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

Abstract:
This qualitative research study will focus on the use of Virtual Reality (VR) in Training Train Managers (TTM’s), the main aim of the study was to analyse the experience when using VR as an alternative training tool to traditional methods that are currently used within the training programme. 
Virtual reality is being widely used across various sectors such as the Armed forces, Police force, Airline pilots, Royal Air Force, Fire Service, British Army, and Surgeons. VR is being used as an alternative training tool compared to traditional methods, one of the main reasons for this, is due to establishments seeing the benefit in training out scenarios that would otherwise be very difficult to mimic in a safe environment and without any consequences if errors occurred. Furthermore, research shows that VR can significantly improve knowledge retention and make training more realistic for participants (Campos, E. 2022). This study analyses the experiences gained by TTM’s in using Virtual Reality as an alternative tool to learn how to deal with certain scenarios, the TTM’s completed an exercise which would normally be trained out using a power point presentation. This study examines 3 Trainee Train Managers, who are currently in week 9 of their 6-month course. The two exercises include safety critical tasks, the first exercise that the TTM’s completed included being able to deal with passengers on the platform, whilst a train approaches. The second exercise included walking across the railway line safely when a train approaches. These Two VR exercises have been designed for the Trainee Train Managers to complete with no time scale specified. The exercise does assess whether they have carried out the correct procedure, due to their previous 9 weeks training they have been trained how to deal with both situations through power-point presentations. 
The method used to establish the TTM’s experience in using the VR was through semi-structured interviews. The semi-structured interviews were conducted post VR exercises, to determine how they felt and what they learnt from the experience in using VR as a training method compared to traditional methods. 
To gather a clear understanding of the experiences gathered from the study, it was paramount to opt for an appropriate methodology. The most appropriate method to use for this study was a Qualitative approach, to attempt to meet the aim of the research it was evident that interviews must be conducted. This methodology allowed the researcher to ask questions, that would support the understanding of what the trainees experienced through their thoughts, feelings, and experiences (Silverman, 2010)
The findings indicate that the TMM’s found the VR exercises engaging and challenging, the subjects stated that the benefits in using this learning tool is much more effective than listening to a trainer or instructor using power-point slides. The participants shared that the experience was interesting, realistic, motivating, and simple to use however, further research is required. The subjects stated that VR is much better than using a power-point presentation however, a comparison would need to be compiled to determine if VR is in fact more suitable in retaining knowledge. Three key themes were identified from the research study which included the following:
Key themes identified from the study:
· Significance of Realism 
· Impact of Cyber Sickness 
· Knowledge Retention
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Introduction:
This study will focus on the use of Virtual Reality (VR), in a training environment for Trainee Train Managers operating for Transport for Wales. What is Virtual Reality? According to Funch & Bishop (1992) real-time interactive graphics with 3D models, combined with a display technology that gives the user the immersion in the model world and direct manipulation. Virtual reality has been present since the 1960’s where an attempt to describe VR as “a window through which a user perceives the virtual world as if looked, felt, sounded real and in which the user could act realistically”. (Sutherland, 1965, p1). However, VR did not materialise until the 1980’s commercially. Since the 1980’s with the introduction of VR, there have been 1000’s of studies carried out by researchers attempting to understand if VR can be adapted within the Education and Training sectors. According to Hamad & Bochen, (2022) VR has was initially aimed towards gaming, however there are many VR applications in various sectors and fields, which include training, education, simulations and exercise. Moreover, there is still a lack of understanding of the strengths and limitations in VR as a technology. 
There are many safety critical tasks that are difficult to re an act in a classroom setting or on a train that a Trainee Train Manager may carry out as part of their duties. These tasks include derailment of a train, a fire on a train, dealing with poor behaviour on the platform, dispatch incidents, dangers on the railway track & dealing with fatalities. Currently these tasks have a procedure which must be carried out as per the RSSB rule book, these procedures are trained out using traditional methods, such as power-point presentations and role play. However, with the use of Virtual Reality and other interactive technologies such as 360 cameras, safety critical tasks can be trained out to TTM’s, with a potential higher rate of knowledge retention achieved than through traditional methods. Furthermore, safety critical tasks which are difficult to recreate, can be replicated numerous times in the classroom environment. This would allow TTM’s to hone their decision making, communications skills & concentrations skills which are essential in maintaining safety and competence. 
One of the main tasks that a Train Manager carries out, includes managing the Platform Train Interface (PTI) prior to the train arriving into the station, this safety critical task has been programmed onto the Virtual Reality headset. The scenario enables the subjects to manage the platform train interface and make safety critical decisions on their own within the safe environment of the classroom using the VR headset.
The second scenario which was embedded into the VR headset, included walking along the tracks and operating the gate crossing system moreover, trains were operating along the section of the railway line. Both exercises took approximately 15-20 minutes to undertake, these tasks can be conducted in the real World however, in using the headsets, the trainees are in a safe environment with no risk to injury. Moreover, the exercises can be controlled by the researcher who has the capabilities to implement distractions into the exercise, this will encourage decision making opportunities which can then be assessed and critiqued.  
In previous studies conducted there have been some positive findings which is encouraging. 
· Main benefits of using virtual reality are reduced training and evaluation time, reduced working hours, reduced need for real equipment, 
· Encourages creativeness for participants 
· Allows errors without any consequences 
· [bookmark: _Hlk156655158]Knowledge retention improved compared to other traditional learning methods. 
(Alexander, A., Brunye, T.t., Sidman, J., & Weil, S A 2005) & (Nikitin, et al 2020)
As previous studies have identified, there are many positives to VR. However, there have been some drawbacks detected. VR equipment can be very costly for establishments to acquire, the cost can run into thousands of pounds a year. Maintaining the equipment and keeping up to date with technology can also be costly. One scenario/exercise plus the equipment, can cost up to the value of £50,000.00. Many organisations do not have the funding to support this technology, especially if establishments are not aware of its advantages to training. Furthermore, cyber sickness has been widely reported in studies, if cyber sickness is present, it can impact the experience and purpose of using VR in training. 

Context of study:
Due to the improvement in technology, many sectors are using this opportunity to improve ways in which we learn. Sectors such as the Public Services have been adopting VR as part of their training methods to train out exercises which would otherwise be trained out using traditional methods, such as power points, observations, or books. Within the railway sector, there have been driver simulation for the past 20 years. Within the role of a Train Manager, there are very limited opportunities in using simulation currently, as part of the role. The role of a Train Manager consists of hundreds of safety critical tasks. These tasks can only be trained through observation, power-point slides or books. One way in which these tasks can be trained out is through Virtual Reality, due to the advancements in the technology VR can make the exercise extremely realistic. The aim of this study is to identify if this training method can be used effectively for the role of a Train Manager. 
List of tasks which cannot be trained in the classroom or in the real World:
· Fire on a train 
· Derailments
· Fatalities 
· Station overruns (Train misses’ platform partially) 
· Passenger behaviour (Falling down the gap)
· Dispatch irregularities (Signal turning red whilst on platform)
· Train evacuation 
· Train colliding with objects (Trees, animals, collision with another train etc)
· Security incidents (Firearms, bomb threats, chemical attacks, etc..)

This study consisted of 3 Trainee Train Managers who were all part of the same cohort group, the 3 participants were at week 9 of their 6-month course. The Trainee Train Managers train for 12/13 weeks with a Commercial Operations trainer for this period, the TTM’s learn all the theory/practical elements in this time. Once the 12/13 weeks have been completed, they will undertake a rules test which consists of 200 questions on the content that has been delivered. Once the rules test has been successfully passed, the TTM’s will progress onto route learning for 4-7 weeks (depending on depot) and then progress onto 4 weeks minding. (Appendix 1, schedule of course). The participants were aged from 21-48 with no experience in using Virtual Reality in any context prior to using the technology, the participants were randomly selected from the group of 8 Trainees and based on availability. The participants were shown how to use the VR equipment prior to starting each task. 
Trainee Train Manager cycle: Minding experience for 4 weeks and deemed competent to operate trains solo.

Route learning to take place 4-7 weeks (Learning the routes which includes all the signals, signal boxes, cross overs, bridges, tunnels, & platforms) 
Trainee Train Manager 12-week course (Consists of all rules and assessments to be deemed competent)










Methods: 
The methodological approach which was used in this study was through the means of qualitative research design, a phenomenological approach was used to gain the insights of participants thoughts, feelings and experiences. It was fundamental to complete a design of this nature to support the aims of the study, this would allow a better understanding of the human experience. To gather the thoughts and feelings from the participants, interviews were conducted once the exercise were completed. The event is seen through the eyes of the subjects with no influence or interpretation from the researcher (Pelias, 2011). 
According to Bearman (2019) In qualitative studies, researchers often seek to understand the human experience. Interviews are, therefore, one of the most common qualitative data collection methods. 
Gathering information through interviews gave the participants the opportunity to express their views in detail. Due to the nature of this study, it was important for participants to provide their feelings through the semi-structured interviews, this method encourages a deeper conversation concerning their experience and a rich source of information than compared to other methods such as questionnaires. According to Cleland (2019) Qualitative research is very important in educational research as it addresses the “how” and “why” research questions and enables deeper understanding of experiences, phenomena, and context. Qualitative research allows you to ask questions that cannot be easily put into numbers to understand human experience. 
The rationale for using semi-structured interviews allows the interviewer to ask open questions which have been pre-determined and prompt discussions concerning the participants responses. Furthermore, recording the interview is much more sufficient than making notes as the interviewer may miss some key points being discussed (Jamshed, 2014). Convenience sampling method was used in this study, 8 members of a group (Trainee Train Managers) were accessible to the researcher at any given time, with 3 TTM’s volunteering to take part in the study. In future studies it may be beneficial to include a large sample size for credibility however, there can still be a rich source of information gathered regardless of how many participants are involved.  (Patton, 2020 & Giori, 2009). 
Ethical approval was granted by the University of Wales Trinity David before carrying out the VR exercises and interviews. Prior to commencing the study, all the participants were given an agreement form to read and sign, agreement form (Appendix 2). The document included the overview of the study, methodology, use of data and ethics involved and GDPR requirements. The participants were advised if they wanted to withdraw at any time this would not have any detrimental impact on the study. 
The study was carried out in a classroom environment on a one-to-one basis to make it comfortable for the participants to complete the exercise without distractions and pressure of other participants watching. The interview was also conducted in the same room to encourage the participants to discuss openly and honestly about their experience in using the VR for learning purposes openly (Appendix 3) 
The interviews lasted no more than 15 minutes with the 2 Virtual Reality exercises each taking 6-7 minutes to complete. The subjects were appointed in their positions as Trainee Train Managers 10 weeks earlier, which has allowed the Trainees time to fully integrate into the role. The interviews were recorded using a recording tape, this allowed the researcher to fully invest their focus on the responses of the subjects and explore their answers for further understanding. 
The interview questions are as follows; 1. How were you feeling before taking part in the VR exercise?
2. What knowledge or previous experience have you had in using VR?
3. How did you feel about using the VR equipment?
4. Did it feel realistic? If so, why?
5. Was the experience beneficial? 
6. Did you feel you were limited in any way?
7. Did you feel this can be used for other scenarios? If so, what and why?
8. How long did it take to get used to the VR equipment?
9. Did you experience any Cyber sickness? 
    10.   What were your thoughts about VR prior to taking part?
    11.   What are your overall thoughts about using VR for the role of          
            Trainee Train Managers 
    12. Did you feel you retained knowledge better than using other traditional methods?




Once the primary data was collected, it was paramount to analyse the information by identifying patterns and themes. This was carried out by using the technique of open coding, this allowed the researcher to identify patterns and themes. According to Moser & Williams, (2019) 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. 
To ensure the reliability of the study, the transcripts were read numerous times and errors corrected if required, furthermore each interview was analysed with the same amount of due diligence as the other. Interviewee Transcript Review (ITR) was carried out to ensure the transcripts were accurate, according to Rowlands, (2021) Interviewee Transcript Review is certainly a way to check interview transcripts with research participants. To date, the literature has contemplated how these practices impacts data quality, focused on the ability of a participant to correct, add or remove data. 


Discussion:

The themes which were identified within the literature, such as cyber sickness, and knowledge retention was also apparent in the primary data gathered in the interviews. The main themes which will be discussed in depth include Realism, Cyber sickness & Knowledge retention. 

The significance of Realism:

According to Alexander et al (2005), realism can be described in as the extent to which the virtual environment emulates the real world. Realism is paramount when using Virtual Reality, if the simulation is not realistic it makes the whole concept unsuitable for its purpose. The sole intention in using Virtual Reality is to make it immersive, VR ultimately needs to trick the brain, which makes the user feel like they are somewhere else by mimicking the perceptual experience we have in the real world (Penn & Hoult, 2018).
In making VR realistic, it gives the same psychological feelings as it would in real life. 
According to Jung & Lindeman (2021) the concepts of immersion and presence have been considered as staple metrics for evaluating the quality of virtual reality experiences for more than five decades, even as the concepts themselves have evolved in terms of both technical and psychological aspects. In the primary data the participants discussed in the interviews how they felt about how realistic the experience was, the subjects felt that this was a of pivotal importance to make the graphics feel like you were there. 
Subject 1:
‘Yes, it was very realistic. The station was very detailed, so it made it feel like you were   there. The speed and the sound of the train was as if I was next to a real train’. I was feeling worried that the train would actually hit me so I tried to step back away from the train
Subject 2:
‘If it wasn’t so realistic, I wouldn’t have taken the exercise as serious as I would have, I felt that I needed to get the task done safety or they could be consequences, the realism puts you under similar stresses and pressures as the real thing which is really important in this role’
Subject 3:
It is very realistic compared to other ways in training out this type of content. I felt that it was quite slow when completing some movements and more space to make more realistic so you can walk rather than transport yourself.

As the participants have stated in the interviews, it is very important that the experience in using Virtual Reality is realistic, this allows for psychological and mental stresses occur. If these feelings are not present when completing exercises using this technology, this will make the concept unsuitable for its purpose. According to Penn & Hoult (2018) The more convincing (or immersive) the virtual world is, the more we start believing—or at least feeling as if—we are in the virtual environment.  Interesting Virtual Reality can trick the brain in thinking it is somewhere else when using VR, if we think about how we interact with the real World using our senses such as vision, hearing and touching, this can be generated through VR. The brain needs to initially bring in information about what is around us, things like taste and hearing. The brain will then interpret the information, which enables us to understand what is happening in the environment (Penn & Hoult, 2028). 

Subject 1:
If I had never been on the railway tracks before, it would defiantly be beneficial to understand how fast and big the trains are. Using the VR headset made it feel like I was there, I had to make quick decisions not to be hit by the train and be able to open the gate and close it to complete the exercise correctly. I froze when the train came towards me, I didn’t know what to do at that stage.
It is evident that VR scenarios must be realistic to enable the subjects experiences to be tangible and purposeful. It is clear from the primary research, that VR must be realistic to support learning through other means than traditional methods.  

Subject 2:
Using the VR headset made it feel like I was there, I had to make decisions to close the get and move away from the train to complete the exercise correctly. During the scenarios I felt a bit apprehensive crossing the tracks on the VR game as I would if It was for real
Subject 1:
I think it would improve my learning in different scenarios that are not possible to train out in the classroom or out on the line, you get to see how things operate on the railway prior to going onto the tracks and the dangerous of the railway. I would learn and retain information better if there were VR exercises on more scenarios. I think different dispatch procedures would be suitable to have such as small platforms and intermediate dispatch, passengers distracting you whilst dispatching. This would help because you would have a rough Idea of what to expect, I would have more confidence when working a train for the first time.

During the scenarios, subject 1 felt as if the train was going to hit them when crossing the railway tracks, this demonstrates the realism of the scenario, however it is important to note that there are no consequences within VR, so it cannot completely match the human behaviour when completing tasks in the real world. According to Arias, et al (2019)
Understanding human behaviour in VR is key in achieving exercises that reflects more closely real-world behaviour. The challenges presented here show some of the pitfalls of using VR. Ths also shows possible solutions to improve not only the perceived realism of the scenario but also its implication in prompting realistic behaviour from the participants. The lack of consequences in a VR scenario cannot be ignored, as it can have an important effect on the participants' behaviour.

Impact of Cyber Sickness:

One potential draw back which has been identified in the primary data, are the symptoms of cyber sickness, 2 participants did recognise some symptoms associated with cyber sickness during or after the exercise. It would be beneficial to identify coping mechanism to reduce cyber sickness. The subjects stated they felt some motion sickness soon after taking the headsets off, the subjects sat down immediately and drank some water. The subjects felt fine after 30 seconds after sitting down. 
Virtual reality (VR) experiences can cause a range of negative symptoms such as nausea, disorientation, and oculomotor discomfort, which is collectively called cybersickness. Previous studies have attempted to develop a reliable measure for detecting cybersickness instead of using questionnaires, and electroencephalogram (EEG) has been regarded as one of the possible alternatives. However, despite the increasing interest, little is known about which brain activities are consistently associated with cybersickness and what types of methods should be adopted for measuring discomfort through brain activity. Chang, Billinghurst & Yoo (2023, p. 1-7)

Subject 1:

I did feel a bit of motion sickness after taking the headset off but only for a few seconds and then I was ok. During the exercise I felt fine.

Subject 2:

A little sickness during the activity which was strange but overall fine. Straight after I felt ok, I didn’t feel like it had an impact on my performance during the exercises. If the cyber sickness got any worse, then I may think twice about using the technology.

Subject 3:

No cyber sickness felt throughout really, enjoyed the experience. I thought I might have some sort of sickness due to getting headaches on a regular basis.

Cyber sickness can have a negative impact on the experience in using VR, it can also be detrimental to its purpose in training out safety critical tasks for a Trainee Train Manager. The subjects used the VR headset for approximately 15 minutes during the exercises, VR is best used for relatively short exercises to reduce the risk of cyber sickness. It is clear cyber sickness can be an issue when using VR, however as subject 2 stated ‘I didn’t feel like it had an impact on my performance’. This is obviously encouraging but subject two also stated that ‘if the cyber sickness got any worse, then I may think twice about using the technology’. Cyber sickness must be taken seriously, symptoms of cyber sickness can last up to 5 hours (Rebenitsch, & Owen 2016). There are several studies concerning cyber sickness, there is even some studies that suggest that cyber sickness can be predict prior to onset (Sergo, Marek & Tomas, 2022). Some precautions can be taken to reduce the risk of cyber sickness, reducing the time of the exercise, the speed in which you can move within the scenario and reducing the field of view. Furthermore, some studies suggest that if you suffer from fatigue, sleep loss, upset stomach and other types of illness, subjects are more likely to suffer from cyber sickness, as well as those who suffer from migraines or concussion (Koslucher et al. 2016). Moreover, it has also been suggested that anxiety can significantly increase motion sickness (Bruck & Watters, 2019). Due to the experiences the subjects have shared in this study and previous research, it would be appropriate to warn participants using the VR headsets, they may experience some sort of cyber sickness during the exercise. If this occurs, the participants should stop the exercise and rest before continuing the exercise. It would also be beneficial to warn participants if they suffer from headaches, anxiety, fatigue, upset stomach or sleep loss because they are at a higher risk of cyber sickness. It must be noted, that there is a higher risk of cyber sickness with VR games where there is a lot of movement and running rather than exercises which will be practiced for Trainee Train Managers. TTM’s will be making slow movements with no running, the overall aim for a TTM using VR is to master a task, rather than focusing on completing an exercise within a timed environment which is common for gaming exercises. 











Knowledge retention:

Retaining information for the role of a Trainee Train Manager is vital in passing the 6-month course and carrying out their safety critical roles when operating sophisticated mechanisms. A Trainee Train Manager must achieve 90% in their rules test which has 260 questions, so being able to retain information is vital for TTM’s, this ensures passenger safety when using Transport for Wales. 
[bookmark: _Hlk156675764]“Knowledge retention is defined as the proportion of knowledge retained by an individual after a specific retention interval. Furthermore, a retention interval is defined as the time that elapses between a test of original learning and a retention test” (Bruno, Ongaro & Fraser 2007, p1). The interviews relieved that the subjects felt using VR would improve their knowledge retention compared to traditional methods, the subjects felt they learnt more by ‘doing’ rather than reading rule books or observing a video or person completing a task which the subject would be tested on as part of their safety critical role.

Subject 1:
Yes, I feel I retained more than I would watching a video on TV or observing someone else completing a task, I feel my learning preference is ‘doing’ rather than observing or writing something down. I felt like I was there doing it, rather than watching. The experience of doing something has such more profound impact on learning than reading something from a book. Being able to make mistakes in a safe environment with no consequences is amazing. With the added bonus of feeling like I was there is extra special for retaining information and learning from mistakes more effectively. From the training completed so far using traditional methods like reading rule books and watching videos I may forget the process surrounding procedures because how I gained that knowledge. However, from the experience that I have gained today with VR I doubt very much I would forget the procedures required because how real the experience felt.


Retaining knowledge on the railway is extremely important for Train Managers, they need to solve mechanical issues with the trains and to follow a process when dealing with emergency situations such as a fire on a train, derailments, and fatalities. With the use of VR, Train Managers can train how to deal with these emergency situations numerous times and in a safe environment using VR. From the viewpoint of subject 1, who states ‘From the training completed so far using traditional methods like reading rule books and watching videos I may forgot the process however from the experience that I have gained today with VR, I doubt very much I would forget the procedures required because of how real it felt. It must be noted that further research is required within this sector to analyse a comparison with traditional training methods. However, one study by Zhao et al, titled ‘The comparison of teaching efficiency between virtual reality and traditional education in medical education’ demonstrates that VR can improve knowledge retention compared to traditional training methods.
The study had one group of students were taught through the method of VR and another group taught through the method of traditional methods. The results showed that the students in the VR group achieved a higher pass grade than those in the traditional training method. The findings suggest that ‘Medical schools should consider making greater use of VR when educating students’. (Zhao G, et al 2021)


Subject 2:

100% I feel I would retain more from using VR than reading a rule book or observing someone else doing something. I can also master it in a safe environment rather than putting myself in danger and others 

Subject 3:
Yes, I learn more by doing it myself rather than watching someone else doing it. It is much better way to learn then reading rule books or role play which can be awkward and embarrassing at times.


Some knowledge retention tends to lapse shortly after knowledge has been obtained, to pass the rules test for a Train Manager they must achieve a pass rate of 85% (Bruno, Ongaro & Fraser 2007). Research shows (Sisson et al, 1992) that retention generally falls 25% within a few months, which would mean that 45-60% of Train Managers become incompetence after several months. Research shows that retention rates of 85% after four months, 80% after 11 months, and 75% after 24 months. There are many tasks that a Train Manager will not undertake, that have been trained and assessed as competent for up to 3 years. Each Train Manager must complete a competence cycle throughout a 3-year period, which includes 300 tasks. Furthermore, a rules test will also take place every three years. (Appendix 4 showing 3-year competency cycle). 
If an On board Train Manager assessor has not observed competence during the 3 year cycle, they will ask questions to confirm any missing competence. An example of this could be a fire on a train, which is a very rare occurrence, and highly unlikely to be observed by an On board Manager assessor. According to (Sisson et al, 1992) retention rates generally fall within a few months of obtaining knowledge, so there is a strong possibility that a Competent Train Manager may have gaps in knowledge concerning a fire on a train for example. However, if VR was available to use on a regular basis for a Trainee or Train Managers their knowledge retention would likely still be present. 

Conclusion: 

In conclusion, this study Virtual Reality has demonstrated it’s potential to make training enjoyable and fun which is a great way to learn, it can also have a positive impact on knowledge retention. The subjects’ experiences have been very positive towards the use of VR in training, the subjects stated they felt that the exercises were realistic. Virtual Reality may not be as accessible as other forms of training methods such as smart boards, power-point presentations or other forms of VR. However, the thoughts from the subjects and previous studies demonstrate that VR has a place within training Trainee Train Managers and other roles within the railway. One potential draw back with VR, which has not been discussed within this study is the accessibility of VR, according to (Hussein & Mustafa, 2015), one of the issues with many establishments is the affordability of VR, however VR has evolved, the cost of VR has reduced considerable. The reduction in cost has enabled institutes to engage with VR and adopt this technology to integrate as a training method.  It must be noted, that from this study and previous studies discussed in this paper that there are some drawbacks to VR which must be highlighted, one drawback which was identified in the study was cyber sickness, comments from the subjects suggest that they felt a bit nausea after taking the headsets off. There is also evidence of cyber sickness in many studies on the subject, however minimising the risk of cyber sickness can be achieved by reducing the time spent on VR. Many studies (Staufert, et al, 2018) show that cyber sickness appears when participants are moving quickly or spending more than 30 minutes using the headsets. 

In summary, VR has the potential in playing a significant role within the training of Train Managers across Wales and boarders, it can be very difficult to train TTM’s to deal and respond to emergency situations using rule books and power-point presentations only. It is evident from this study and many other studies that VR has a place in training, especially those scenarios which cannot be recreated in the real-world environment. 

Limitations to the study:

The sample size is small, so a larger group of participants would make the data collection more robust, varied, and rich with increased viewpoints. Having more participants would encourage more themes to analyse and discuss.  Moreover, more decision making, and duration required on the virtual reality exercises would allow more exposure in using the technology and gathering further thoughts. Interviewing participants prior to taking part in the exercise may have been beneficial for the study concerning questions surrounding anticipation. Furthermore, increasing the group to 30 and having 1 group of 15 complete a power-point presentation with information they need to retain for a test and the other group of 15 subjects completing a VR exercise with the same information to retain for a test. This comparison may shed some light on whether VR improves retention rates.
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Appendices:
Appendix 1:
	[bookmark: _Hlk523737723]Timescale
	Dates
	Conductor Course content
	Trainer
	Activities/Comments
	Notes

	WK1
	15th-119th May
	Company Induction
Introduction to the Conductor role
Think like a Conductor (Colours)
Human Factors & NTS
Accessibility & Inclusion
	

Designated Trainer
	Monday-Induction  
Tuesday- Introduction to your role 
Wednesday- Think like a Conductor (Colours), Human Factors & NTS
Thursday- Accessibility & Inclusion
Friday- Accessibility & Inclusion


	

	WK2
	22nd – 26th May
	Personal Track Safety, electrified lines & Safety Critical Communication
GSMR
Manage & Maintain Security & Safe Behaviours
Managing Confrontation & Anti-Social Behaviour
	

Designated Trainer
	Monday PTS 
Tuesday- PTS inc Safety Critical Communication / AC/DC & GSM-R 
Wednesday- PTS Practical / Manage & Maintain security & safe behaviours
Thursday- Managing Confrontation & Anti-Social behaviour
Friday- PTS Assessment. BTP visit 

	
CMS Checkpoint 1: 
PTS Assessment


	WK3
	 29th May- 2nd June 
	Prepare for duty/Booking On & Off Duty
Handover & Dispose of Train
Customer Service
	
Designated Trainer
	 Monday- Prep for Duty/Booking On & Off Duty
Tuesday- Prep for Duty/Booking On & Off Duty & Handover & dispose of a train
Wednesday- Customer Service
Thursday-Customer Service/Reporting
Friday- Prep for Duty/Booking On & off Duty PD 


	

	WK4
	5th June-9th June
	Retail Duties
Manage the Train Environment
	

Designated Trainer
	Monday- Retail Duties
Tuesday- Retail Duties 
Wednesday- Retail Duties
Thursday- Retail Duties 
Friday- Customer Service Assessment, Manage the Train Environment & Reporting
	1 to 1’s 

	WK5
	 12th June-16th June
	Changing Ends & Train Termination
Additional Train Movements
Signalling
	
Designated Trainer
	Monday- Retail PD, Changing Ends & Train Termination. Additional Train Movements.                                               
Tuesday- Signalling                                     
Wednesday- Signalling                                    
Thursday- Signalling re-cap/Reporting (Signalling Assessment PM                                                         
Friday- Reporting/Prepare a train for service/Principles of ASDO/ASDO OVERRIDE

	

	WK6
	 19th June-23rd June
	Prepare a train for service 
Core Traction Training
	
Designated Trainer
	Monday – Traction Training (Night)
Tuesday- Traction Training (Night)
Wednesday- Traction Training (Night)
Thursday – Traction Training (Reflection CMS)
Friday – Traction training 197 Theory/Static or Practical (Day)

	

	WK7
	26th June – 30th June 
	Manage Train Movements & Door Operations
	

Designated Trainer
	Monday – Manage Train Movements & Door Operations
Tuesday- Manage Train Movements & Door Operations (Reporting)
Wednesday- Manage Train Movements & Door Operations
Thursday- Manage Train Movements & Door Operations- Practical Assessment / PD
 Friday – Meet the minder day/
Shadowing
VR – Dispatch (Short platform/ 2 against the red/) unmanned/manned/RA/ passenger falling down the gap/
Minor risk – VR 
2 against the red - VR 
Short platform – VR
Emergency fire on a train – VR  
197’s/231’s /398’s/756’s 
	
CMS Checkpoint 2:

Booking on PD, Customer Service, Retail PD, Signalling, Dispatch Practical, Dispatch PD

	WK8
	 3rd July-8th July
	 Minders Week
	
	Minders Week


	

	WK9
	 10th July -14th July 
	
Respond to Faults During the Journey

Train Working in Degraded Conditions



	

Designated Trainer
	Monday- Normal Ops Knowledge Check 
Tuesday- Respond to Faults During the Journey
Wednesday- Respond to Faults During the Journey/ Train Working in Degraded Conditions
Thursday- Train Working in Degraded Conditions/Reporting
Friday- Train Working in Degraded Conditions Assessment/ Emergency Working

	

	
WK10
	17th July-21st July 
	
Emergency Working
	
Designated Trainer
	Monday- Emergency Working/Reporting 
Tuesday- Emergency Working Assessment
Wednesday –Traction refresh (Principles of route learning)
Thursday- Course Recap & Revision
Friday- Course Recap & Revision
	CMS Checkpoint 3:

Degraded, Emergency


	WK11
	24th July-28th July 
	ICE Assessment
Traction Assessments
Principles of Route Learning
	
Designated Trainer
	Monday- ICE Assessments
Tuesday- ICE/Traction Assessments 
Wednesday- Traction Assessments
Thursday- Traction Assessments
Friday- Traction Assessments 
	CMS – PRL
(CMS - ICE & Traction for CM’s & CI’s)

	WK12
	31st July-4th August
	Annual Leave
	
	Annual Leave
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Description automatically generated]
Participant Name __________________________________
Interviewer Name _________________________________
Interviewer Programme of Study ______________________________________
Research Learning Supervisor  ________ Dr Alex Bell, UWTSD _______________
Participation Agreement to be interviewed:
I agree to participate in the research concerning Understand the experience of virtual reality in training trainee Train Managers on the railway infrastructure I understand that the purpose of this study is to examine my experiences/understanding of “e.g. the nature of the experience that they have had or the thoughts that they have”.  I understand that this will involve me in a relatively short 30–45-minute interview.
I understand that this interview will be recorded and transcribed for use only in interviewer’s full name the DProf programme at the University of Wales Trinity Saint David.
I understand that my name or any reference to my identity will be kept anonymous in this study and for any subsequent use I will be asked again for my consent.  I understand that use storage of the recordings and transcriptions relating to this interview will be anonymous; safely secured and not be used for any other purpose than this study and will be subsequently destroyed after the use intended here.
I understand that I may withdraw from the study at any point with all records of my contribution removed without having to provide a reason. 
Interviewee Signature:
Interviewer Signature:
Date of Interview:
A copy of this agreement should be retained by both interviewer and interviewee.
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