BMDS7000 The Digital Professional for Health and Care
Selected Domain 
Digital Simulation Education to Improve Patient Care
Simulation Education

Simulation education is a method of training which is frequently used within medical education to allow students to practice scenarios, clinical skills and event discussion in a facilitated manner by educators. Simulation provides an artificial representation of a clinical process or real-world event. Simulation is not only used in healthcare; other industries such as aviation have been leading the way (Al-Elq, 2010). Simulation can benefit all staff disciplines and all levels of competence when designed accordingly; it may use manikins, actors, or other tools to promote a reality that allows the participant to practice in a safe environment. 

A simulated scenario allows ‘hands on’ practice, skill acquisition and immediate feedback; some scenarios occur very rarely however the consequences to the patient could be significant. Practicing how to deal with a high stakes critical incident improves confidence, ability and knowledge which in turn improves patient safety. (Anderson et al, 2006).

Simulation education is critical for the training of high performing teams within many medical specialties and is associated with improved patient outcomes, service delivery and quality improvement. There is growing evidence of the value of simulation within medical education with research that supports the benefit for clinical examination competency assessment (Fraser et al, 2001) performance improvement and critical incident management (Morey, J et al, 2002) and non-technical skill practice such as breaking bad news scenarios (Park et al, 2010). 

This project will focus on a specific specialist area; simulation education for the cardiothoracic surgical team where the modality is digital technology. 

Cardiac Surgery Simulation Education

Cardiac surgery relies on a specialist team consisting of surgeons, anaesthetists, perfusionists, scrub nurses, operating department practitioners and scrub nurses all working collaboratively with a common goal to provide optimal patient care. These individual specialties are taught both separately and whilst working clinically as a multidisciplinary team. Supplementary simulation of specific clinical tasks and critical incidents such as dealing with an air embolism has demonstrated a performance benefit and ultimately can help to produce a safer team. (Feins RH et al, 2017)

Simulation that is specific to cardiac surgery and cardiac critical care teams is particularly specialised examples include; cardiac advanced life support (CALS), cardiac surgery human factors training and extracorporeal membrane oxygenation (ECMO) courses. These training courses are expensive both financially (simulator equipment, simulation suite/ experts and lecturers) and clinically - requiring a large faculty and also the release of staff from clinical duties to attend.
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Figure 1: Cardiac Surgery manikin with Orpheus beating heart plastic model. Hired from University Hospital Bristol to facilitate training in Cardiff and Vale.
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Figure 2 : Cardiac surgery team training, Cardiff University simulation suite, 2016.

Providing a simulation study day for the whole team relies on adequate staffing to provide faculty and representation and from each specialty to participate, a simulation suite, a specific cardiac surgery manikin and simulator device and a team to facilitate. On average the cost is £4000 for a 1 day course. The demands on both time and cost to deliver high fidelity education means that these opportunities are rare which is both an organisational and national problem.

Why Digital Simulation?
Cardiac surgery training can be conducted in many ways, predominantly clinical practice with supervision but also varying simulation approaches. This may include courses which utilise cadavers for surgical simulations, others that require mannequins and simulator devices (Gueu et al, 2019). Simulation for cardiac surgery teams is particularly specialised and expensive. Digital simulation is a new method which offers an alternative; The project will introduce a new package of digital simulation that can be accessed remotely. Addressing this organisational (and national) problem will improve education and patient care but additionally improve the learning culture and play a part in the recruitment and retention of staff.
Simulation education is critical for the training of high performing teams within many medical specialties and is associated with improved patient outcomes, service delivery and quality improvement. Simulation training within cardiac surgery is limited however the Covid19 pandemic further exacerbated the problem;
· travel and delivering training to teams in person was no longer possible
· a reduction in routine operations creates less training with supervision 
· very sick patients who are refractory to ventilation require extracorporeal membrane oxygenation (ECMO) treatment
· an ability to train without exposure to an infectious disease is vital

The demand in requirement for ECMO surged necessitating staff from neighbouring hospitals to aid and those working in ECMO centers to be stretched. 

Given the challenges above we propose designing and implementing digital simulation to provide vital simulation in a way that is physically but also financially accessible for all. Initially this training will be utilised by the clinical teams within Cardiff and Vale UHB however this concept has the potential to be utilised within all medical specialties and the specific cardiac modules could be disseminated to all cardiac surgery units in the UK via the SCTS and further providing education and training to resource limited countries.
Wolff et al, 2020 discuss the necessity to provide ECMO device training during the pandemic in Germany; using virtual reality training to increase trained staff availability. 

There could be self directed asynchronous modules and also the option to have a virtual class of students and facilitators working together from across the globe. This rapid advancement in collaboration and availability has been demonstrated to work throughout the pandemic with courses and debriefing being delivered online (Cheng 2020).

Initial PubMed searches demonstrated the challenge of searching for very specific content. An initial search using “digital simulation” AND “cardiac surgery” resulted in 89 matches. Initial identification was done followed by screening, eligibility criteria and inclusion of full text articles which included online or digital simulation specific to cardiac surgery however this provided so few publications. 
There were some articles of relevance including new educational strategies for paediatric surgery due to the Covid19 pandemic, the use of simulation to prepare for future space missions and online training modules for thoracic training however many were associated with fluid dynamics simulation or the printing of plastic models for simulation. From this initial search three could be used in part however none were of direct relevance. It was necessary to open up the literature search to include other disciplines to gain further relevant insight, further searches included “digital OR online simulation” AND “surgery” or “ECMO”.
The lack of published data on this specific subject shows that this project would be innovative and progressive however it could also be that it is too big a task to accomplish and this must be evaluated when looking into the risk of the project. In addition to the published literature search it was crucial to actively search for conference presentations and innovative courses relevant to the subject. This in turn leads to links to some articles and products which are therefore included as snowball resources not initially sources via initial publication search.
Recent publications by Aubert et al, 2021, discuss the culture change of education within surgery. The future of training includes online simulation training, the use of social media and online conferences. The expansion of education availability will allow an equity of learning that may have beforehand excluded those unable to afford or facilitate travel. Canty et al, 2019 evaluate a hands on training course with an online version combined with a simulator; the subject was using an cardiac ultrasound for emergency department medics however the conclusion stated that both groups had similar learning outcomes which were measured by MCQs and therefore they would recommend online simulation and assessment in the future.
Wolff et al, 2020 discuss virtual reality simulators as an adaptation to complement existing training strategies. Developing high level competencies can be particularly challenging in centres with a low volume of cases and therefore both traditional and virtual simulation may assist. Virtual reality training, once created is largely independent of resources and location and enables the integration of theory and practice and depending on the design could allow unlimited opportunities to practice and learn. This innovative technology was still in the prototype development phase when published. (Wolff, 2020) -The company could be contacted directly for discussion and advice.
Several empirical and conceptual reviews have found that simulations, notably computer- and web-based simulations, are an effective instructional method that possesses both internal and external validity (Bedwell & Salas, 2010). Simulation-based training has been shown to result in higher levels of self-efficacy, procedural knowledge and retention of training objectives when compared to instructional methods (Sitzmann, 2011). The pedagogical approach follows Bandura’s (1977) social learning theory, which includes (1) gaining student attention and interest, (2) learning retention, (3) practice, and (4) feedback on performance.
Examples of digital collaborations specific to this training method and audience.
· Serious Game Based Perfusion Training. (EBCP conference presentation 2016, collaboration between Hospital Clinic Barcelona and Bioengineering course University of Barcelona)
· Medtronic, Flow Physiology 1 day virtual simulation course
· Biomed Simulation Inc- developmental stage of product.
As part of the project planning these authors and companies will be contacted with a view to gaining knowledge and potentially involvement. 
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Figure 3: Biomedsimulation -digital representation of a patient on ECMO in the ITU. Each part can be interacted with via 3D headset. 
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Figure 4: ECMO console simulation. Virtual reality device training for extracorporeal membrane oxygenation (Wolff et al, 2020).
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Figure 5: A standard ECMO simulation study day at Cardiff and Vale; 7 faculty required to facilitate scenario. 
It is evident that this isn’t a new idea (digital simulation for cardiac surgery training) however it isn’t currently being utilised routinely. We explore examples of published concepts and products and look into what could be the pitfalls and why the resources aren't utilised. 

A publication by Friedl et al, 2000 articulates the use of teleteaching in cardiac surgery; an online learning package which is designed for different clinicians, includes mixed skill levels and even an additional module for patient use. This CardioOP includes procedural videos, lectures and problem based learning modules. The publication sounds very promising however further investigation doesn’t present an actual product and the only reference is the published article. Contacting these authors may alert the project to pitfalls or problems encountered.

Debriefing following simulation education enables focused discussions between the educator and the learner promoting improved knowledge and performance. It will be necessary to ensure this level of debrief is available virtually to match standards of in person debrief however in reality they will be different and may include an algorithm generated feedback suggestion as opposed to a debrief which usually promotes learner reflection. Awareness of the disadvantages to this project are necessary and will promote alternative ways to engage and develop. Virtual debriefing as a team is possible and has been utilised within clinical teams during the pandemic. (Cheng et al, 2020). Simulation which is supported by a structured debrief should encourage learning, system improvement and patient safety whilst supporting the team members psychological safety. (Diaz-Nevarro et al, 2021).

Aims & Objectives  
The overall aim is to increase patient safety during cardiac surgery. This project will focus on providing further education, specifically simulation, to the team via digital technology. 

Simulation education is associated with improved patient outcomes, service delivery and quality improvement. The presumed benefit of providing simulation education via a digital platform is increased accessibility, inclusivity, long term cost reduction and collaboration between the team and digital professionals. This innovative project embraces digital advances in both healthcare and education. The end user (clinical staff) will be able to complete digital scenarios and competencies which can be measured and account for academic points.

Hollnagel and colleagues published a white paper; From Safety-I to Safety-II in 2015 where the focus was on the continued progression on safety in healthcare. These Safety-II principles will be a strong focus within the project as ultimately the end goal is improved education which results in safer healthcare teams and therefore patient care. Safety-II promotes the things that go well and a culture of continuous improvement. This concept will also engage organisational stakeholders.

Partners must adopt the benefits framework, woven into strategic plans and appropriate 
collaborative buy in. This is a multidisciplinary project which has the potential to make positive change and should attract educators and leaders in the field. 
Collaboration and the engagement of business change methods will be crucial from the start. Wider representation including ergonomics, education and online platform companies will support the project. 

Clinical staffing pressure is a high priority which virtual simulation may support. If the clinical demands change they can pause and continue at an appropriate time. Travel to national or international courses doesn’t always align with business objectives, consequently creating a package that enables in house training is more appealing to stakeholders.

The project supports clinical staff, academics and existing providers of virtual reality products to collaborate promoting both educational and faculty development using digital technology. The Topol review, 2019 suggested that this engagement with digital advances supports the aims of the technology and workforce implementation long term plans ensuring a sustainable NHS.

This Intervention also includes co design of the learning programme, engagement of faculty and secondary measurable outcomes may include less cancellations of operations due to adequate staffing, evidence of retention of staff and staff satisfaction and perception of value. 
Debriefs at each stage will be key to get feedback and pin point key actions to take forward. The TALK framework is a debriefing tool which will be utilised by the project; this collaboration and use of TALK is a measurable outcome which can be documented but also fits in with wider organisational goals as Cardiff and Vale UHB have recently published a new document ‘Quality, Safety and Experience Framework 2021-2026 in conjunction with the Welsh government ‘Patient Safety and Quality’ initiative which includes the use of TALK debrief in clinical areas. (Diaz- Nevarro et al, 2021).

Building collective accountability and reward will be paramount for both clinical staff and digital educators. Engagement of wider professional societies, clinical developers, end users and patient representatives will be key. Transformational leadership will need to have representation in each silo ensuring role clarity, clear expectations, capacity to carry out the tasks including time and resources. 
National strategies are being developed by both Health Education England (HEE) and Health Education and Improvement Wales (HEIW) to develop simulation education ensuring equity of access and a patient focus, this will be aligned with the Technology Enhanced learning (TEL) strategy in England and in Wales there is an ongoing collaboration between informatics and the HEIW Simulation. Engaging with these key stakeholders from the beginning will be vital.

A challenge with this project is that this will be achieved alongside clinicians' routine work. It will be crucial to engage Kotter’s change principles to promote a team that wants to deliver this project and engage with industry to combine the clinical knowledge with the digital technology to achieve the goal. 
Kotter’s model will be paramount when creating the working group, promoting a sense of urgency; we can be the first to do this, and ensuring barriers are removed.
Leadership, from all levels, is necessary. In addition to the managerial process the team will need to be inspired and celebrated. (Kotter, 1995) The project may attract individuals who’d like to get involved; this may uncover leaders at all levels of the organisation and it’s critical to maintain this engagement and share out tasks. 

Quality markers including performance indicators will be measured both before and after implementation. Multi-professional focus groups will discuss perceived usefulness throughout the project in addition to the impact on staff wellbeing. Staff surveys with direct questioning will be evaluated alongside measurable outcomes such as percentage of staff sickness.

Methodology 
This innovative project requires proactive engagement with those that have done similar (this can be outside of healthcare if applicable) increased collaboration and specific technology which supports this method of simulation. New ways of working; across levels and normal boundaries will support transformation faculty development. The team need to be able to learn and support each other, workshops which encourage the transformational learning theory will promote critical discourse and reflection (Ong et al, 2021). 
Clinical staff will benefit from a structured process with planning templates and training available. As such PRINCE2 will be the chosen method for this project; the short training course will introduce the team to the methodology at the start whilst additionally providing them with a recognised qualification which acts to incentivise attendance. 

PRINCE2 supports clear objectives, realistic finance and resource planning, progress monitoring at set points and a familiar checklist approach. Further training in affordable books and online videos are available without huge expense. 
Initial planning will allocate roles and responsibilities, split the project into the initiation and control phases and structure the timeframe. The cardiac surgery team are familiar with the benefit of clinical debriefing to promote reflective practice; its use has been highlighted during the pandemic (Stafford et al, 2021). 

Wider stakeholders need to be engaged from the start; these include professional societies (Society for Cardiothoracic Surgery, Society of Clinical Perfusion, Royal Society of Surgeon), the multi professional team, patient representatives and crucially end users (clinicians).

The cardiac surgery team are familiar with the routine use of checklists for efficiency and patient safety; the morning brief has a format, the World Health Organisation (WHO) pre surgery checklist is mandatory and the Perfusionists carry out two person checklists prior to the initiation of cardiopulmonary bypass to ensure the equipment and patient are ready for surgery. The PRINCE product checklist will be used as a performance monitoring tool to confirm or highlight progress which ensures everyone is aware of timeframes/ setbacks and areas which require attention. (Graham, 2007)
The potential for scope creep is significant as those working on the project will want additional topics/sim etc however it’s vital that initial objectives are maintained with a view to adding further content in the future once part one has been evaluated and produced 

Embedding project assurance will support the project manager; encouraging audit checks throughout. This additional project security will reassure stakeholders within the health board. A project representative would be in each department/workstream to avoid working in silos. 

PRINCE2 methodology incorporates risk assessment to ensure the project is worthwhile, on track and not simply an idealist plan which isn’t achievable. Initial risk assessment will take into account the challenges of performance variability despite educational standards (for example minimum educational level for role). An adaptive capacity should be built into the project management as unexpected occurrences may appear during the process. The plan will be to facilitate the project at a steady rate however the initial and continuous risk analysis will consider potential setbacks for example the changing of NHS priorities during the constant flux of a pandemic and recovery period with high waiting lists for cardiac surgery. Starting the project at a time with particular workload challenges could be seen as a negative however it’s important that education doesn’t stagnate and staff development and retention of valued staff is critical for both this surge in demand and future planning. 

Limitations to the project must be considered; the academic content and simulation scenarios will be written by clinical staff. This will ensure accurate and relevant content however all of these individuals have clinical and other academic commitments. It will be crucial to ask the amount of time each person can commit and also to offer a reward for this; reward may include co-author of future publications, recognition and self-progression.
	
The digital simulation course, once complete will provide a recognised accredited record of training suitable for professional development however a secondary benefit is that the team involved in the initiation and development have the fundamental desire to contribute to the larger cause. It’s important to reward this effort potentially with further opportunities, links to authors experienced in publishing on this subject etc. This is not a mandatory job role; it’s a meaningful opportunity to make a difference, to create change - only engage with those that want to be there and have the energy to commit without reward. Kotter and Cohen, 2002 discuss that change is dependent on the heart and feelings of those involved.		

McKinsey & Co Influence Model shows that this project fits in with elements required to support individuals to change. The simulation itself develops talent and skills with specific competencies learnt, the content will be designed by senior clinicians therefore role modelling the change in actions both within the training but also the surgical environment but crucially end users need to want to take part and understand why they are being asked to do so for this project to work. These elements are required to support a change in behaviors. 

A drawback of this method of engagement is that it could be asking too much of a team that already work above and beyond with long hours and on-call commitments. Motivation should not be taken advantage of and the project manager may need to check in individually to ensure this project isn’t demanding too much. Organisational change doesn’t always flow smoothly in a straight line as intended, drawbacks of human reluctance to both change and additional workload are very real things which could cause setbacks and should be accounted for in the planning stage 	
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Figure 6: Representation of the individual and collective benefits of the project. 

The end users of the product; clinical staff will be engaged from the start. End users will enable a focused vision of how the product should be once complete allowing critical insights to be addressed at the start and avoiding a product design which isn’t fit for purpose. The product will be in response to the needs and ideas of the clinical team in addition to the wider stakeholders. (Graham, 2007). Involving end users at initiation encourages buy-in which will be vital during the final stages of the project and also required for evaluation of the product. This patient safety initiative requires the team to want to do it otherwise it won’t be utilised or achieve the goals. 

The stakeholder list will begin at the initiation of the project however it may continue to grow due to acknowledgement of further potential stakeholders. The initial list will be shared and the group will all be asked if they can think of any additional people or resources that should be included. The register will be reviewed at several intervals as it’s likely that the individuals and priorities may change during project development. 

Consultations with stakeholders and end users will take place pre, during and post implementation. A huge amount of stakeholder consultation takes into account principles from the theory of change. Whilst this theory doesn’t solve the problem it may highlight requirements which will aid the long-term goal. (Blamey, 2007). Initial commitment to change is necessary; this buy-in allows the transformational change to occur. Most transformation failures are due to resistance within the organisation which could be financial or obstacles with staffing. 

These relationships are vital for this project but will certainly have a wider use with many future projects. Evolution of this product is to be expected however a tight project focus will ensure the scope doesn’t creep during this task however the relationships and learning will be beneficial for many health and care improvements.

Measures  
This product will be evaluated by the project management team but also the end users. 
Once the product has been made it should be evaluated via peer review separately to the evaluation of the end user. Both internal and external validity is required; to ensure this structure and package work at all levels. 

Initial evaluation would occur 3-6 months after implementation, further evaluation should be completed yearly to confirm if the strategy needs adjusting. Evaluation should be an iterative process with developments added and changes and adaptations made. 

Kirkpatrick’s model has been designed to objectively evaluate the effectiveness of training. The four stage model is utilised when evaluating training resources and educational programmes including simulation research (Kurt, 2016).

Level 1 and 2 evaluation focuses on reaction and learning; did the students enjoy the course? How realistic and useful was it perceived? Do they feel that it was worthwhile? This level of evaluation can be done immediately using a simple evaluation form with targeted questions. 

Further levels of evaluation (3 & 4) are optimal. Level 3 focuses on behaviors and if clinical behavior and skill are improved in healthcare environments as a result of the simulation training.  This change in ‘work done’ can be a challenge to measure however it is possible. During the planning stage a control group could be identified, or timings of procedural skills could be measured and then subsequently compared following the implementation of the training package. Examples of relevant procedural skill may include; time taken to open a chest during a tamponade, or the time taken to convert a patient on cardiopulmonary bypass (CPB) to extracorporeal (ECMO) device support.  
Realistic evaluation opens up discussion of ‘why’ and ‘if’ something is happening. Will this digital simulation package change human behavior and thinking? Measuring real time procedures is ideal however a controlled way to compare could be to do a practical hands on simulation prior to the digital intervention and then repeat the scenario for comparison however there could be a bias. Large scale evaluation of participants may be needed to reduce this. Semi structured interviews may add more clarity to the evaluation. 

Evaluating patient data for improved outcomes may be useful however positive results could be missed when looking solely at outcomes. Evaluation that reaches level 3 and 4 will require significantly more time and financial resources however if planned for may ultimately result in evaluation data which shows a direct impact on patients. Level 4 evaluation may look into mortality and complication rate however there are hazards when evaluating this way. (Kurt, 2016)

A digital simulation article that reaches stage 3 & 4 of Kirkpatrick’s evaluation is a multicentre study by Desender et al, 2017 where patient specific rehearsal was undertaken prior to endovascular aneurysm repair (EVAR). The evaluation questionnaire looked at realism, human factors and technical aspects but crucially clinical outcomes were compared between randomised groups. 

Clear planning and outline of evaluation methods should be factored in during the planning stages. It is possible to carry out a randomised control group with this tool however this wouldn’t be the initial plan as all staff members would be keen to participate and we wouldn’t want to exclude education for a trial. Future research may include this and could compare outcomes from different centres.
It is critical to recognise that looking at the project from a realist evaluation theory angle may factor in further considerations as to why a project may or may not be as successful as hoped. Human nature and reluctance to change could play an important part with this project. Providing an educational tool does not mean that it has been utilised. Faculty may start the planning stage full of drive but change fatigue can occur; a motivational leader may reduce this however levels of engagement require context. The project could stop at the planning stage if there isn’t enough engagement from the clinicians to facilitate the project. What could block the intended benefits? The progress of a project can be altered in many ways. This project is particularly reliant on clinicians desire for self development and professionalism however this can be heavily reduced by outside factors such as increased clinical demands and lack of support at an organisational level. 
There will be assumptions made at the planning phase which will need to be checked throughout to ensure the team performance and congruity aren't deviating. An assumption could include that the workforce want to engage and challenge the current level of knowledge. Current supervisors may be defensive of the status quo however it’s important to evaluate the psychological and motivational responses leading to behaviour change both in the planning and evaluation stages of the project. (Blamey et al, 2007)
The challenge to measure outcomes focused on human behaviour shouldn’t be underestimated. Performance variability as discussed by Hollnagel and Safety II concepts means that it’s not possible to always show a linear progression particularly when this isn’t new learning but continued education of skilled and qualified staff and therefore other consequences are important. An excellent project with achievable goals must consider outside challenges which could de rail any project such as inefficient teams, demoralisation of staff and a poor culture of not prioritising education.  
Healthcare is at the start of diverse technological change and development however performance and financial demands are high. It’s important not to offer confirmed reassurances from the digital learning package in terms of certain outcomes as unfortunately it’s not possible to ascertain predictable outcomes as individuals differ and education may not always lead to desired behaviours. 

The project will rely on the adaptability of the workforce; all team members will adjust to this additional workload as they are led by the common goal and project lead. Hollnagel et al, 2015 discuss the limited ability to anticipate the consequences of change implementation. The intentions of this project will be positive and therefore we must consider that there could also be disadvantages such as companies may withdraw educational funding for conferences and external courses, trusts may limit study time and suggest staff do virtual simulation in their own time and staff may feel reluctant due to overload of work online.  

In addition to the final evaluation of the product it will be beneficial to include formative evaluation within the planning and development stages. Formative evaluation may mitigate risks of new projects and also shape the development whilst including concurrent decision making which could also speed up positive alterations (Sujan et al, 2020.)
Topol, 2019 discussed how the ‘test and improve’ approach to implementation supports organisational change through prototyping and iterative learning allows timely trials and testing of innovation ideas and projects which may create new pathways using real-time feedback.

Improvements 
Working groups which bring together clinicians and digital educators are vital for this project but also will certainly have a wider use with many future projects for all areas of healthcare. Evolution of this product is to be expected however a tight project focus will ensure the scope doesn’t creep during this task however the relationships and learning will be beneficial for many health and care improvements in the future.
 
Online simulation and education can have further uses, for example during the Covid19 pandemic relatives were unable to visit patients being treated in ITU or Cardiac ITU. 
The European Society for Intensive Care Medicine (ESICM) provided online resources with introductions to the staff, a 3D virtual tour of the bedspace and an introduction to all of the devices using including an ECMO machine (www.esicm.org). This provides a standardised and time efficient resource for relatives which informs them but also relieves this pressure of busy clinical staff.
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Figure 7 taken from Virtual ICU education; 3D Tour of an ICU. Equipment used by the ICU staff. European Society of Intensive Care Medicine (ESICM)
A digital simulation platform that supports the sharing of knowledge allowing Welsh citizens to be informed about their health fits in with the values of ‘The Future Generations ACT 2015’ additionally within the act utilising digital simulation as oppose to international travel for simulation courses which is the current standards (Hamburg etc) provides a globally responsible method which promotes Wales as a centre of excellence. 

Digital simulation can be implemented into many specialist areas and has a huge potential to engage, educate and promote learning whilst harnessing innovation and technology. This project incorporates safety II principles; recognising performance variability and how training can affect success. Empowering staff at all levels to have an influence on the project and future training and patient care allows organisations to engage teams to provide collaborative change. These adaptive changes could result in continuous improvement action in addition to this digital training package and the culture to promote change and education will develop. (Hollnagel et al, 2015)

The continuous reflection and discussion of the work as imagined (WAI) and work as done (WAD) will allow discussions that recognise the gap between these. A plan, do, study, act cycle will promote options and teams can decide what to adopt, adapt or abandon if necessary. Progression will be continuous. 
An unintended consequence could include opportunity for funding and future development by aligning with universities, for example the MSc Perfusion Science course, University of Bristol is investing in online delivery of courses to a worldwide audience and this could form part of the content. 
Developing a digital simulation learning platform has the potential to be transformative; engaging staff at all levels to develop the project and promote continued education however the focus mustn’t solely be on the technology and education package in isolation. it needs to be viewed from a systems perspective integrating technology meaningfully. It is critical to monitor the situational awareness and ensure the project is having the intended positive benefit balanced with clinical commitments in an achievable strategy. 
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