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Figure 3: Examples of workshop materials: (a) image of model ward depicting a scenario of visiting time to a 
patient on the ward (grayscale in order to enable coloured annotation) (b) Example image based on 
quantitative data on sequences of hand touch in an isolation ward: the red line shows an individual who 
didn’t use the hand gel touching the end of the bed; the blue line shows the touch points of the nurse, 
highlighting where there has been a risk of transmission of pathogens to the IV drip 

Prototype evaluation process 

The outputs from event 1, the co-design workshop, will be analysed and used to generate a set of 
stage 1 visualisation prototypes (three prototypes for each of the three themes). The purpose of 
these visualisations will be to present a wide range of options as prompts for event 2, the 
evaluation workshop.  

In event 2, the evaluation workshop, the same numbers and mix of job roles will participate. Where 
possible the same participants will be recruited for events 1 and 2, however this may not be 
possible due to NHS staffing pressures. The primary purpose of this second event will be for the 
participants to evaluate the strengths, weaknesses and issues arising from each stage 1 prototype, 
and to rank and prioritise the different characteristics of the prototypes. However, as the 
visualisations of the data will be more developed for event 2, it is anticipated that the meaning and 
potential for use in training of the quantitative data will become clearer to participants. Therefore, 
it is expected that the specification of the final stage 2 prototypes will be a mixture of the most 
effective components of the stage 1 prototypes, with additional ideas generated from viewing the 
visualisations at event 2. An additional factor however in the decision on the final specification of 
the stage 2 prototypes will be that, as a knowledge exchange project, the visual prototypes will 
need to be developed to a level to be able to be integrated into the full tablet training application 
in the short term, limiting the possibility for large modifications within the scope of this project. 

In the final phase of the project, the stage 2 visualisation prototypes will be combined into a single 
training package, running on a tablet device. In an extended event 3, staff will be recruited, who 
were not involved in the previous stages, to use the training package on an individual basis at NHS 
Grampian and NHS Lanarkshire sites. An heuristic evaluation (Jones, 2013) of the visualisation 
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prototypes will be performed by each of the 60 participants and stored on the tablet through 
questionnaires before and after seeing the visualisations. The results from the evaluation will be 
collated and analysed to assess the effectiveness of the visual prototypes in communicating the 
training information identified as useful by participants through the co-design process. 

Discussion 

Conventional modes of data presentation normally found in, e.g., academic or professional 
journals and conference papers can present barriers to their uptake and application in practice.  
The mode of presentation of qualitative data on pathogen incidence discussed above is a case in 
point: quantitative data from studies on the microscopic pathogens responsible for HAIs are not 
commonly used in staff training information due to the difficulties in communicating the findings 
in a meaningful way. Similar issues regarding data presentation and contextualisation have been 
identified by members of the VisionOn team in previous research, such as for biomechanical data 
visualised for the purposes of therapeutic rehabilitation following stroke (Loudon, Taylor & 
Macdonald, 2014).  Here, acknowledging the manner in which data were presented, for end-users 
and the context in which they are to be used, i.e. in a dynamic rehabilitation setting, was key to 
their success. Using visuals, mock-ups and early prototypes as prompts for discussion, 
development, focus and refinement, rather than relying solely on verbal prompts, to assist 
participants in imagining and experiencing new scenarios and behaviours, is fundamental to the 
approach in this design-led process (Coughlan, Fulton Suri & Canales, 2007).  

Conclusion 

Key challenges for the co-design process are highlighted and addressed above with the aim of 
achieving effective input and output from the participants. Careful facilitation of workshops will be 
required using visuals, mock-ups and early prototypes as prompts to both open up and focus 
discussion e.g., through their use in ward-based scenarios derived from the data in relation to 
typical infection control scenarios.  The co-design and evaluation process, using the stages and 
tools described in the paper will inform the development of a new visual training tool which will 
communicate this important data on pathogens in a novel and accessible manner for use in staff 
training for the first time. 
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