently needs more theoretical and sociological work, to help ground it more firmly in ways that will help teachers and students to reimagine and create their own educational futures more profoundly, clearly and justly.
3 CONCLUSIONS
The reimagined ‘value’ and significance of disciplinary areas can be expressed through interdisciplinary collaborations.  For example, one of the main challenges currently faced by Art and Design Education, as a discipline, has been the need to assert and develop its significant potential for creative contributions to a wide range of pedagogical and research activities across the Arts, Humanities, Social Sciences, as well as in STEM subjects. It is through the development of these interdisciplinary linkages that Art and Design Education will flourish and grow, bringing the novel work of these collaborations back to host institutions, for further engagement, critical evaluation, and the enrichment of curricula and research within the creative disciplines.  These interdisciplinary linkages and the collaborations that they support, have enabled the discipline to engage in key research and teaching domains that employ visual and creative practices. For example, interdisciplinary TEL work, grounded in the domain of Art and Design, has addressed multiple under-researched aspects, including informal learning, vocational education, social justice education and sustainability education [10] [11] [12] [13] [14].
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