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Using immersive simulation to teach research skills to student paramedics in higher education: A mixed methods approach
Abstract
Objectives
Within paramedic education immersive simulation is widely used to teach technical skills, but its application to non-technical aspects of practice, such as research skills, is limited. This study aimed to explore immersive simulation as a tool to teach specific research skills to paramedic students in higher education to investigate its novel capacity beyond the more traditionally considered technical elements of practice. 
Methods
A didactic pre-briefing was delivered to undergraduate paramedic students before they undertook an immersive simulation in which they were expected to assess, extricate, and treat a stroke patient, whilst also assessing whether he was suitable to be enrolled onto a clinical trial, provide information on this, and take consent. A large-scale immersive environment furnished with surround audio-visual display equipment was utilised; the environment also contained an ambulance, a hatchback car, and two actors. After the simulation and debriefing, students completed an online questionnaire comprising open-ended questions and the following scales: Simulation Design Scale (fidelity subscale only), Simulation Effectiveness Tool – Modified, and Satisfaction with Simulation Experience. Data were analysed using descriptive statistics and a manifest qualitative content analysis.
Results
Data were collected from twenty-eight undergraduate paramedic students. Most students believed simulation fidelity was important (89.3%) and most agreed that the simulation was realistic (82.1%). Prebriefing (100%) and debriefing (85.7%) opportunities were considered important for increasing student’s confidence and learning, and, overall, students enjoyed the simulation (89.3%).  Three themes emerged during the qualitative analysis: the significance of an immersive ‘real’ environment, enjoyment as important for engagement and learning, and improved confidence via opportunities for autonomous practice. 
Conclusion 
Immersive simulation is a valuable pedagogical tool for the delivery of research skills teaching. These findings align with previous research which has investigated immersive simulation for teaching clinical skills, but more broadly, also highlight the compounding positive impact of immersive technology when deployed alongside actors and high-fidelity equipment. 
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Introduction
Active engagement with real world problems and materials is consistently cited as the most effective strategy for learning (1). Traditionally, for paramedics, this engagement is sourced from clinical placements, however increasingly simulation is being used to supplement learning, expedite skill training, and facilitate assessment (2-4). Simulation is defined as “A technique that creates a situation or environment to allow persons to experience a representation of a real event for the purpose of practice, learning, evaluation, testing, or to gain understanding of systems or human actions” (5, p. 44). It can provide a low-risk environment to create scenarios that would not commonly occur or that are infrequent but still vital to training (6). It also grants opportunities for learners to practice their skills and receive feedback without compromising patient safety (7, 8), and for instructors to accommodate different proficiency levels due to the ability to easily adapt scenarios (7). There are a range of different modalities through which simulation can be delivered, but this article focusses on augmented reality / mixed reality (AR/MR) immersive simulation (9). AR/MR describe a wide range of experiences using simulation devices and computer-generated programmes in which technology is used to surround learners in world where the virtual is mixed with the real (10). In these environments learners can move about and interact with people, manikin-based models, items, and the technology itself. 
Evidence-based practice is now regarded to be necessary for paramedics to provide safe and effective care (11). In response, prehospital research has evolved rapidly (12) and paramedics are increasingly expected to participate in the conduct of research (13, 14) which has not traditionally been considered part of their role (15, 16). However, engagement from paramedics is variable and barriers to the incorporation of research responsibilities have been identified (17). These include ethical concerns (18, 19) and research activities not aligning with paramedics’ traditional priorities of prompt treatment and transfer to hospital (13). Within paramedic education students’ concentration on clinical skills and a preference for practical learning can form barriers to successfully teaching research (20, 21). Without knowledge of, and confidence in applying research skills, paramedics are less likely to engage with research in their practice. Paramedic education lends itself to an experiential learning style, and the HCPC standards state that institutions should consider the use of simulation where it can be meaningfully applied (22). Immersive simulation is widely used to teach technical skills in paramedicine (23, 24) and has been found to increase confidence and competence (25, 9) . However, its application to non-technical aspects of practice is comparatively limited (26, 27). 
No previous research has explored the use of AR/MR immersive simulation to teach research. This research intended to investigate the novel capacity of immersive simulation beyond the more traditionally considered technical elements of practice and contribute to the development of practical approaches to teaching research to paramedics and other health care students in higher education. The development of such teaching strategies aims to promote positive attitudes towards research and increase understanding of, and engagement in, research. The aim of this research was to explore the use of immersive simulation to teach research skills to paramedic students in higher education.  

Methods
This research employed a mixed methods design with the concurrent collection of both quantitative and qualitative data. Approval from Staffordshire University Ethics Committee (approval number: SU_22_256) was received before commencement of the study and pseudonyms were assigned to participants to present alongside data extracts. 
Participants
Third-year undergraduate paramedic students at a university in the United Kingdom who were undertaking a specific module, and who had successfully completed at least one module of research methods teaching previously, were invited to participate (n=38). Whilst immersive simulation was not a regular component of their curriculum, it was not novel to these students. They had participated in educational simulations several times previously, however these had all been related to clinical skills, not research skills. Information power was adopted to consider sample size from a qualitative persective (28). Rather than predetermining a specific sample size, information power required reflection on the richness of the data in relation to the research requirements and aim. From a quantitative perspective, the researchers sought participation from all eligible students to maximise the sample size. In total, 28 participated which was considered sufficient to meet the research requirements in relation to information power. Participation was voluntary and students were assured that there would be no consequences if they chose not to particpate. Information sheets were provided and informed consent was taken ahead of the research commencing.
Simulation Procedures and Process
First a didactic pre-briefing was delivered to students in which they were briefed on what clinical trials were, ethical considerations, and safety and well-being procedures. They were then provided training on the simulated clinical trial they were to be enrolling a patient into, and the processes involved in this. The simulated clinical trial was an experimental randomly controlled trial testing the use of oral anti-hypertensives in patients with acute stroke who would usually be placed on the current hyperacute pathway. Participant enrolment to be undertaken by the students mimicked typical trial enrolment with the patient, or next of kin, being informed of the trial and being taken through the consent process. Next, students were randomly grouped into 2-person ambulance crews to undertake the simulation.
The simulation was undertaken in the simulation centre at the participants’ university which is International Nursing Association for Clinical Simulation and Learning (INACSL) approved (29) and the Society for Simulation in Healthcare (30) code of conduct was followed to ensure best practice in the writing and delivery of the simulation. A large-scale immersive environment furnished with surround audio-visual display equipment which simulated a roadside intersection was utilised; the environment also contained an ambulance and a hatchback car. Two simulation actors were seated within the hatchback car and participants began the scenario from the driving cab of the ambulance mimicking their actions in a real clinical environment. The scenario brief was that Actor A (the patient) had become unwell whilst driving and stopped the car, with Actor B (patients’ wife) calling 999 and giving a patient history. The patient simulated a right sided weakness whilst complaining of a headache and appearing newly confused and disoriented. Participants were expected to assess, extricate, and treat the patient, whilst also assessing whether he was suitable to be enrolled in the clinical trial, providing information on this to him and his wife, and taking verbal consent. The varying capacity of the patient, alongside the time-critical scenario, and ethical consent issues were designed to assess and assimilate the participants clinical practice with their knowledge and understanding of research practice. Participants engagement with the clinical and research principles were monitored by a researcher using video technology in the immersive room. 
Immediately after the simulation, a lecturer, independent to the research team undertook a debriefing / guided reflection with students using the Promoting Excellence and Reflective Learning in Simulation (PEARLS) framework (31). Following this, students completed an online mixed-methods questionnaire which took no longer than 20 minutes to complete before concluding their involvement in the study.
Instruments
A mixed-methods questionnaire was created by the research team to evaluate the students’ experience of the simulation in terms of their enjoyment, engagement, and the impact of the simulation on their perceived knowledge and understanding of research methods. This first asked demographic questions for the purpose of describing the participant sample (age and gender). After this, the following scales were presented: Simulation Design Scale (SDS) (fidelity subscale only) (32), Simulation Effectiveness Tool - Modified (SET-M) (33), and Satisfaction with Simulation Experience (SSE) (34). 
[bookmark: _Hlk179402847]The fidelity subscale of the SDS was adopted as the other included scales do not contain questions relating to realism. This subscale contains two items which are answered twice on a five-point Likert scale, once in consideration of the presence of the simulation design feature (strongly disagree to strongly agree), and once in consideration of the importance of this feature to the student (not important to very important) (32). The SET-M scale evaluates students’ perceptions of the simulation in terms of their learning and confidence. It consists of 19 quantitative items answered on a three-point Likert scale (do not agree, somewhat agree, and strongly agree) and one qualitative question answered using a free text box. The quantitative questions are divided into three subscales: prebriefing (two items), scenario (12 items), and debriefing (five items) (33). The SSE scale examines students’ perceptions of the value of the simulation. It comprises of 18 items, answered on a five-point Likert scale (strongly disagree to strongly agree), that are divided into three subscales: debrief and reflection (nine items), clinical reasoning (five items), and clinical learning (four items) (34). Following these scales, six questions relating to confidence (three items) and enjoyment (three items), written by the research team, and answered on a five-point Likert scale (strongly disagree to strongly agree), were presented. 
Finally, students were asked to answer six broad qualitative questions using free text boxes relating to their experience of the simulation; these are presented in Online Supplement A. These were written by the research team in consideration of the research aim.
Data Analysis  
Quantitative data were first checked for completeness, which resulted in the removal of two incomplete responses. As undertaken in previous studies using such scales, the Likert responses were then transformed into numerical data (35, 36). For the five-point Likert scales a score of one was given for an answer of ‘strongly disagree’ or ‘not important’, rising to a score of five for ‘strongly agree’ or ‘very important’. For the three-point scale, a score of one was given for ‘do not agree’ rising to a score of three for ‘strongly agree’. Scores were calculated by summing responses from each participant for each scale and subscale. Data were then analysed using the Statistical Package for the Social Sciences (SPSS) version 28. Descriptive statistics were calculated including means and standard deviations for the scales and subscales where appropriate.  
Question 20 of the SET-M asked for any further information students would like to provide and required a qualitative response. The information provided here was similar to that in the qualitative questions as both asked for broad perceptions on the simulation, therefore these data were pooled with that from the qualitative section of the questionnaire for analysis. A manifest qualitative content analysis was conducted on the qualitative questionnaire responses in accordance with Graneheim and Lundman’s (37) method.  In this, what participants have said is described and the researcher uses the participant’s words to evidence this alongside describing the obvious and visible in the text (38). The following process was followed to develop categories across all questionnaire responses. First the data were read multiple times to obtain a familiarity with the text. Following this, data were sorted inductively into content areas which are broad groups based on different attentions of the study. Each content area was then divided into meaning units, which comprised words, sentences, or paragraphs related through their context or content (39). After this, all meaning units were condensed and labelled with a code, before being compared for similarities and differences to abstract final categories. Authors completed the analysis independently before findings were negotiated and discussed to reach consensus.
Results
Twenty-eight undergraduate paramedic students from a university in the UK participated. Within the sample, 20 participants identified as female, 7 as male, and one indicated that they would prefer not to say. There were 21 participants aged between 18 and 27, 3 aged between 28 and 37, 3 aged between 38 and 47, and 1 aged between 48 and 57. All students employed the taught research skills to outline the clinical trial and gain consent from the patient or their next of kin whilst also providing clinical treatment. 
Quantitative results
[bookmark: _Hlk182821229][bookmark: _Hlk182821299]Table 1 presents the results from the SDS, SET-M, SSE, and the confidence and enjoyment questions. Results are separated by their subscales where appropriate and for each scale or subscale, the potential minimum and maximum scores for each section are included; higher scores indicate a more positive response from participants. Of particular interest, 89.3% of students indicated that fidelity was ‘important’ or ‘very important’ to them (a score of 8-10), and 82.1% of students ‘agreed’ or ‘strongly agreed’ that the simulation they undertook resembled real life and had inbuilt real-life variables (a score of 8-10) on the SDS. This indicates that the simulation largely met expectations of fidelity. 100% of students gave a score of 4 or higher for the SET-M prebriefing sub-scale and 85.7% of students gave a score of 10 or higher on the debriefing SET-M sub-scale indicating that these elements of the simulation supported their confidence and learning. This is supported by the debrief and reflection sub-scale of the SSE, in which 64.3% of students provided a score of 35 or above, and the median score was high at 40; a score provided by 53.6% of students. Finally, the results indicate that students enjoyed the simulation. 89.3% of students provided a score of 12 or above on the enjoyment scale.
Table 1: Quantitative results relating to paramedic student perceptions of immersive simulation as a tool to teach specific research skills separated by scale and sub-scale
Cronbach’s alpha was calculated to test for reliability of the instruments utilised. Cronbach's alpha for the SDS fidelity subscale was 0.63 for simulation design and 0.84 for importance to the student. For the SET-M, Cronbach’s alpha for each of the subscales were 0.90 (prebriefing), 0.93 (scenario), and 0.95 (debriefing). For the SSE, Cronbach’s alpha for each of the subscales were 0.94 (debrief and reflection), 0.90 (clinical reasoning), and 0.96 (clinical learning). For the questions relating to confidence, the Cronbach’s alpha was 0.86 and for the questions relating to enjoyment the Cronbach’s alpha was 0.92. Consequently, all Cronbach’s alpha scores were within the acceptable range.
Qualitative results
Three themes emerged during analysis: the significance of an immersive ‘real’ environment, enjoyment as important for engagement and learning, and Improved confidence via opportunities for autonomous practice (Table 2).
Table 2: Qualitative results relating to paramedic student perceptions of immersive simulation as a tool to teach specific research skills
The significance of an immersive ‘real’ environment
One student argued that the simulation “didn’t feel realistic” (Hamza), but others acknowledged that there were limitations as to how realistic a simulated environment could be, with some students noting that “It felt as realistic as it can get” (Camille) or the “situation felt as real as possible” (Sitira). Most students reported that the immersive simulation environment created a sense of reality: “an excellent and more effective way of learning, more realistic and easier to place yourself in real life scenarios" (Rose). But one student argued that realism was hindered by equipment availability: “We did not have the full range of equipment available to us that we would normally have on an ambulance” (Amy). The teaching ambulance did contain the equipment necessary for the simulation, however it did not contain the same equipment as an ambulance in practice and this could have reduced the authenticity of the simulation. A sense of reality enabled students to immersive themselves in the task: “the immersive room felt real and helped me concentrate” (Ben) with some noting that they “forgot we were being filmed/ lecturer was watching us” (Yetunde). It was implied this immersion was as a result of the immersive simulation environment, and not something which has been experienced with other methods of teaching: “i think it. made it better and completely helped me get into a real-life situation which i can struggle with as sometimes” (Hannah). 

Few students referred to the immersive technology specifically. One questioned the need for the projections on the walls: “I didn't see the complete point of having the projectors.” (Catherine). However, others indirectly highlighted the importance of these projections for creating a sense of reality: “made it feel as close as possible to real life … there were other factors to consider such as the environment and how this may or does affect the patient and conveyance” (Niamh). Specifically, students implied that the projections encouraged them to consider factors external to their patient: “I think it was very handy as it made you think about external factors and the environment you're practicing in whilst on the road” (Camille). This was of particular importance for the simulation used in this research as the projections simulated the side of a road and therefore there were hazards to consider alongside the patient care and clinical trial enrolment: “Yeah makes you aware of scene safety and hazards” (Louise).

It was evident from student responses that the immersive technology and the physical equipment alone were not sufficient for creating a sense of reality; live patient actors, also known as ‘service users’ to the students as they are actors with lived experience of accessing healthcare services, were important for increasing the authenticity of the simulation: “the service users made the experience seem real” (Fatima) and “real actors make it easier to apply it to a real scenario” (Louise). These live patient actors were preferable to the manikins used previously by students: “it was good to do a real-life scenario with real people rather than a dummy” (Sarah). This use of actors is novel to students as it is common for them to practice on mannikins: “Very different, we have mainly had only either theory or practical teaching using mannequins” (Amy). It is apparent from the questionnaire that the ability to converse with the actors as they would in practice contributed to their perceived significance: “I liked having the service users to talk to as it made the scenario more realistic” (Yetunde) and increased the realism of the simulation: “I enjoyed the interactive element and the use of the service user to make it more realistic” (Charlie). The inclusion of service user actors enabled students to practice their interpersonal skills and deliver information on the clinical trial, something which would not have been possible with the use of manikins: “Better to use real service users than dummies as its better to get a real feel for how they're feeling etc” (Rose). It also provided an opportunity for them to practice managing others on the scene and answering questions relating to the clinical trial: “the wife asking lots of questions and worrying, it enabled my crew to work as part of a team by one of us calming the wife while the other treated the patient” (Ava). 

Enjoyment as important for engagement and learning
The concept of enjoyment was common throughout students’ answers: “I’ve enjoyed the experience” (Ella) and “really enjoyed the simulation” (Yetunde). Some students specifically stated how this enjoyment led to increased learning: “I really enjoyed todays simulation and was pleasantly surprised with how well it went, how enjoyable it was, and how much i gained from it” (Helen). Others linked their enjoyment with the novelty of the immersive simulation environment, and therefore it is challenging to disentangle this enjoyment from the excitement to be using a new facility: “Really enjoyed it. Not used much simulations so was fun to finally start using the facility” (Alex) and “Really enjoyed the simulation experience, my 1st time in there” (Sitira). As students found the immersive simulation enjoyable, their ability and willingness to engage with the teaching seemed to be increased and many students requested that they had more teaching using immersive simulation: “Really enjoyed this experience, would be really useful if we could do this kind of thing more” (Rose).
It was apparent from students’ answers that there was a connection between enjoyment and the similarity between the simulation and their practice. This is not surprising as many paramedic students prefer practical based learning as this is more closely related to the practical nature of the career they are in training for. For example, Sitira stated that she “really enjoyed the simulation, it takes you out of your comfort zone and pushed you into thinking like a paramedic on the road on the job.” Another student noted how the research simulation provided them with an opportunity to also practice their clinical skills: “It was a much better way of engaging us and helps us understand how you use it (research) in real life scenarios. It also meant that we got to practice the other skills at the same time which consolidates the learning” (Charlie). This highlights the benefits of immersive simulation for providing opportunities to combine different elements of learning (research and clinical skills), much like students would in practice; students responded positively to this: “We had fun while learning, using the sim rooms makes practicing our clinical skills and communications with the patient a lot more effective than a lecture” (Muhammad)
Students discussed the benefits of using the immersive simulation environment for teaching research skills and noted that this led to them feeling more engaged: “Different to normal lesson so much more engaging” (Tracy). This is linked with their enjoyment of the sessions and, in turn, supported them in understanding how research skills learnt are applied in their real practice: 
I really enjoyed it. It helped to boost my confidence and I feel that this is needed every week to help me feel like I’m ready to qualify as sometimes I struggle in imagining putting what I’m learning into a real-life scenario (Hannah). 
Students emphasised the learning they gained from the simulation as a result of their increased enjoyment and engagement: “It brought everything we have been learning about over the past few years and condensed it together in an enjoyable and immersive way.” (Camille)
Improved confidence via opportunities for autonomous practice 
Students reported that their confidence increased after participation in the immersive simulation: “it has improved my confidence” (Ava). One student reasoned that one simulation was insufficient for them to feel confident in involving patients in research: “The experience of the simulation was very helpful however I feel that only one simulation is not enough for me to feel confident in new skills such as involving patients in RCTs.” (Amy). However, other students stated that the immersive simulation had improved their confidence in relation to research: “The sim increased my confidence in dealing with that specific acute condition, and use of research/trials as well” (Dembe). In particular, the use of live patient actors provided opportunities for student to practice their communication with patients: “It’s given me more understanding and confidence for the decision making and discussions with patients and relatives about trials.” (Ella)
Students asserted that they appreciated the practical nature of using immersive simulation for teaching research methods: “Was nice to see it in practical form” (Hamza). The ’real’ immersive environment was considered an important factor in clarifying how research is applied to practice which is not clear with typical didactic teaching: “I thought this sim experience was really useful at introducing us into how research works in practice, and I now feel better prepared for it” (Camille). Furthermore, both Ben and Alex explain their preference for this novel practical method of learning about research: “I like the practical approach much better than sitting and listening to someone talk” (Ben) and “only research sessions we have had is in the classroom, so this was a breath of fresh air” (Alex). The immersive environment was also important for increasing students’ confidence and understanding: “I think it helped me to communicate well in a real-life scenario and boost my confidence” (Hannah) and “a lot more understanding using our practical experience alongside” (Fatima). 

The hands-on nature of the immersive simulation was referenced as being important for students in developing their skills: “I learn better in a more active hands-on environment, so for me the simulation I feel I gained more knowledge, understanding and skills from it” (Sitira). This practical method of teaching also provided students an opportunity to work in an autonomous manner like they would do in practice. Students reported that this positively impacted their experience: “fantastic experience, I felt like I had more clinical independence to make my own decisions with the patient” (Heather). Whilst one student reported that they did not like “being put on the spot” (Helen) with autonomous working, another argued that this improved their learning: “was good to go in 'unprepared' to see our knowledge, skills and decision making. Felt nervous but feel I have learnt a lot” (Niamh). 

Discussion
Paramedic students often choose allied health training due to their interest in patient care and practical work and it is common for practical approaches to be utilised throughout their education, especially for the delivery of clinical skills (20). Research teaching, however, is traditionally delivered in a classroom, as echoed by the participants in this research; this, therefore, can lead students to view research as a theoretical rather than practical skill. Evidenced in both the qualitative and quantitative findings, participants were positive about the use of simulation as a practical method of teaching research skills, and the practical application of knowledge learnt, facilitated by the immersive simulation led to increased confidence. This is supported by the high scores on the scenario sub scale of the SET-M (33), the clinical reasoning and clinical learning sub scales of the SSE (34), and qualitative accounts from participants. The link between immersive simulation and increased confidence is not a novel finding and is in-line with previous research in relation to clinical skills or de-escalation training (25, 9, 27), the identified link between immersive simulation and increased confidence in research skills is however novel to this research. From the qualitative accounts it was apparent that the autonomy and high-fidelity the immersive simulation afforded participants was particularly important for increasing confidence as participants were able to see how research fits into their real-world practice and get first-hand experience implementing the skills learnt.
As evidenced by the enjoyment scale and qualitative findings, participants generally reported that the simulation was enjoyable and reported that this increased their capability and willingness to engage with research. Some did link their enjoyment with the novelty of the immersive simulation rather than the research focus. Whilst it is therefore challenging to disentangle the enjoyment of research teaching from the immersive simulation more generally, it does highlight the utility of immersive simulation to increase engagement with topics which currently experience barriers to successful delivery in paramedic education (20, 21). If enjoyment and immersion can generate engagement in previously thought of as theoretical areas, such as research, then there is evidence for a much wider application for immersive education than the traditional clinical skills focus. Barriers to the incorporation of research into the paramedic role have been identified (17, 19), including research activities not aligning with paramedics’ traditional priorities. Such priorities are likely developed early in a paramedic’s career or during training. If immersive simulation increases enjoyment of, and confidence in, research skills, as evidenced in this study, then the adoption of this as a pedagogical technique to deliver research teaching could lead to increased engagement when in practice. 
The realism of the simulation was reported to be high, and this was found to be important to participants in the SDS fidelity sub-scale (32). Participants drew a comparison between their suspension of disbelief and the quality of the learning experience, and directly equated that suspension in part to the environment being immersive. This is supported by previous research which identified that high-fidelity improves student learning and facilitates proficiency and practice readiness (40). Some research has found that high-fidelity simulation may not result in greater education outcomes compared with low-fidelity simulation, however, like this research, they have noted that higher fidelity simulation leads to improved confidence and increased enjoyment (41, 42). Participants described in the qualitative accounts that the suspension of disbelief was a result of multiple factors. They highlighted the importance of the immersive projection technology for increasing realism, as well as live patient actors, high-fidelity physical equipment to interact with (e.g., the use of placebo medications), and the unfacilitated approach. This is supported by existing literature within clinical skills teaching in which advanced computerised models and live actors have been found to increase simulation fidelity (43). These findings have implications for the design of immersive simulation more broadly outside of research skills. Within research simulation design, they point towards the benefits of combining research and clinical skills within one simulation in paramedic education; this not only highlights how research is incorporated alongside practice, but also improves the fidelity of the simulation as students work in a manner similar to practice. 
Strengths and Limitations
To the authors’ knowledge, this is the first study to examine the use of AR/MR immersive simulation to teach research skills. The findings of this not only have implications for paramedic education and training in, but also other disciplines that deliver research teaching both within health care (e.g., nursing) and outside (e.g., natural sciences). However, further exploration is required to evaluate the success of immersive simulation in other areas, especially in consideration of disciplines which perhaps have a lower preference for practical methods of teaching or where these methods of teaching are less commonplace. The findings from this work are based on a single simulation experience undertaken by a cohort of students at one university. Findings may differ if this were repeated within a different context, using a different scenario, or with a larger participant sample, however this research provides a useful insight into this underexplored area which can be built on during future exploration. 

Conclusions
This study represents a vital insight into the use of immersive simulation as pedagogical tool outside of its typical clinical scope in the delivery of research skills teaching. The quantitative and qualitative findings combine to demonstrate that participants were generally positive about the use of immersive simulation for teaching research skills in terms of the fidelity of the simulation delivered, their enjoyment of this, and how it impacted their learning and confidence. These findings align with previous research which has investigated immersive simulation for teaching clinical skills, but more broadly, also highlight the compounding positive impact of immersive technology when deployed alongside actors and high-fidelity equipment. 
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Tables:

Table 1: Mean, standard deviation (SD), median, and interquartile range (IQR) for the overall sample separated by scale and sub-scale.
Table 2: Codes and categories revealed during the analysis.

