Introduction

Simulation education is recognised as an important methodology which supports the development of skills within healthcare to improve patient care by providing an environment to practice and learn in a situation similar to practice however without direct involvement of a patient (Beal MD, 2017).

The benefit of simulation education isn’t disputed however it is recognised at a national level that there is a need for improvement to provide equitable and improved delivery.

Policy Document:

Health Education England (HEE)
National Framework for Simulation Based Education (SBE)
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Figure 1: Policy statement. Taken from Health Education England (HEE)
National Framework for Simulation Based Education (SBE), www.hee.nhs.uk

Principle four will be the focus of this project; Faculty Development.
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Figure 2: Principles and strategic vision representation. Taken from Health Education England (HEE), National Framework for Simulation Based Education (SBE), www.hee.nhs.uk.(NFSBE)

Policy vision statements (NFSBE); 

 ‘There is a clear and consistent approach to multi-professional faculty development across all local areas’

‘There are clear mechanisms within multi-professional faculty development for sharing best practice and learning across the region’

A digital solution is key to providing this policy vision, this will support equity of access allowing all learners to access the same resource regardless of location and a platform and database for development and resources for sharing. 

Principal 4, Faculty development within SBE has been chosen by Health Education and Improvement Wales (HEIW) for an independent taskforce to deliver;
Simulation Faculty Development (SimFD) is an objective in the HEIW annual plan 2021- 2022, Strategic Objective 2.11, Milestone Q2: Develop faculty development training materials. 
HEE & HEIW are driving this policy, framework and strategy forward for the benefit of patient care and workforce development. Service improvements required to achieve this policy involve coordinated effort between stakeholders, multi professional taskforce and users to recognise what is needed but also how to deliver. 

To provide a structured course which can be delivered virtually using digital platforms. Online learning must increase the reach and access however it must also maintain or improve the quality of learning whilst considering the cost of the transition. The digital disruption due to the pandemic has been sudden and often without strategic planning however the benefits must now be combined with rigorous preparation to optimise implementation. (Debajyoti Pal, 2020).

Currently there is localised delivery of ‘Train the Trainers’ (SimFD) however this isn’t standardised, is only delivered in certain locations (predominantly Cardiff) and has a cost associated (£450 – 3 day course) which often ensues that the attendees are medical staff or those who have acquired funding. Faculty often deliver courses in their own time which results in some change to the course delivery and content. The Covid 19 pandemic rapidly shifted the delivery of medical education engaging students through webinars and virtual strategies providing alterative routes to attain professional qualification or continued professional development (Diaz- Guio, 2021).

A digital learning platform can promote collaboration (Cacheiro-Gonzalez, 2019), development and a sustainable progressive future for SimFD. A digital resource (asynchronous part) is sustainable as once created it can be accessed repeatedly and faculty aren’t tied to regular face to face training courses. 
The content will be ‘streamlined and uniform’ – no faculty or location variation.
A synchronous course will also utilise a digital platform to deliver faculty led course virtually.
Digitalising this service must provide value for money, efficiency and be agile to adapt. Digital platform must support file sharing behind authenticated access to promote sharing of resources and collaboration. 

Currently there isn’t any SimFD provided free of charge or available online in Wales. 

Key Objectives:

· Complete faculty development learning package for simulation education
· Accessible by all staff
· Designed and delivered with considerations for sustainability, workforce demands and value for money (VFM)
· Utilising digital systems to provide this outcome


Methods

This is a large scale project involving all health boards in Wales; this provides an opportunity for significant collaboration and improved working relationships but it also adds logistical challenges and a product which needs to align with the needs of all users independent of where it is accessed. A stakeholders meeting was undertaken initially via MS Teams.

Stakeholders: 
Patients who receive care
Staff who will receive training
Faculty who deliver simulation training
Local health boards
National governance (HEIW)
IT staff responsible for design, installation and maintenance 

System requirements need to be understood ahead of a decision to implement a project that may require procurement or development. Initial feasibility studies confirmed that the project contributes to the objectives HEIW, can be implemented within budget and timescale and integrated within current systems used. (Somerville, 2016)

Required service improvements were discussed in a stakeholder needs analysis meeting with significant representation of educators and digital leads. All attendees were asked to consider what technological requirements were required to deliver the project. Data collected was reviewed and the key technical requirements were derived. (See results for detail). Broekhuis et al, 2021 discusses the key relationship service design, technical development and innovative business modelling can have on a project; recognising facilitators and barriers at an early stage of planning. 

A consultation period of 1 month which included webinars and semi structured interviews began by hosting a ‘Simulation in Wales’ webinar which attracted both faculty and students across Wales. During the webinar a poll was incorporated to vote on key priorities. A Final poll asked attendees to rate current platforms available as potential options for consideration. 5 was the highest score (Most preferable choice).

The key priorities and service improvements were then analysed to derive the digital and technical requirements. The taskforce discussed the technical requirements ahead of the gap analysis.
6 interviews were undertaken; 3 faculty & 3 users. Interviews included a predefined set of questions but also open questions to allow for a better understanding of needs. (Sommerville, 2016).

Examples of questions asked:
· What are the most important functions of the system?
· What technology system do you think could provide the needs of this project?

A gap analysis was done to review what is currently available and what could be sought to deliver this digital learning within the policy vision. 

Following gap analysis an options appraisal was commenced. The key objective is national and multi-professional and therefore the working group to undertake the options appraisal is representative including educators, doctors, nurses, allied health professionals, management and IT/digital representation too. Options appraisal discussed procurement options of potential providers with the end point being a decision on which system/ product to utilise. 

Once technical requirements have been established the taskforce developed an evaluation criteria to determine the optimal application. Scoring criteria included service outcome/quality, sustainability, timescale, financial cost and wider benefits from the system (other projects that may use the model/system). 

A second phase with additional criteria was added to reduce options so that the final shortlist contained only products which are optimal. The service requires independent validation and ability to measure outcomes. The final phase included plans to progress; implement and evaluate. (Local Partnerships, Options Appraisal workbook).

Delivery models were identified and scored to narrow the selection. Original requirements were reviewed to confirm decision making is representative and accurate. A workshop was held to ascertain if further investigation was required or if reported outcomes were sufficient to make a system delivery choice. 

Within the project there is a continued focus on how to integrate the Welsh language.
 
Results

Key findings from taskforce meeting and semi structured interviews with faculty and users:

Faculty development requirements from the user:

· Must not be mandatory
· Different levels of both commitment and expertise (3 Levels; essential, advanced & expert) 
· Recognised qualification with competency assessment included
· Bilingual (Welsh)
· Equitable content across Wales
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Table 1: Initial broad gap analysis following initial stakeholder and taskforce meeting

Needs assessment for asynchronous course signposted online learning packages such as those staff are familiar with on ESR whereas the part delivered by faculty (synchronous) would be provided by a telecommunication platform which allows live video.



Technical considerations documented following taskforce discussion

Functional and non-functional requirements (NFRs) need significant consideration; a balance with enough specification to produce the system however not too much that the cost becomes non-viable. An adaptive and incremental approach is appropriate as NFRs such as reliability, scalability and security may pose challenges at each stage. (Scaled Agile Inc, 2022)

Functional requirements 

· Provide educationally rigorous courses which meet specific learning objectives
· Deliver competency assessed certification (user authentication)
· Bilingual delivery
· Accessible to all staff remotely -regardless of location, profession and platform (web or mobile)
· Secure platform

Competency assessment must be built within the package. Education rigor combined with technical digital capabilities must have ability to test and provide results; ideally automatically. Results must be allocated to an individual. An option to link this data may be a functional requirement. 

NFRs will be negotiable as the project develops however they must be measurable and interdependent. Several learning cycles may be required to determine the appropriate level and quantify of NFRs. It will be decided what is an acceptable failure rate for certain requirements such as security and usability (Sommerville, 2016).
 
Non – functional requirements

· Interoperability with other software and hardware systems used by the organisation 
· Privacy legislation
· Confidentiality requirements 

Whilst a reliable system is desired it’s important to share the perspective that it isn’t as vital as with other NHS systems. If an assessment isn’t accurate or data lost it’s not critical to patient safety or a breach in security and therefore may not need such a high value of reliability which could incur significant cost to the developer. (Scaled Agile Inc, 2022)

The aim is to enable digitalisation of the whole project; advertisement of courses, registration, record of attendance and assessment results must all be recorded securely online.
Additional data such as geographic tags to capture locations will not be appropriate and therefore data collection objectives are paramount and must include what isn’t wanted. Online recording of teaching session delivered synchronously is required; students must be made aware of recording in progress.

Data collection that supports outcome measurements is required however this is low risk security. 
The Data, Security and Protection (DSP) Toolkit 21-22, recommends that at least 98% of desktop estate is on supported versions of operating systems and as such the learning package will be held on existing platforms and systems. This digital provision of learning does not store any patient details or data and as such doesn’t require the DSP Toolkit audit to be completed.

This project does not require clinical reasoning information which needs to be kept up to date however that is because the scenarios will be inputted by trained clinical faculty and have set criteria and results. In the future a simulation package which can adapt using data and decisions inputted by the user would offer an enhanced learning opportunity. This enhanced simulation is not currently within budget or accessible however a working relationship with the University of Twente who are designing computer simulation models for specific physiology (Cardiac surgery) may change this in the future. This advanced method also has the potential to directly support real time clinical decision-making during treatment with advanced technologies such as extracorporeal membrane oxygenation (ECMO) (Broome, 2016).

Considering the future development of the project and additional user requirements is critical. MS Teams supports the collaboration with Microsoft Build which may in the future be used for simulation specific apps. Object Linking and embedding of data structures is a prerequisite for interoperability and future proofing. The enterprise-grade cloud is supported by Microsoft security and compliance capabilities.(Security and compliance MS Teams, 2022)


Results from Webinar poll

‘Please score the systems currently available to demonstrate your preferred choice?’
(22 respondents). 5 = most preferable. 

Participant responses 

Rating 1-5 
Chart 1: Results of system preference poll demonstrating a preference for MS Teams

Webinar with faculty and students; 22 respondents rated platforms in order of preference for this project. Microsoft teams was most popular with Zoom second. As such, combined with the gap analysis and technical skills requirements the options appraisal focussed on these two. MS Teams scored much higher when cost was factored in as NHS staff are already subscribed to this system.

The options appraisal undertaken by the multi professional working group included scores for suitability, feasibility and acceptability (SFA Matrix) in addition to the specific technical requirements. 

Interview content (3 faculty and 3 users) was analysed and it was clear from the open questions with discussion that familiarity with existing systems was supported in addition to using existing platforms that the NHS has subscribed to.

Results: Options Appraisal 

Three digital platforms made it to the final shortlist within the options appraisal; Zoom, MS Teams and Google Classroom with MS Teams being the final choice. 

Teams provides a platform which supports student- student and student- teacher interaction with a virtual classroom which can be further split into smaller breakout rooms to replicate ‘groupwork sections’ – this promotes interactivity and personalisation. MS Teams supports pre scheduled meetings as an alternative to a classroom timetable and a significant advantage is the ease to record sessions which can then be saved for students to review (Debajyoti Pal, 2020).

MS Teams provides multi party video conferencing facility (VCF) which also has the capability for file sharing, incorporating other modalities including quizzes. NHS Wales has invested in the ‘Office 365 Education’ plan which provides MS Teams as part of this package to all staff which incorporates faculty leads. An additional benefit includes service related support from the current IT infrastructure. A key factor is that MS Teams is compatible on hospital Wifi and is NHS desktops due to subscription.

MS Teams can be accessed via both mobile and web based platforms and additionally is supported via both personal and work based computers. Debajyoti Pal et al 2020, report that the consumption platform (mobile or wed based) did not affect usability scores of MS Teams when utilised for online learning. 

The closest competitor is Google Classroom however this requires an additional application (Google meet) in order to have the VCF. Initial discussion with procurement stated clearly that additional programmes would only be purchased if those in use could not provide the service. 

In house systems where the first line of choice due to familiarity, infrastructure and costings however some advanced systems were considered for specific simulation scenarios; there is a market focussed on digital simulation provision. These lesser known and advanced programmes will likely need to be bought. Whilst it was decided that this method may be utilised as an example within the expert course it does form part of the appraisal. A system usability scale (SUS) demonstrated that a gamified virtual classroom was perceived to have much better performance when compared to non-gamified version. (Ayad, 2010). A separate gap analysis will be done for this specific scenario delivery programme.

An in-person advanced live scenario course delivered by health board faculty providing face to face courses may on paper appear cost effective however if the faculty and staff deliver and attend this course at the expense of routine care (operations cancelled, waiting lists done at additional expense etc) there could be unrecognised costs. Purchasing a company to produce and deliver expert training digital solutions could protect the current staff from burnout. This was considered however decided not within budget and therefore the majority of the delivery mode will be in house.

The benefit of in-house development includes local upskilling and capability of workforce. The workforce feels valued, developed and there is improved knowledge and capacity to problem solve without outsourcing. Snell et al, 2020, discuss the development of allied health workers with particular benefit to niche skills improving long term organisational outcomes.

The project will continue to engage with wider stakeholders who may collaborate without expense; explore local universities; education, IT, engineering and relevant businesses may be able to cooperate which would provide expertise but also reduce workload on clinical staff. This could be a mutually beneficial project providing evidence for thesis etc. This path will be explored alongside the predominant delivery method so as not to reduce efficiency.

Welsh Language Integration

Within the project a small focus group have concurrently reviewed digital strategies to incorporate the Welsh language. The Welsh government have identified areas which will support Welsh speakers in their professional lives; this includes computer-assisted translation and conversational AI (Welsh Language Technology Action Plan, 2017). A Welsh language technologist will be sought to join the working group.
The Welsh Government Strategy ‘ Cymraeg 2050’ will increase the quantity of Welsh speakers and therefore demand. Machine translation research is ongoing; Screen, 2017 found that machine translation technology was an effective method providing similar quality translation to experienced translators.

Cloud-based machine translation is available and developing rapidly such as Google Translate, Microsoft Translator in addition to optical character recognition (OCR) which translates documents. It has been decided to collaborate with ongoing work in this area and undertake a stand alone gap analysis for Welsh language integration into SimFD as the scope is too large to efficiently progress alongside the main project. In the interim a translator will be available student request. 

Discussion 

This project will follow an iterative approach whereby stage 1(essential skills) is released first and thus can be evaluated and modified supporting future design of the following two course packages. This approach supports gradual deliverables which are required to progress flow. Lessons learnt from this ‘waterfall’ method including the construction, testing and deployment of stage 1 will support further stages of development.  (Lloyd S, 2005)

Upon initial completion of product; the SimFD course, it will be evaluated by a specific multi disciplinary taskforce; this will include faculty, students but also digital leads and system architects where possible. Enablers hidden within the system pave the architectural runway which may provide the infrastructure to test the system but also support integration. (Scaled Agile Inc, 2022)

The level of risk was evaluated significantly differently by stakeholders; for example, educators delivering current courses felt the risk as low as they are already undertaking the work and therefore any development would be a success however health boards who are investing financially and with workforce felt more risk however acknowledged there is also a patient safety risk by not delivering. 

Procurement specific discussion

Procurement is a vital part of implementation – this was discussed during all stages of the planning. 
Procurement representatives were involved from the start as availability and constraints of funding are paramount to delivery. Initial discussions were clear that the majority of the project needs to be provided within existing capacity however there is some scope for financing systems not available in house. 

Investment priorities were evaluated and the digital maturity across Wales considered – the system must not reinforce digital inequalities and therefore must be accessible to all users and not only in a specific location for example; virtual reality headsets in a sim suite in Cardiff only.  A virtual simulation platform which can be utilised for all specialties on all platforms will be required to ensure equity and VFM.

An additional advanced system could be customised off the shelf (COTS) whereby the outcomes or functional requirements need to be specific for a digital scenario. Tender will depend on if this product is able to provide the needs but also on the cost. Procurement experts will be well aware that costings can be misleading; a fixed price may appear beneficial however may not factor in the full scope of the project. 

Crown Commercial services was explored; initially the aggregation service to see if any other public sector areas were using or wanting a similar package particularly the education sector. Following further analysis it was felt that the HEIW procurement service should be involved as they have specific targets and experience in this area. (Crown Commercial Gov Doc, 2022).

The Wales Procurement Policy statement (WPPS) 2021 (Welsh Government Action Plan) was considered during the gap analysis and options appraisal. This project aligns with WPPS principles; collaborative procurement, long term sustainable value from public spend, increase stakeholder involvement and innovation to provide equal opportunities in Wales. Investing in workforce education and patient safety education also aligns with the well-being goals of the wider community; a more equal Wales, resilient and healthier Wales with a thriving Welsh language and cohesive communities. 

Evaluation of Outcomes

· Measurable delivery (record of all attendees who complete the course & results of assessment
· Productivity gains – quantity of training delivered combined with evaluation of level of training
· Measurable positive feedback by both faculty and learners (questionnaires)
· Improved patient care/ quality improvement, patient safety
· Increased workforce moral, level of competence & wellbeing
· Cost efficiencies, Clinician time saved long term

A benefits led approach requires the benefits to be clearly identified and defined at the start; this then provides a starting point for evaluation. Baselines of ‘where you are currently’ are important followed by the data to quantify change and importantly benefits. Disbenefits may also occur and have to be understood and learnt from.  

Secondary benefits include; Travel reduction (aligning with climate change goals), teleworking could enable faculty and learners to do course from home freeing up car parking/office space. Staff can complete online learning package in a time that suits service delivery and the online interactive courses can be joined whilst providing onsite cover for emergency clinical work.

Diaz- Guio et al, 2021 recognise that simulation education can be delivered remotely using different approaches including tele simulation, live and recorded online scenarios which may or may not involve live faculty. It was decided that incorporating both synchronous and asynchronous delivery would optimise this package. Research undertaken by Diaz-Guio, 2021 reports that participant’s satisfaction with online simulation via webinars scored lower than synchronised sessions facilitated by faculty which supports the additional investment in providing this method. 

Once embedded key performance indicators will be measured to ensure that the framework and solutions are delivered and highlight any gaps which require support. Technology enhanced learning (TEL) leads will oversee collection and reporting of data. 

Additional considerations; health board priorities may change. Workforce shortages, increased demand on services may require both faculty and learners to prioritise clinical work and in turn delay outcomes and progression. This should be factored in.

In conclusion this project is significant in both the time taken to plan and facilitate but also in the measurable outcomes which it provides. The final product being one that is measurable and beneficial is more critical than the efficiency of getting to the end point. As discussed by Watcher, 2016; ‘it is better to get digitalisation right than to do it quickly’. Improvements in safety and quality take significant time to emerge but should be continuously monitored.  
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