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Overview of emerging digital technologies and how these may be applied to Hywel Dda Health Board.

Introduction

The purpose of this briefing note is to provide an overview of the emerging digital technologies and how these may be applied to support Hywel Dda Health Board (HDUHB). I will be doing this by setting out the external and internal factors that impact our current Learning and Development provision with the use of a PESTLE and a SWOT analysis. A recommendation to implement Virtual Reality to support learning and development in HDUHB will also be outlined.

HDUHB promotes continuous professional development (CPD) and allows employees access to a range of different learning and development opportunities in an attempt to achieve a learning culture that encourages employees to reach their full potential and provide patients with the best service (HDUHB, 2023a). It is vital for us to develop our workforce to align with the HDUHB strategic vision, and to build a sustainable workforce fit for the future. We must therefore review how the learning and development strategy can be improved with emerging digital technology (Li, 2018).

Accessing technology is not often the issue for organisations, the challenges come from the external and internal factors to develop and implement it into the organisation (Hess et al, 2016).


Internal Factors

The NHS is at a crucial point in its 75-year history where finances are the tightest, they have ever been and with the digital transformation strategy estimated to cost £8.1billion it is difficult to envisage it happening (Jones et al, 2023; Davies, 2020). Events in the past have shown that finance is one of the key barriers when introducing new technology with essential projects being stopped due to escalating costs and time delays (RCM, 2022). HDUHB financial position has been defined as unacceptable by Welsh Government and this needs to be considered when exploring emerging digital technologies and what can be applied in the organisation. Interventions have been put in place to tackle this such including a ban on all non-essential learning and development, making the implementation of an emerging technology difficult (HDUHB, 2023).

BT conducted the ‘Mind Delivering digitally enabled change to the NHS’ which found that 74% of NHS workers believe that digital technology can improve patient care, with 29% of employees believing that the current level of technology adds to employee stress (Waterfield, 2023).The CQC Report (2019) also found that staff attitudes maybe a barrier in adopting new technology due to poor experiences in the past and concerns have been raised in regards to the existing infrastructure across the NHS and the impact this would have when trialing new technology.

NAO (2020) found a number of challenges when introducing modern technology in the NHS. NHS trusts lack infrastructure with capabilities, and this is key for modern technology, particularly when IT systems in the NHS are sometimes outdated it is very difficult introducing new systems (Nambisan et al, 2019). HDUHB is spread across 4 acute hospitals and 8 community hospitals and based in a rural location it is therefore likely that infrastructure and IT systems may cause significant issues (HDUHB, No date).

Research also showed that there is lack of specialist digital skills in the NHS when introducing new technology (Gov.uk, 2023). The lack of digital skills has seen organistions struggle with the introduction of new technology, however HDUHB needs to consider upskilling and embedding technology in the learning and development strategy as this can place organisations at a competitive advantage in a rapidly changing environment (Vial, 2019; Krotov,2017; Brody and Pureswaren, 2014). A full SWOT analysis will be completed to support this process.


External Factors


Legal

Although recent advances in technology have been seen to catalyse much interest there are a number of legal implications that should be considered. Whilst employees in the organisation may consent to sharing data regarding themselves, this does not entitle the organisation to share it with third party companies, which can often be a requirement with new technology (Saarikko et al, 2020).

Digital transformation requires  consideration of legal implications when it comes to data management and ownership (Malik, 2023) . The digital and data strategy for Wales reflects this, with one of the principals outlining that data needs to be shared legally, ethically and securely.  Data management and ethical data use is essential, particularly in the NHS. This will also protect the systems from becoming overwhelmed (Gov.wales, 2023). A data impact assessment would need to be completed prior to introducing AI into organisations this is to ensure data protection and GDPR requirements are met and to protect individuals within the organisation.  Serious diligence needs to be given  when working with other organisations and it needs to be considered if data provided to other organisations will enable them to identify people (NHS England, 2023a).



Sociological  
The demographic in the NHS workforce including age, digital ability and attitude towards new and emerging technology will impact the implementation and training of new technology (Holland Brown and Bewick, 2023).  The NHS has an ageing workforce with 47% of employees over the age of 45 therefore this needs to be considered when introducing new technology into the organisation (BMA, 2022).  Additional training and learning that targets specific learning needs may need to be considered in a learning needs analysis to support the organisation when implementing new technology. However personalised immersive technology and social trends will drive the integration of new technology to enhance training (Bokolo, 2021; Haleem et al, 2021).

Environmental 
Environmental considerations such as energy consumption, carbon footprint and the NHS sustainability goals drive the idea of technology enabled training methods as they will   decrease the need for travel and physical resources (Gupta, 2023).

Availability and access to modern technology will also depends on reliable internet connectivity and infrastructure in the organisation. Organisations in rural and diverse settings may find this of particular difficulty (Tiwasing, 2023.




Overview of the emerging digital technology

The pandemic has changed learning for many organisations, particularly the NHS, forcing it to change the approach to learning and how employees are educated (LinkedIn, 2022). Digital Learning has transformed learning and development and catapulted the way organisations design, deliver and evaluate training. The change in technology can assist L&D professionals in responding to the changing needs of the business and utilising data to improve training, whilst meeting employee needs (CIPD, 2023a).

There are three main types of digital learning:

Formal Learning – technology is used to deliver formal learning with minimal or no support from any professionals or managers. I.e., E learning.

Informal Learning – where individuals have access to technology to support informal learning. This could be in the form of feedback and leadership internally or this could be through forums such as CIPD communities.

Supported learning – Where informal and formal learning is combined. (CIPD, 2021)

Artificial intelligence

Artificial intelligence is described as a form of digital technology used to create systems  that carry out and create tasks more commonly done by human activity (Hasimoto et al , 2018).  Artificial intelligence is already being used in the healthcare setting for aspects such as patient flow, X rays and supporting people in virtual wards (NHS England, 2023b). Data in the NHS has increased in complexity and in volume over the years and it is important that we are able to extract and utlise it accordingly which older systems were unable to do (Wang et al, 2019). More recently it has been found to provide reliable data for infertility patients. Experts can utilise AI and Machine learning models to identify the most appropriate treatment for individuals (Senders et al, 2018). Although AI offers many useful benefits to organisations, greater collaborative investment and infrastructure are required to be able to use it to its full potential. Concerns around data-use, regulation and transparency remain, and hospitals must continue to balance guidelines with stakeholder priorities (Dawoodbhoy et al, 2021).

In relation to Learning and development, Artificial Intelligence  can now alter the ability of learning management systems by making a unique learning experience for employees. It can assess the employee’s existing knowledge and adapt the learning depending on their requirement. An AI learning management system will gather data from all users and look at ensuring the learning is adaptive (Baer, 2023). Due to AI, we as an organisation can make the training experience relevant and personalised to individuals, enhancing the induction and learning experience throughout the health board. The  benefits for the NHS will be increased ROI and highly effective learning and development that is accessible to everyone (Nix et al, 2023). However, Balram (2022) found that in order for AI to have a significant impact on the L&D in organisations employees need to have the relevant skills.  It has already been recommended by the BMJ (2022) that Healthcare professionals require training on AI, particularly the data management and the ethics involved. A DPIA is legally required to be completed by the organisation when utilising AI in order to manage any harm caused to anyone involved, this will also help manage any risks associated with GDPR (ICO, No date).


Extended Reality – Virtual reality

Extended Reality such as Virtual Reality (VR) is a simulated experience that utilises headsets or other immersive devices to provide the user with a physical experience using computer-generated environments to enable you to interact (Xie et al, 2021). Virtual reality has become a valuable use to the healthcare profession, particularly for training various disciplines including patient care and surgeries (Guan et al, 2022). The use of VR learning for employee training has significantly increased over recent years and allows employees to gain a realistic, risk-free training session which will enhance the training experience and save organisations time and money, whilst increasing retention (Seymour et al, 2002). VR also allows individuals to learn more efficiently with research showing that users learn 4 times faster compared to classroom settings (Marr, 2022). The advancement in VR has made the use of it in health care much more affordable. Medical students can now access specifically designed training a way they have been unable to before. VR is an inclusive way of training and can be tailored to all individuals which will support those with learning difficulties (King et al, 2018). Whilst there are a huge number of benefits associated with VR, there can be barriers such as difficulty in establishing identity in virtual reality and lack of technical abilities from the users and organisations themselves may limit opportunities (Loughlin, 2017). This would be a particularly useful way to use VR in HDUHB as students would have the ability to practice clinical skills in a safe environment as often as required to develop skills and build confidence. This way of learning would encourage students and employees to revisit knowledge that needed refreshing and allows the user to experience ‘safe fails’ which would benefit employees, patients and the organisation. Multiuser virtual environments can be used by the health board to encourage employees to engage in shared learning and this can be done in any geographical location which would be particularly beneficial to HDUHB with the rural location it sits (HDUHB, no date). The flexibility will be particularly beneficial to the NHS with the hectic timetables and limited access to training facilities (Bell et al, 2020)

Whilst initial investment in virtual reality maybe expensive the long-term benefits are substantial such as reduced costs that come with the standard training methods that are typically seen in the NHS that incur room booking costs, time out for staff and specific equipment (Kyaw et al, 2019)

Virtual reality is a promising way to revolutionise learning and development in the healthcare setting, allowing employees interesting and realistic ways to enhance their clinical education, skills, knowledge, and exposure. By addressing technological and ethical issues the NHS can use VR to improve retention and improve patient care (Pottle, 2019)

Game based learning

Game based learning or Gamification aims to make the learning experience more interactive and uses gaming principals and concepts to engage users to learn new skills in a controlled environment. This can be used digitally or physically and can help individuals with retention of knowledge and engagement (Bado ,2022).

Gamification offers a unique way to provide effective education to employees by focusing on motivating staff and increasing skills. Gamification can be used a number of ways in healthcare such as professional development and clinical education (Krath et al, 2021).

Bakan and Bakan (2018) found that Gamification can stimulate students by increasing enjoyment, motivation and improve continuous professional development (CPD) by encouraging employees thorough the use of rewards. Health care professionals can score points by  completing different sections, attending training sessions or using online forums which would encourage continuous learning and development. stimulate students by increasing enjoyment and motivation.

Research suggests that this type of training and the use of leaderboards, points and challenges can have a positive impact on learning and development of employees when used correctly and can accelerate learning in the organisation. Training can often be laborious, and this method can often increase motivation and the uptake of training in organisations. Whilst there are many benefits relating to this way of training, awareness is needed by the organisation regarding employee’s mental wellbeing (Armstrong and Landers, 2018).

HDUHB does not currently utilise game-based learning for any training and development, however this could be considered to increase the uptake in training. ESR is a training platform used in the organisation for mandatory  E Learning and employees receive notifications via email if they need to complete an online training session. Completion percentages across HDUHB remains low and there is limited motivation for employees to complete modules via this platform (HDUHB, 2023) The expectation is that employees remain 100% compliant at all times however with workload remaining high and staffing issues across the organisation this can often be difficult therefore game based learning could be utilised to motivate staff in completing mandatory training particularly with more less engaging modules (Alhaider & Nisa, 2023).

Conclusion

In conclusion, emerging digital technology holds enormous potential to transform learning and development in HDUHB by providing personalised, immersive and accessible learning experiences. Emerging digital technology such as AI, Extended Reality Training and Games based learning have been found to increase employee motivation, employee engagement and retention in a cost-effective way (Bokolo, 2021; Bado, 2022)

To integrate modern digital technology into the health board would raise a number of challenges that would need to be addressed such as accessibility, infrastructure in the NHS, costs and data management and protection (Gov.Wales, 2023)

By addressing the initial challenges, investing in modern technology, and embracing a culture of lifelong learning, HDUHB can transform the way employees view learning and development, increasing skills and knowledge across the organisation and ultimately improve retention, employee engagement and patient care and feedback. (Oung et al, 2021)



Implementation Plan

The NHS is continuously exploring innovative approaches to improve the training in healthcare. Extended reality technology provides a promising solution to enhance effectiveness and motivation to employees across many different areas in the organisation (NHS England, No date)

Medical students

HDUHB should invest in Virtual reality for medical students to provide an immersive and engaging educational experience and this would benefit professionals to increase their clinical knowledge, surgical abilities and diagnostic skills. By using simulation and providing students with practical and pragmatic real life patient scenarios this will help build confidence and decision making (Dolan et al, 2021)

Implement VR in surgical training.

Surgical training is an essential part of training in the NHS which requires specific, hands-on skills. VR simulation offers a realistic and risk-free alternative to human interaction which will be cost effective, save valuable time from other clinicians and can be tailored to suit the individual. HDUHB should put this in place for individuals that require this skill as part of their job description to practice procedure and work on specific skills. This will help mitigate any risk and support patient safety (Real et al, 2017)


VR can be tailored to individuals or a learning objective making it an effective way to support capability plans, PDPs or even individuals with learning difficulties (Hamilton et al, 2021). HDUHB can work with VR experts to develop specific programs or modules for employees in different roles and departments to target the learning need. In doing this HDUHB can ensure the training takes into consideration the Organisational goals, the individuals needs and the specific role and requirement, therefore providing a more targeted approach.




	What
	Why
	Who
	When
	Where
	Cost

	Conduct a comprehensive Learning needs analysis to identify specific training requirements and areas where VR Technology can provide the most significant impact
	To address specific concerns and objectives in HDUHB and ensure VR is being utilised effectively.
	Heads of service from:

Learning & development

Digital Inclusion

Workforce

IT
	February 2024
	Inhouse
	1 x 2-hour session


Band 8c salary x 2 hours

£36.11 x 2 hours = £72.22

£72.22 x 4 employees = £288.89

	Stakeholder Analysis and stakeholder engagement
	· To ensure the relevant stakeholders are involved in the implementation of VR into the organisation and to gain ‘buy in’.
· To gather input and gain support for the investment and implementation of VR into learning and development across the organisation
	Head of Learning and development


Task and finish group with all relevant stakeholders
	March 2024
	
	Half a day for stakeholder analysis - £144.44

4 x 1 hour task and finish sessions

8 employees x 4 sessions = £836.00



	Selection of VR
	Evaluate and select a reputable VR company or developer with specific knowledge in the healthcare sector and or healthcare simulation. Factors such technology suitability, scalability, support and ethical considerations should be explored.
	Digital service and learning and development
	March 2024
	
	2 x Meetings with selected company

2 x 8C band time for 1 hour meeting

£36.11 x 2 hours = £72.22

2 employees = £144.44.

Company frees and licenses = £100,000

	Communicate with chosen company to customise VR training to the organisation and specific roles within HDUHB.
	To ensure learning and development objectives are being considered and met.
	Head of digital services

Head of Learning and development
	April 2024
	
	4 x half day sessions

£36.11 x 4 hours = £144.44
£144.44 x 2 = £288.88




	Pilot the VR training – choose a specific area to pilot the training in. Gather feedback
	To assess suitability and effectiveness of system and evaluate areas of improvement.
	Learning and development facilitator
	June 2024
	
	2 L&D facilitator – 1 week

£841 x 2 = £1682.38




	Training and implementation – Develop and provide training and support to employees on how to use VR technology. User guides and easily accessible training materials developed.
	To support employees in HDUHB who are unfamiliar with VR, taking into consideration any concerns.
	Learning and development training team
	Ongoing starting August 2024
	
	Training Programme

1 x 2-hour session run twice a month.

1 employee £44.86 x 2 = £89.72

2 Employees Annually = £2,152

Initial external trainer and training materials = £10,000

	Infrastructure and equipment- Invest in relevant equipment such as VR headsets and devices.  Compatibility with NHS IT systems and infrastructure should also be considered.
	To ensure smooth integration that is accessible to all areas and employees of the Health Board.
	Head of IT
	June 2024
	
	£1,000,000.00

	Evaluation and ongoing support – Establish plan for ongoing support, including performance statistics, learning outcomes and patient outcomes.
	To ensure ROI to present to executives for ongoing investment and support for employees.
	VR company.
	Ongoing
	
	Ongoing maintenance £200,000 annually.




Stakeholder engagement to define capability needs.

Introducing a new way of learning into HDUHB will require planning, communication and collaboration with key stakeholders but firstly an assessment will need to be carried out to determine who are the key stakeholders that will be involved in the implementation of the technology, also known as a stakeholder analysis. Creating a stakeholder analysis will identify who you will need to communicate with during the initial stages and subsequent progression of the project. Stakeholders should be identified and met with at the initial stage of the project to explore their requirements and views (Hoory & Bottoroff, 2022).

It is essential that the correct stakeholders are selected from the offset to enable them to outline any expectations or objectives they have in the given project and to establish strategic level commitment and what the exact business priorities are (Findlay, 2017).


How to design learning 

To ensure learning and development is effective, continuous analysis of the organsations performance needs and external and internal factors is essential in the development of learning (CIPD, 2023b). An effective Learning needs Analysis (LNA) is a good starting point when designing learning and considers the current and future skills and talent within the organisation, normally carried out with all relevant stakeholders. The LNA needs to align with the organisational strategy and aims to ensure there is sufficient capabilities in the organisation to meet the future needs and demand (Katz et al, 2020)

There are a number of theories on workplace learning that impact design and using models or theories can impact the effectiveness of learning (CIPD, 2023c)

A theory that could be considered when introducing Virtual reality to HDUHB is the constructivist theory. Constructivist theory works on the basis that learners establish information through experiences and build on pre-existing knowledge (Smith, 2017). Cognitive constructivist  was founded on Piaget theory and  emphasises the importance of cognitive development and the role of experience in learning. Piaget believed employees construct their knowledge through hands on experiences  so allowing employees to explore VR in the first instance will enhance learning (Waite-Stupiansky, 2022)

Scaffolding - Piaget also believed that support and guidance is key  and suggested learning occurs with interaction with more knowledgeable individuals  or ‘scaffolds’ . In the context of VR this could involve mentors or specific guides (Malik, 2017)

Constructivism – Piaget theory aligns with the constructivist approaches to learning. This emphasises the construction of knowledge through active engagement and encourages employees to reflect on their VR experiences and make connections through existing knowledge (Babakr, 2019)

Adaption – Piaget described adaption as adjusting ones understanding to fit new experiences . VR can present new immersive experiences and challenges which can prompt them to revise their existing knowledge (Sanghvi, 2017) 

How learning will be evaluated 

The Kirkpatrick (1958) Evaluation model is a widely used model for evaluating training programs and can be used when evaluating the implementation of virtual reality into the health board. It consists of four levels:

Reaction – Gather feedback from employees and other stakeholders. Surveys could be used to gather information on engagement, ease of the system and satisfaction.

Learning – This could be done by reviewing data such as performance metrics, time to complete tasks and uptake in training.

Behavior – Evaluate the transfer of learning from VR to employee’s roles and the application of training.  Collation of feedback from managers or observations could be used.

Results - Measure the impact of VR on HDUHB strategic objectives and KPIs and ascertain if there has been increased productivity, ROI and patient feedback.

 
 

