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An Ironic Truth? Is Simulation a More Realistic Way to Study Real-World Engineering Design Teams? 
Helen Hughes, Mark Robinson, Richard Crowder and Yee Wai Sim

Short Description

Exploration of agent based modelling as a tool for studying engineering design teams. Benefits and risks of this approach are illustrated through an ongoing model.
Longer Description

Concurrent engineering systems require that designers interact both with each other and also with the broader design team system. It is generally accepted that engineering design outputs are therefore affected fundamentally by human behaviour. Consequently team research in this area is important, to enable exploration and understanding of these processes and systems. Nevertheless, such teams are notoriously difficult to access and study in the ‘real-world’. For example, it can be difficult to recruit sufficient participants to provide the large sample sizes required for acceptable statistical power, whilst restrictive ranges in the collected data, difficulties associated with controlling variables, and the impact of wider organisational factors (e.g. multi-team membership, and team member turnover), all pose methodological difficulties which traditional approaches to such research have struggled to address. In this paper we propose that agent based computer modelling (ABM) may offer a solution to some of these problems, and we illustrate this through a model of design teams, that we are currently developing in conjunction with two, multinational engineering organisations. Since ABMs are ‘task based’ and developed from the bottom-up, it is possible to examine how micro changes affect macro processes through ‘rules’ which are stipulated in accordance with literature and the collected data. The capacity to alter variables such as sample size and range of responses in silico, can provide opportunities for academics to test or refine existing theories. Moreover, for the organisations in which the teams are embedded, it can improve the quality of information upon which they make decisions, whilst significantly reducing the risks and costs associated with such organisational changes. The paper will conclude by discussing some of the practical challenges associated with developing such a model, and will suggest avenues for future research.
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