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One-sentence summary:

In this 4-year research project we have identified a critical skills gap in the Techno-mathematical Literacies required at work due to the ubiquity of IT. We have also developed learning opportunities (including software) for addressing this skills gap in several financial and manufacturing companies.

Abstract 

Societal changes have impacted on the nature of the mathematical skills required in modern workplaces. Employees at many levels in a company need to understand some elements of what is behind the interface of the IT systems, so they can communicate with others in different parts of the workplace, and with customers who are demanding more information and more transparency. Thus, new work practices increasingly involve quantitative or symbolic data processed by IT. Being able to reason with these symbolic data and models, and integrating this reasoning into decision-making and communication, is the core of what we mean by the term Techno-mathematical Literacies (TmL).
The goals of our research project were firstly to understand the TmL required by managers at different levels to operate effectively in workplaces – especially those in the process of change –  in at least three different industrial and commercial sectors; and secondly, to design iteratively, evaluate and disseminate - in collaboration with companies – learning opportunities to help experienced employees acquire appropriate TmL.
To these ends, we have carried out ethnographic and design-based research in several industrial sectors (automotive, pharmaceuticals, packaging, financial services). A central theoretical notion in both stages of the research was that of symbolic boundary objects, artefacts that exist in several communities of practice and satisfy the informational requirements of each. Effective learning of TmL followed from activities that made work-process models more visible and manipulable through interactive software tools; i.e. engaging with technology-enhanced boundary objects (TEBOs). However, this necessitated determined efforts in iterative co-design of TEBOs and authentic activities that used the complementary expertise of employers and educators. 
The learning opportunities have been received very positively. Employers have taken ownership of them and transformed them for their own ends. Employees appreciated understanding better what was “behind the screens”, that “numbers were not just magic” and they often felt more confident to answer customers’ queries. Some were able to solve problems they would not have felt able to tackle. Software can be downloaded from www.lkl.ac.uk/technomaths/tools.
