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[bookmark: _Toc72271013]Executive Summary
This paper identifies a learning need that has arisen as a result of changes in the external environment within Mid and West Wales Fire and Rescue Service, whose strategic aim is to ensure that its employees have the skills and knowledge to safely develop and deliver its services. Consideration is given to the impact changes in legislation will have on the Learning and Development Department within MAWWFRS and identifies a learning need within the Fire Safety Department.
A search of the literature considers contemporary learning theories and emerging trends in the field of learning design, including virtual reality.
A recommendation for the Executive Leadership Team to authorise the purchase of a Virtual Reality solution for fire investigation training is made. 


[bookmark: _Toc72271014]1.0 Introduction
Mid and West Wales Fire and Rescue Service (MAWWFRS) is a public sector organisation, with 58 fire stations across 6 counties of Wales. The Service employs On-Call, Wholetime, back office support and Control staff employees who each have different requirements in terms of learning and development (MAWWFRS, 2021). In recent years, the Service has begun adopting new ways of working through innovation and digitisation (Trotman, 2021). 
This paper aims to identify a learning need within MAWWFRS that has arisen because of changes in the external environment. A PESTLE analysis will examine the external world and consider the complex challenges faced by MAWWFRS which have led to a learning need within the Service (CIPD, 2020d).
In addition, the paper will critically evaluate current thinking in the field of learning and development and consider how these could be addressed within an appropriate learning intervention solution. Consideration will be given to emerging trends within the field of learning and development, along with an assessment of their suitability for meeting the learning need within MAWWFRS.
The paper will conclude by providing recommendations to the Executive Leadership Team on a learning experience to assist in delivering the Service’s strategic aim to ensure that its employees have the skills and knowledge to safely develop and deliver its services (MAWWFRS, 2021). 
[bookmark: _Toc72271015]1.1 External Environment
The external environment in which MAWWFRS is operating in is Volatile, Uncertain, Complex and Ambiguous (Kraaijenbrink, 2018). The Covid-19 pandemic has caused the Service to think differently about the way it structures its learning and development interventions, with many courses cancelled, a number lifted and shifted to enable remote learning and numbers in classroom-based courses slashed. According to Andy Lancaster, the coronavirus pandemic has acted as a catalyst for long-overdue learning innovation (Howlett, 2020).
In order to provide the best service to the communities it serves, MAWWFRS will need to be remain flexible in responding to the technological, social, political and economic changes in the external world (Stewart & Cureton, 2014).
[bookmark: _Toc72271016]1.1.1 Legal and Financial
The events of 17 June 2017 and the Grenfell Tower disaster paved the way for extensive government reviews and legislative changes that will have massive implications for learning and development within MAWWFRS in the future (Welsh Government, 2021).
The ‘Fire Safety Act 2021’ sets out an enhanced framework for high-rise buildings and works to implement the recommendations made within the Hackitt Review (Home Office, 2021). The Fire Brigades Union have noted that in order to effectively implement the requirements of this legislation, fire authorities will require additional training (FBU, 2020).
Compounding the issue further is the likely negative impact the coronavirus pandemic will have on public finances, with the Office of Budgetary Responsibility predicting that the pandemic will have a larger impact on public finances than the 2008 global financial crisis. Although, in accordance with the same authors, the impact will be brief (OBR, 2020). MAWWFRS therefore need to consider how they will manage their response to the new legislation in the most cost-effective way.
[bookmark: _Toc72271017]1.1.2 Social
The ageing workforce (Hall, 2019), in addition to employment tribunal judgements regarding Firefighter Pension schemes (Cash, 2021) are adding additional pressures to MAWWFRS, due to the influence on employees’ decisions around their futures.
Internal data has highlighted a risk in the Fire Safety Department, whose workloads and training requirements will increase as a result of the changes in legislation (FBU, 2020). The age profile of individuals within the department, coupled with the changes to the firefighter pension schemes predict potential retirements, resulting in the loss of valuable skills and knowledge.
However, learning design is driven by context (Griffiths & Inman, 2017), it is therefore imperative that MAWWFRS make appropriate arrangements to address the skills gap and learning need to adequately respond to the changes in legislation, while taking the most cost-effective approach to achieve its strategic aim to ensure that its employees have the skills and knowledge to safely develop and deliver its services (MAWWFRS, 2021).
[bookmark: _Toc72271018]2.0 Literature Review
To effectively manage the learning need identified, this paper will now move on to consider the current thinking within the field of learning and development, before considering how the theory discussed might be adopted within the design of the learning intervention suggested to address the skills gaps identified.
[bookmark: _Toc72271019]2.1 Learning Organisation
In order to contextualise MAWWFRS’ approach to learning and development, the paper will firstly consider the idea of a learning organisation. A learning organisation seeks to continually improve, while fostering a culture for its staff to continuously develop (Pedler et al, 1997) and was first acknowledged by Senge et al (1990). It is recognised that MAWWFRS considers itself to be a learning organisation within its Corporate Plan 2021-2026 (MAWWFRS, 2021). 
Additionally, it is noted that continuous organisational learning takes place within MAWWFRS, with a best practice approach adopted through ‘National Operational Learning’ (UKFRS, 2017), which, according to Senge (1990), is one of the actions taken by learning organisations (Senge, 1990). Therefore, as MAWWFRS look to develop its approach, new and innovative solutions should be considered.
[bookmark: _Toc72271020]2.2 Learning and Development Strategy
In line with CIPD literature, MAWWFRS adopts a vertical alignment between the learning and development strategy and the needs of the organisation (CIPD, 2020a) and has been seen in recent times through the roll out of Health and Safety Training to all staff in response to a recommendation from the HSE. 
In order to effectively align the learning and development strategy with the needs of the organisation, MAWWFRS need to put measures in place to adequately train staff to step into Fire Safety roles, in readiness for the increase in anticipated workload as a result of new legislation.
However, the learning and development department within MAWWFRS lacks expertise, and the function is separate from Human Resources. While some may criticise this structure (Crush, 2019), a CIPD survey found a similar set-up within 41% of respondents and highlighted that this structure enabled better facilitation of learning solutions (CIPD, 2020c). 
Therefore, this structure should enable the learning and development department to effectively assess the skills gaps in the individuals identified as suitable for undertaking training to move into the Fire Safety roles in the future. Within MAWWFRS, this can be done via consideration of attendance at assessment development centres, looking at core competencies in rank and CPD participation.
[bookmark: _Toc72271021]2.3 Learning Theory
According to Reynolds et al (1997) learning can be defined as a change in a person’s skill, knowledge or attitude and can be intellectual, physical or attitudinal. When designing the learning intervention for those identified as eligible, the learning and development department will need to consider current thinking in the field of learning and development and the requirements of individual learners (CIPD, 2020a). 
A number of learning theories exist and while no one theory can fully explain individual learning, each offer a number of ideas to be considered as part of the design, delivery and evaluation of learning (Stewart & Cureton, 2014).
Traditional learning theories, based on behaviourism, cognitive approaches and social learning (Belanger, 2011) are still relevant today, however, more contemporary literature points to the need for learning designed for adults to adopt the principles of andragogy (Knowles, 1972).
Within this theory, adult learners need to understand how a learning initiative applies to them and be involved in the creation and evaluation of it. They need to understand why they are undertaking the learning and what they will be required to do. In addition, this theory suggests that learning should be self-directed and organisations should enable learners to draw on their prior experiences to build their knowledge (Knowles et al, 2005).
It notes that adult learners become ready to learn when they achieve promotion or move into a new role and prefer a real-world scenario to apply new knowledge when they are intrinsically motivated to do so.
Consequently, in applying this model, MAWWFRS will need to ensure that the design of the learning intervention for future Fire Safety staff includes staff informs them of the need and process and enables self-directed learning in a real-world scenario. However, it is noted that this theory does make some generalisations and may not apply to all individuals (Hogue, 2019). 
Therefore, it will be important to consider the various learning styles of individuals when designing the learning intervention within MAWWFRS. Smith (1999) suggests that individuals have a dominant learning style and can be applied to enhance learning outcomes. These are visual/spatial, logical/mathematical, kinaesthetic, verbal/linguistic, musical, interpersonal, intrapersonal or naturalistic (Smith, 1999). However, neuroscientific evidence in more recent years has suggested that learning styles are more aligned to learner preferences than ability and therefore learning should combine various styles of learning to enrich the learning experience (Friederichs, 2018; Collins, 2015).
MAWWFRS will additionally need to ensure constructivism is addressed, whereby learners construct new knowledge based on their existing experiences (Mukhalalati & Taylor, 2019).
[bookmark: _Toc72271022]2.4 Emerging Trends
In applying a contemporary approach to address the learning need within MAWWFRS, this paper will now consider some emerging trends in the delivery of learning interventions that apply the above principles before moving on to assess their suitability for use within MAWWFRS.
The CIPD recognise that innovative steps made within technology have the potential to support adult learning and note that high performing organisations recognise the value in adopting virtual reality as a tool in learning design (CIPD, 2020c). However, just 18% of organisations that took part in their survey were using virtual reality-based learning at that time.
The use of virtual reality in learning environments has been researched and discussed within the literate for some time (Eschenbrenner et al, 2009; Ludlow, 2015; Renganaygalu et al, 2021). The design of such learning environments enables learners to explore new situations through immersive and interactive structures to enable experiential learning through a head-mounted display (Fromm et al, 2021). 
It has been noted by Radianti et al (2020), that scenarios within virtual reality need to be based on existing learning theories to guide motivation, learning processes and outcomes for learners. Within this learning delivery method, the learner experiences an enriched environment that enables visual, auditory and kinaesthetic exploration of real-world scenarios and is therefore applicable for use for adult learners (Scagnelli, 2005; Taylor-Nelmes & Hill, 2014).
Having considered how virtual reality can be applied to contemporary learning theories, the paper will now consider its usability within the context of the Fire and Rescue Service, before looking at its potential use within MAWWFRS to address the learning need for staff.
[bookmark: _Toc72271023]2.5 Case Studies
The application of virtual reality for learning experiences within Fire and Rescue Service’s have been seen in Leicestershire Fire and Rescue Service (LFRS, 2020) and West Midlands Fire and Rescue Service (WMFRS, 2020).
As a result of the Covid-19 pandemic, and social distancing measures LFRS utilised virtual reality for the maintenance of competence for fire investigators. The training enabled learners to explore and experience a virtual fire scene. The innovative solution enabled staff to take part in the training at any location and alternative scenarios were available to make sure trainees were experiencing unique situations (LFRS, 2020).
It was noted that this training enabled enhanced learning through realistic training and increased knowledge retention when, upon evaluation, it was compared to other methods. The main advantage seen for LFRS was that firefighters were able to access virtual fires without being exposed to the dangers of real fire (LFRS, 2020) and could apply their learning to situations in the workplace.
In addition, virtual reality technology is being utilised and promoted by the Fire Service College, who MAWWFRS currently use for Wholetime Firefighter recruit courses (Fire Service College, 2019). Through ‘FLAIM Trainer’ a number of virtual scenarios have been developed to enable a cost-effective training solution that allow a safe environment for fire service personnel to learn anywhere, anytime (FLAIM, 2020; CIPD, 2020c).
A recent study by PwC cited a 40% increase in confidence to enact their training in the work environment in virtual reality taught staff, when compared with their e-learning counterparts, as well as feeling more focussed and completing the course in less time (Pwc, 2020). Additional benefits were seen in Purina, who noted a $100,000 annual saving as a result of the adoption of virtual reality training. 
A delivery method like virtual reality could benefit MAWWFRS in responding to the training need identified in the Fire Safety department. The solution seen in other Service’s appeal to adult learning theory, by enabling staff to experience enriched real-life scenarios, build on their existing knowledge through problem solving and enables constructivism and provides a cost-effective solution to closing the skills gap identified. With solutions available, this approach could be adopted quickly and enable MAWWFRS to respond to the external pressures in an agile way. 
Unfortunately, this paper does not provide the scope or time to collate feedback from stakeholders and embark on a design thinking solution to the issue presented (Dam & Siang, 2020) but, will be considered later as part of the action plan for progressing (Solow & Wakefield, 2016). 
Giving due consideration for the funding of a such a solution, MAWWFRS may need to use money from its reserves to finance this, in addition to considering the savings that can be made as a result of the reduced workload for training staff. With a CIPD survey indicating that public sector organisations are 40% more likely to have their learning and development budgets cut and 26% less likely to see investment in learning technologies (CIPD, 2020c) there may be some work to do around this. 
However, it would appear this finding is contradicted when you consider the investments undertaken in the case study examples above and MAWWFRS could seek to collaborate with the Service’s mentioned to identify budgetary solutions.
With additional funding also unlikely to be received from central Government following the introduction of the ‘Fire Safety Act 2021’ (FBU, 2020), a cost/benefit analysis may also identify savings to be made to adopt this approach. 
When compared with the current training programmes for Fire Safety staff, it is anticipated that this solution would be more inclusive for individuals undertaking light duties through injury or pregnancy, subject to the relevant risk assessments being carried out. 
Reducing the exposure to real fire scenario, will extend the life of fire kit, be safer for the individuals taking part (Taylor-Nelmes & Hill, 2014) and enable MAWWFRS to meet its sustainability goals to reduce carbon emissions (MAWWFRS, 2020). However, it is noted that the virtual reality simulations are not real-world scenarios so may be criticised. Even so, it will enable the learners to apply their learning in real world scenarios and enable the Service to respond to the pressures of the new legislation and deliver a tested solution. 
[bookmark: _Toc72271024]2.6 Evaluation 
Consideration for how the learning intervention will be evaluated must form part of the design phase in order to fully appreciate the value that the solution can bring (Beevers & Rea, 2016; CIPD, 2020b). 
Two popular models exist to assist in this process; the Kirkpatrick (Kirkpatrick,1994) and the Learning Systems Transfer Inventory (Holton et al, 1996). Both have been seen to be time consuming and complex (Stewart & Cureton, 2014). However, it is important that evaluation takes place to assess the effectiveness of the intervention in enhancing performance and meeting the strategic aim to ensure that employees have the skills and knowledge to safely develop and deliver its services (MAWWFRS, 2021) and respond to the changes in the external environment are met.
[bookmark: _Toc72271025]3.0 Conclusion
In order to effectively implement a learning intervention to deliver MAWWFRS’ strategic aim to ensure that its employees have the skills and knowledge to safely develop and deliver its services (MAWWFRS, 2021), it was imperative that appreciation was given for the complex context they are operating in, to identify the learning need for addressing.
The already volatile, uncertain, complex and ambiguous external environment, which has been exacerbated by the recent Covid-19 pandemic, coupled with legislative changes and budgetary constraints on public sector organisations presented a challenge for MAWWFRS. The potential skills gap and lack of knowledge within individuals with potential to move into Fire Safety roles for the future required addressing. 
As a learning organisation with a learning and development department situated close to the business, MAWWFRS are able to take an agile approach to learning interventions to respond quickly to external threats.
Recognising that people learn differently, the contemporary literature discussed adult learners’ requirements to be motivated through self-directed learning, within enriched learning environments that enable constructivist approaches to be applied to workplace scenarios (Knowles et al, 2005).
A virtual reality solution was considered that has been utilised by other Fire and Rescue Service’s and could assist in delivering its strategic aim to ensure that its employees have the skills and knowledge to safely develop and deliver its services (MAWWFRS, 2021). As part of the development into the Fire Safety roles, employees will need to develop fire investigation skills and with this learning intervention in place, can enhance the knowledge and build the skills of staff to pick up the additional work required and step into the roles when required.
It was noted that virtual reality provides a solution that satisfies a number of learning theory requirements and its quick delivery will enable MAWWFRS to respond in an agile way to the pressures of the external environment and ageing workforce.
It is this learning intervention solution that is recommended for the focus of the Executive Leadership Team for training all 62 Watch Managers across MAWWFRS that are currently undertaking the development programme for Station Manager roles. 
[bookmark: _Toc72271026]4.0 Recommendations 
In consideration of the conclusions drawn above, the recommendations below are made for MAWWFRS to purchase a virtual reality set to enhance the capabilities of future fire investigators within the Fire Safety Department. 
[bookmark: _Toc72271027]4.1 Development Method
The learning intervention will take a fit for purpose, off the shelf solution that will provide virtual reality scenarios where knowledge gained can be applied to real world scenarios, with a trainer providing real-time feedback throughout the exercise. 
[bookmark: _Toc72271028]4.2 Timeframe and Costs
As a result of the ‘Fire Safety Act 2021’ having gained royal assent in April 2021, a training plan will need to be developed for roll out to the 62 Watch Managers that are currently in the development process to become Station Managers over the next 12 to 18 months. 
Should social distancing measures remain in place, a similar approach to the that taken by LFRS is proposed where the trainer and one trainee are in a classroom setting, and a cohort of staff attend via Microsoft Teams, with an opportunity to see the virtual world and communicate directly with the candidate to share learning. 
As lockdown measures ease, the plan would be flexible to allow a future package that would enable up to 10 per session to attend face to face and participate in a session within the virtual world in a classroom setting. 
Costings are based on budget that is likely to be taken from reserves, while further work looks at grants and government funding for the additional training requirement. In order to limit the costs to the Service, the training staff that would usually deliver this course would be trained on setting up and using the system. It is noted that only 1 trainer would be required per session that would last half day, compared with the 4 that are currently used for conducting this training in real burn scenarios for full day sessions. 
The proposed solution from FLAIM Trainer, is estimated at a cost of £43,000, but time to train the trainers would be required, in addition to the administrative time to arrange the session. 
An action plan can be found at Appendix 1, and any further information can be provided upon request.
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Action Owner
	
Target Date

	Set up a working group to consider all potential solutions.
	Taking a design thinking approach, create a working group to meet monthly to discuss progress and workstreams.
	Time of individuals involved.
	Head of L&D
	June 2021

	Explore the FLAIM Trainer VR pack
	Make contact with FLAIM Trainer to arrange a demonstration for ELT and gather costings.
	Time of ELT and the provider.
	Head of L&D
	August 2021

	Consider how to fund the solution
	Make contact with LFRS and WMFRS to establish potential grants, funding or collaboration that could be available. 
	Head of L&D and Finance time to meet with both Service’s
	Head of L&D
	September 2021
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