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Abstract 

A familiar research model is where theory and knowledge is established and then applied to produce physical and tangible outputs. Our research is based on the model of utilising physical objects to create new scenarios and through engagement provide new knowledge. (1)

Our user-centred practice-based research focuses on the development of educational, therapeutic and recreational products and systems for sensory impaired users. Products that have emerged from this research include the award winning vibro-acoustic tac-tile furniture system and ‘everysense’, a wireless customisable multi-sensory environment.

Case studies demonstrate how opportunities are revealed through discovery orientated prototyping. Many of the end users involved in this research were deaf/blind and so the designers were unable communicate and engage in the usual way (2 ). Prototypes through a series of iterations provided a means of communication and enabled user participation in the research. The research has led to further study on the use of 'haptics' in control systems.

‘Everysense’ a computer based system focuses on user control and interaction utilising a range of physical interfaces as well as gestural controls. This customisable system provides opportunity, through an exploratory environment, for further research into design methodologies and HCI solutions for the elderly and less able users.
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1. Introduction

HCI has progressed significantly from keyboard-screen and we are now witnessing an increasing trend for interpretations of ‘tactile’ interfaces. Simon Biggs (3) amongst others demonstrate works where the ‘control interface’ becomes ‘gestural’. As we witness the emergence of ubiquitous computing we also see the extension of the boundaries and what constitutes ‘computer’ and ‘interface’.  One of the challenges we face in the creation of new ‘tactile interfaces’ is the fact that our sense of touch is the least understood of all senses (4). Professor Paul Chamberlain in collaboration with Psychologists at University of Leeds is currently exploring how shape and texture can be utilised to discriminate between a range of medical connectors to avoid misconnection (5). While the focus of this research is to establish a viable solution to the growing problem of drug misadministration it is hoped the knowledge will inform how haptics can be utilised in ‘tactile’ control environments. 

HCI once the domain of psychology and technology is increasingly embracing a wider specialist interest such as designers, fine artists, and creative writers to explore new narratives and scenarios. This reflects increasing trend of multi-disciplinary research, which has also been fundamental in establishing the reputation of the Art & Design Research Centre at Sheffield Hallam University.

McCarthy and Wright (6) in their book, ‘Technology as experience’, present a ‘dialogical’ approach which associates experiences with personal, social and cultural sense making. They describe ‘pastiche scenarios’ where narratives are constructed in the hope they may lead to innovative product solutions. Gaver et al (7) present a more abstract experimental approach through their ‘cultural probes’ where a considered assembly of abstract objects have been prepared as kits (cultural probes) to provoke responses among selected participants. The responses have provided a catalyst and inspiration for the designers and have resulted in some interesting ‘products’ and scenarios for use. What is interesting from this work is that products designers have created, as a result of the cultural probes have not always been received by the ultimate users as had been anticipated.

Design is often seen as a resource to embellish products towards the end of the research and development process. Once the science has been established and the engineering proven, designers are brought in to add visual value to a product. A traditional view of the industrial design profession is that it tends to be preoccupied with visual appearance, at the expense of other factors. 
Here we briefly outline a multi sensory approach to design and the role of the designer and the ‘prototype’ in case studies conducted by the authors.

1.1 Case Studies 
The role of prototypes is an established method in communicating design ideas between designer and client. 

Prototypes generally try to simulate visual and/or functional aspects of a product. The use of prototypes in user centered research is less well documented and is generally implemented at the testing and evaluation stage. 

Our work supports the use of prototypes that have neither physical nor visual value but can be valuable in engaging users in creating new scenarios and opportunities for exploration. Alan Kay’s (8) conceptual personal computer ‘Dynabook’, as early as 1968 utilised the notion of the ‘low-fi’ prototype with his ‘cardboard computer’.

Simon Bowen has used low-fi prototypes with a range of ethnographic user focus groups as ‘way finders’ for further exploration in the role and management of digital photographs.

Professor Paul Chamberlain has been exploring opportunities for the development and use of products and environments for the sensory impaired for a number of years. Collaboration between designer and users is often verbal or through visual communication. Establishing a common language between ‘partners’ is essential for the understanding and communication of information.  A significant problem occurs when users are deaf/blind, not only is it difficult for designers to understand the needs of the user but face the challenge of understanding users response to any design concepts and ideas. His research agenda has been concerned with the design and development of sensory equipment for people with profound sensory disability and its therapeutic, educational and recreational benefits. An early development from this research was a versatile vibro-acoustic modular system that tries to convey the emotions of music and meaningful sounds to people who cannot hear in the usual way. The portable units can be used individually as stools or in combinations to create beds and floors. The product now named as the tac-tile sounds systemTM, (9) is a system which delivers sound to a series of resonating surfaces where they are converted into mechanical vibrations which can be felt by people who cannot here sounds in the usual way. The system can be used to assist users with impaired hearing become aware of some of the characteristics of speech, music, rhythm and domestic or other environmental sounds in order to help them explore and adjust to a world of complex meaningful sounds. The system allows the users to experience different frequencies, amplitudes, rhythms and intensities of sound and intersperse these with silence. 

The designers had to develop methods of communication that went beyond words. It was through quite literally ‘feelings and vibrations’ that prototypes provided that the research team gained the knowledge and understanding necessary to develop the product.

Knowledge from this study is informing the design of ‘everysense’ (10) a multi sensory environment, which provides control to the ‘user’ through a choice of customisable, interfaces. While commercial product solutions have emerged from the research, engagement with people with a range of physical and learning difficulties has provided knowledge and methodologies that may inform the design of products and environments for the elderly. 
These projects provide an example of how designers can provide the physical tools, which can present new scenarios in unfamiliar contexts from which we can explore opportunities. As Marshal McLuhan, who popularised the idea that technology has a profound effect on our lives in the 1960’ said, ‘I don’t know who discovered water but it wasn’t a fish’.(11)
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