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Proposed Title: 

‘Understanding the experience in using Virtual Reality for training Train Managers on the railway infrastructure’.

Overall proposal:

Using VR has training tool to train Train Managers and Trainee Train Managers undertaking Safety Critical Tasks which can be difficult to mimic using traditional training methods such as a power-presentations and role play.


Background and Context:

Understanding how we learn has been well documented with various research and experiment studies conducted Baume and Scanlon, (2018.) Existing research studies have identified seven key conditions to be present for learning to take place;
1. A clear structure, framework, scaffolding surrounds, supports and informs learning; 
2. High standards are expected of learners, and are made explicit; 
3. Learners acknowledge and use their prior learning and their particular approaches to learning;
4. Learning is an active process; 
5. Learners spend lots of time on task, that is, doing relevant things and practising; 
6. Learning is undertaken at least in part as a collaborative activity, both among students and between students and staff; and 2 
7. Learners receive and use feedback on their work. 

Current methods which are used to assess learning include professional discussions, presentations, written assessments, practical observations & role play. Technology is now at the forefront of learning with the use of mobile phones and online games to enhance the learning experience, however in the past 10 years Virtual Reality has become an option to enhance the learning experience. It is vital to identify if VR can be successfully introduced to improve knowledge retention and the overall learning experience. Studies have shown that VR has many benefits to the learning experience, VR can increase motivation, develop confidence, increase knowledge retention, challenge and excite participants. Amany et, al. (2023). A clear understanding of learning theories and approaches has been well documented within current traditional methods in acquiring new skills and knowledge, designing VR exercises needs to address learning preferences to enable a holistic approach.

“Virtual reality (VR) refers to a computer-generated, three-dimensional virtual environment that users can interact with, typically accessed via a computer that is capable of projecting 3D information via a display, which can be isolated screens or a wearable display” (Hamad & Jia 2022, p.4).

VR was initially developed for gaming, subsequently it has become apparent that this technology can be used for learning Hamad & Jia (2022). The issues around VR include cost, it can be out of reach for many organisations due to the high funds required to purchase the headsets and developing the exercises required. Furthermore, cyber sickness can occur with some participants which can hinder learning. Theory to practice has been in the public domain for some time, however, are we going into an era of learning which looks more like Theory, Immersive & Practice. 
In the past ten years there have many studies conducted on the impact in using Virtual Reality (VR) as an effective learning tool however, there has been little research within the domain of Train Managers using VR as a tool for learning & development. Train Managers (TM’s) are safety critical to the safe working of passenger trains, TM’S currently train high risk tasks such dealing with a fire on a train, full derailments and dispatch of trains. These tasks are trained using PowerPoint presentations or handouts with some observations. However, with the introduction of VR participants can get valuable experience in carrying out the high-risk tasks that mimics real life exercises such a fire on a train. 

Current research results demonstrate positive outcomes in using VR, those studies include surgeons, RAF, Police Force, ARMY, Fire Service & many other organisations Hsu et al., (2013); Macloed, (2020); Smith & Steel, (2000); Summers, (2012). All organisations mentioned above are using VR as part of their training methods which have led to positive responses in enhancing the learning experience. VR enables a safe environment which have no safety consequences. Participants can learn from their mistakes by reflecting on their performances with no repercussions. It is imperative to understand if VR can enhance the learning experience in a positive manner from a Train Managers perspective to enable further investment can be made. If it is found to be a successful tool in developing training, other train operating companies in the UK and Europe can embed VR into the curriculum. Areas within Transport for Wales which may gain from this study include Fleet Maintenance, Drivers, Stations and Security.  

As mentioned above it is evident from previous research there are some benefits in using VR as a training tool however, there are other reasons why this research is important to conduct. Within my own professional practice unfortunately there are some fatalities and serious injuries on the platform train interface (PTI) due to passengers falling down gap between the train and platform and slips and trips due to overcrowding. There can be derailments, fires on trains and serious operational incidents such as train collisions. The below results demonstrate the importance in developing better training which could potentially prevent incidents and accidents on the PTI. Last year there were 13 fatalities on the Platform train interface (PTI) in the UK.
· The PTI is managed by Train Managers and Station staff
· There were approx. 1,500 incidents on the PTI. 
· There were 19 thermal incidents 
· There were 8 derailments 
· Start against Signal 14 

The railway industries governing body Rail Safety Standards Board (RSSB) manage the health and safety across the UK railway industry. The RSSB have made it clear in the past two to three years on the potential impact in using VR to better in form training for our future safety critical staff. The rail industry needs to understand the opportunities, the barriers to implementation, and the key considerations are in introducing these technologies to supplement and enhance training. RSSB, (2019)
· Improving safety performance and capacity at the PTI is therefore a priority across industry. RSSB, (2019)
· “Despite these advancements, however, many railway safety-critical training courses remain relatively undeveloped in their delivery style, learning techniques and media”. @rssb_rail, (2018)
· “Industry engagement revealed that there is a strong desire to move away from old fashioned ‘chalk and talk’ delivery in training, with the use of PowerPoint as the main delivery method felt to be disengaging”. @rssb_rail, (2018)

Aims and Objectives 

The overall aim of this study is to ‘establish the experience in using Virtual Reality as a learning tool to better understand how to deal with operational and emergency incidents as Train Manager’. The current tools used to deliver this information include role play, power-point presentations and simulation, these current tools are effective in gaining the knowledge required to deal with incidents, but it does not provide a realistic experience to demonstrate if an individual can effectively deal with task.

Being able to mimic the events in a safe environment but a realistic one is the key. Train Managers can apply theory into practice by demonstrating how to deal an incident using the VR, which mimics the same environment and stress levels as it would do in a real-world incident. The aims and objectives set will incorporate 
Aim:
Examine the experience of using Virtual Reality as a learning tool in dealing with incidents as Train Manager.

Objectives:

· Conduct a Pilot course to identify any limitations 
· Analyse the performance of Train/Trainee Managers when using VR 
· Conduct semi-structured interviews with participants/Focus groups
· Analyse the responses from the semi-structured interviews/Focus group using open coding 
· Examine current literature in using VR as an alternative training tool with emphasis on learning theories 
· Investigate the future aspirations in using Virtual Reality for Train Managers 
· Conclude findings from the research study and make recommendations 


[bookmark: _Hlk179980878]Indicative Review of Literature:
As mentioned, VR is being used within other disciplines. It would be important to address what has been established thus far concerning the findings from numerous studies in using VR as a training tool. There are two main stands of research which must be examined which includes the previous VR studies conducted across various organisations are their findings. Here are just some of the questions within the literature review which needs discussing in depth What are the strengths? What are the drawbacks? How is being used? Are there any gaps in the current literature? What are the limitations in using VR?


The other area which needs further discussion around using VR as a training tool is the association in of learning theories. Learning preferences are concerned with how people learn new skills and knowledge. In the discipline of VR and learning there are various theories of learning that can be used to design effective VR based learning experiences. Moreover, studies conducted within this are new and more studies are required to understand the most effective ways to design and embed VR applications for training. Marougkas et al (2023). 

It is important to note that some learners may prefer to learn in different ways which has been developed from a child. Most learners don’t fit one style or preference using a variety of learning styles to support acquiring knowledge. Gravels, (2016). It is evident if VR is to be used as a training tool for learners to acquire new skills and knowledge learning theories and approaches are essential for understanding how students learn and how to design more appropriate and effective learning experiences. Having a better understanding of learning theories will enable a more holistic approach in designing VR exercises “Comprehending learning theories is crucial for educators since they offer a foundation for developing effective teaching approaches, learning materials and evaluation” Matovu et al (2022). 
Further literature which must be noted within the main study include the following learning theories; Constructivism learning Vygotsky, (1968), Experiential learning Kiolb’s (1984), Gamification of learning Landers, (2014), learning by doing Dewey, (1938), Flow theory Csikszentmihalyi,  (1975), Cogitative theory of multimedia learning Mayer, (2001), Learning through problem solving Newell, (1990), Scientific discovery learning Bruner, (1960), TPACK (Technology, Pedagogy, Content and Knowledge, Mishra & Koehler, (2006), Cognitive load theory Sweller, (1988) and Cognitive affective model of immersive learning Makransky and Petrsen (2021). 

[bookmark: _Hlk179888622]There have been many studies concerning the impact of VR within training education and the public services. Organisations that have conducted substantial and meaningful studies include the Police force, Fire service, medical profession, RAF and British Army to name a few. VR originally began in gaming industry, but it soon became apparent that VR can be used to train participants to complete tasks and increase their knowledge retention. One study on VR showed clear benefits in using the technology, Pottle, (2019) research titled Virtual reality, and the transformation of medical education found that medical students demonstrated greater knowledge retention gain when using immersive technology. It also found that there were less errors made in practice, operations were quicker and overall improved performance. Many organisations within this field now use VR as part of their training programs due to its successful outcomes. Pottle, (2019) also states that “VR is already transforming medical education. It is helping to free learning from the classroom, allowing learners to apply their knowledge to practice and learn from mistakes”. The key themes that have been identified from several studies include increased knowledge retention, motivation, realistic, fun, engaging and improved performance in using VR. One recent study showed an increase in knowledge retention using VR against the traditional method in using power-point presentations. An experimental study was conducted for training fire safety, one group of participants used VR to train the knowledge and one group used the traditional method of power-point presentation. The study found that VR had a positive effect on the participants using VR compared to this using a power-point presentation in many aspects of the final exam. However, surprisingly they found that participants in the VR exercise made more risk-seeking choices than those in PPT. Leder, et al. (2019). 

A further study De Vries et al, (2018) was completed on motivation, the study focused on older adults using VR games so that designers and therapists making informed decisions when designing VR training interventions. The study used interviews with the participants to examine the results. The findings demonstrated that IMI scores were relatively high for all games the participants conducted, this indicated that these VR games seem effective for inducing high intrinsic motivation. The High intrinsic motivation improved performance but the feedback from participants showed negative subscale tension which could be a drawback. A potential drawback in using for training VR is cyber sickness, this has been reported in some studies. Cyber sickness is a motion sickness-like experience in a VR which is visually induced. (De Vries et al (2018) The symptoms of cyber sickness include nausea, disorientation and visual discomfort. One study which focused on a quantitative study focused on six biological features reflecting brain activities. The results showed that cyber sickness was high in relation to the six features identified in the study. Cybersickness can have a negative experience for participants when using VR, the user will distract from the and will not meet the learning outcomes. Another study reported that 80% of participants demonstrated symptoms of cybersickness within 10 minutes of becoming immersed in the VR environment. Cybersickness could be a real issue for some participants, there must be alternatives in using VR, one alternative could be transferring the VR content onto tablets and phones which would allow participants the opportunity to learn using Augmented Reality. AR is cost-effective and inclusive, the majority of participants mobile phones will have the capabilities in supporting applications to allow AR. AR has a number of advantages, a number of studies have shown that it significantly increases participants motivations because it allows the content to be shown in a attractive and novel way. Salar, (2020). 
The are some gaps in literature concerning VR, one area which lacks research is the use of VR within the railway industry. Simulation has been used for train drivers for many years going back to the 1970’s however there is no literature which relates to Train Managers using VR as a training tool. There are many studies on the use of VR within an educational and training context which will inform this research study. Another element which has little literature is the deliberation of learning theories, learning preferences of participants must be taken into consideration when designing VR exercise. Understanding how we learn and how to design effective learning experiences and learning outcomes.

[bookmark: _Hlk179980914]Proposed Methodology:

The proposed methodology for this study incorporates a qualitative approach using a phenomenology and ground theory approach. The rationale for using this methodology design enables the experience to be examined in detail and form the understanding in using VR as a training tool. A qualitative approach Enables understanding of human behaviour, Interviews can be used to gain rich information, helps uncover possible trends and patterns, qualitative research allows you to ask questions that cannot be easily put into numbers to understand human experience, “Qualitative methods are used to answer questions about experience, meaning and perspective”. Hammingber, Kirkan & Lacey (2016).
The reason for choosing a ground theory approach allows researcher to explore a phenomenon in depth with individuals, by which a theory is then generated. The target is to go beyond the understanding of phenomenon by producing a theory that describes the problem being studied. GT facilities and interprets individuals’ subjective experiences. Brennan & Cullen, (2021). In choosing a phenomenology approach attempts to carry out and understand the individuals' actual experiences regarding the phenomenon. Using this approach also Broadens understanding, participants sharing information 
“Phenomenology is a powerful research strategy that is well suited for exploring challenging problems” Neubauer, Witkop & Varpio, (2019)
The methods which will be used to gather the data will be semi-structured interviews and focus groups to gain understanding of the participants experiences in using the VR. The rationale in using semi-structured interviews enables some flexibility compared to structured interview questions, More of a discussion around the experience, it can generate open ended questions which allows further discussions, can be conducted in groups/individual Insight into the participants perspectives, “The method allows the researcher to collect open-ended data, to explore participant thoughts, feelings and beliefs about a particular” Dejonkheere & Vaughn (2019). Moreover, open, axel and selective coding will used to extract key themes from the interviews and focus groups. Open coding in qualitative research is comprised of processes that enable collected data to be assembled, categorised, and thematically sorted, providing an organised platform for the construction of meaning This will allow the data from the semi-structured interviews to be labelled and contrast. Axel coding allows you to begin to draw connections between codes. Selective coding is where you connect your categories together around one core category

Proposed strategy/Structure:

· Random selection of Qualified Train Managers (5 participants)
· Train Managers complete VR exercise
· Conduct Semi-structured interviews
· Collect data and analyse (Coding)

· Random selection of Trainee Train Managers (5 participants)
· Trainee Train Managers complete VR exercise 
· Conduct Semi-structured interviews 
· Collect data and analyse (Coding)













· Conduct focus group discussions with all 10 participants
· Collect data and analyse (Coding)


[bookmark: _Hlk179980951]Ethical Considerations:
Initially gaining ethical approval by the University of Wales Saint Trinity and Transport for Wales is essential. To be able to obtain ethical approval it is important to consider several aspects to ensure the study is valid and reliable. Furthermore, it is paramount that the safety of the participants is at the forefront when completing the VR exercise. The participants will be selected randomly however due to the nature of the exercise it would be important to acknowledge previous traumatic incidents that participants may have encountered during their roles. Due to some of the exercises involving avatars falling down the side of the train it is important to advise the participants what is involved within the exercise to determine if the participants have PTSD. To determine if any participants have PTSD a consent form which will detail the purpose of the VR exercises and potential risks involved. Moreover, in previous studies cybersickness has been reported, participants will be advised if they associate with any of the symptoms to sit down and drink water which will be provided. If the participants determine that they can carry on they will be allowed to continue until they feel they can no longer continue due to the symptoms becoming worse. Any results gathered from the study will be stored in a secure file which requires a password to gather the data, the password will be known to the research only. A dynamic risk assessment will be completed within the classroom environment to ensure the participants are comfortable and feel safe to carry out the exercises. The headsets will be cleaned using anti bacteria swipes to reduced the risk of any bacteria being transferred between participants. If any participants feel they do not want to carry on with the research study they are able to leave the program freely with no consequences. Skulmowski, (2023)
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