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Abstract

:

Background: Mixed-reality simulations (MRS) have been available for some time. However, teacher education programs in the United States are now introducing MRS as part of teacher training. Therefore, this study sought to determine teacher candidates’ perceptions of MRS and their possible benefits for education. Objectives: The purpose of this case study was to determine factors associated with a positive simulation experience, the simulation improvements or concerns, and what the teacher candidates learned from the live session. Methods: A qualitative methodological approach was employed. Feedback results were collected from 57 teacher candidates who participated in the MRS session, which were analyzed using an Excel document to identify the emergent themes. Results and Conclusions: The qualitative data revealed three themes: the real-life experiences were beneficial in acquiring pedagogical skills; the simulation was an effective training resource; and there was a need to improve the technology to ensure more realistic experiences. The simulation enables pre-service teachers to engage, think critically, and apply teaching skills with a small group of students. Conducting only one simulation was not enough to acquire knowledge on best teaching practices. Therefore, there is a need to implement additional MRS scenarios at the university level, so that teacher candidates can practice and feel confident teaching students in a safe environment.
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1. Introduction


To acquire the pedagogical knowledge to teach in traditional face-to-face courses, teacher credential courses in the United States give teacher candidates classroom management and teaching skills using lectures, fieldwork, group activities, research papers, assignments, videos, discussion postings, and course textbooks. More recently, mixed-reality simulations (MRS), which are a combination of real and virtual environments that provide full, immersive teaching experiences, are being used as supplementary activities to further develop teaching skills.



This study gathered teacher candidates’ perceptions of MRS after they participated in a foundations course in September 2022.



The remainder of this paper is organized as follows. Section 2 comprehensively reviews the use of MRS in teacher education programs, identifies its possible advantages for teacher education, and outlines the current study. Section 3 explains the study methods and instruments, Section 4 details and discusses the findings, Section 5 gives the limitations and suggests future research directions, Section 6 considers the implications of the findings, and Section 7 concludes the paper.




2. Literature Review


2.1. Role of Mixed Reality Simulation in Teacher Education


As MRS is being included in many teacher education programs, there has been significant research into its efficacy and applicability [1,2,3,4,5,6,7,8,9,10,11]. Simulations re-create aspects of reality to gain new information, values, and cultural understanding or to develop a necessary skill for a profession [12]. Simulation-based training has also been a common tool in other professions; for example, simulations are used in the healthcare profession to acquire anatomical and surgical knowledge [13] and in other industries such as aviation to train pilots.



Simulations promote higher-order learning, critical thinking, and self-directed learning. As MRSs are ambiguous or open-ended, they encourage learners to contemplate the implications of the scenario, and, because they emulate real life, they can engage the interest of the students. MRS participants interact with a simulated environment that has real objects or individuals who engage with each other in real time [1]. In 2015, TLE TeachLivE, software designed for the educational development of pre-service teachers, began a working partnership with a company called Mursion [14]. Mursion has developed MRS for teacher candidate programs that allow them to interact with the Mursion-designed student avatars in classroom environments. The avatars respond to the teacher candidates’ questions and allow them to role-play student responses [15]. During the MRS, the teacher candidates can practice various teaching techniques, such as communication, making decisions in real time, managing student behavior, and testing different outcomes [16].



Additionally, MRS has served its purpose during the COVID-19 pandemic when many universities were suddenly disrupted from teaching face to face and had to quickly shift teaching styles to an online setting. The need to include MRS technology in various teacher education programs has enabled teacher candidates to learn, understand, and grow in the knowledge of classroom management and teaching during the pandemic. This type of practice-based technology program in teacher education requires scaffolded simulations whereby instructors decrease direct instruction as candidates become more competent in learning on their own with scaffolding tools such as MRS [17]. The use of MRS provides teacher candidates with necessary benefits in learning such as improved training transfer to real-world teaching scenarios [17].




2.2. Advantages of Mixed Reality Simulation


MRS can benefit teacher education programs by increasing the teacher candidates’ confidence and self-efficacy. In an MRS study on 13 pre-service teachers, 10 participants felt an improved level of confidence in their teaching in live classrooms and 9 felt more confident in handling difficult situations after receiving and dealing with unfavorable reactions from the avatar. Overall, the MRS helped prepare the pre-service teachers to handle challenging students in live classrooms [1].



Confidence levels have been found to increase in pre-service teachers who participate in MRS. For example, Piro and O’Callaghan [2] found that when pre-service teachers continued to interact with the MRS, they became more confident in speaking and utilizing the language needed for teaching. Ledger et al. [3] reported that pre-service teachers who had participated in MRS began to adopt questioning and direct instruction approaches in their teaching and concluded that their teaching confidence had increased because of the teaching strategies used during the MRS.



Another MRS advantage has been the pre-service teachers’ increased self-efficacy and their ability to achieve the desired student interest and learning results even for challenging and apathetic students [18]. A systematic study found that the MRS had increased the participants’ self-efficacy and understanding of how to teach. The pre-service teachers were also found to have developed an understanding of their professional teaching identities by dealing with the difficult behavioral management and lesson plan delivery situations in the MRS [11]. Peterson-Ahmad [4] also found that the self-efficacy in the teacher candidates increased with the rate of response opportunities they faced in the MRS, which led to a decrease in disruptive student behavior and an increase in on-task behavior. Gundel and Piro [5] also concluded that MRS could enhance self-efficacy through enactive learning and peer observation. The teacher candidates felt that they were able to assume the role of the teacher by problem solving and trying new teaching practices, and reported that watching their peers during the simulation helped strengthen their pedagogical skills. Generally, it has been found that when teacher candidates are given advanced opportunities to learn about teaching methodologies and practice different strategies and approaches, there is a greater chance that they will continue in the teaching profession [6].



Overall, the literature review revealed that MRS can successfully prepare teacher candidates to teach with confidence and self-efficacy and can equip and prepare them for real-life settings.




2.3. Mixed Reality Simulation Challenges


However, some challenges to using MRS have been found for beginning teacher candidates. The first challenge is for the teacher candidates to believe they are interacting with real students in a live classroom environment. Dieker et al. [7] noted that teacher candidates must suspend their disbelief during the simulations to enable the relevant learning to take place. In a case study conducted by Garland et al. [19], the few participants who had felt they were working with real students in a classroom were found to have enhanced their learning. However, suspension of disbelief has not always been successful. Dalinger et al. [1] found that two pre-service teachers involved in an MRS felt that the avatars looked ‘awkward’, ‘strange’, and ‘computer-generated’, and commented that ‘they look so fake’ and ‘robotic’ and that ‘it freaked me out’. In another mixed-methods design study, Hudson et al. [8] found that 11 out of 29 pre-service teachers felt that the MRS was unrealistic. Therefore, it can be difficult to convince teacher candidates that they are participating in an authentic environment, which can affect their teaching performances [1]. Participants may feel apprehensive and have difficulty connecting to the avatars as students. This limitation warrants further study and research, as this was also found in this study, with several teacher candidates saying that they were uncomfortable talking with the avatars. This is discussed in more detail in the findings section.



Another challenge during MRSs has been the presence of peers. Gordon et al.’s [11] systematic review found that teacher candidates had trouble learning from the experience when their peers were present, while the teacher candidates in Stavroulia et al.’s [9] study reported feeling stress, anxiety, confusion, embarrassment, and fear during the MRS, and Larson et al. [10] found that the teacher candidates experienced increased anxiety or nervousness because of a need to perform well in front of their peers. Larson et al. [10] concluded that teacher candidates needed more information about the avatars in advance and more frequent simulation practice to reduce their anxiety. Dalinger et al. [1] also found that some teacher candidates felt challenged, frightened, distracted, nervous, and hesitant when being watched by their peers during the MRS. As detailed in the Findings Section, this study also found that 29% of the teacher candidates (14 out of 49) felt that the technology needed to be more advanced so that the interactions between the avatars and teachers were more realistic.



MRS can cause teacher candidates to experience some level of discomfort [2]. Gordon et al. [11] reported that when teacher candidates observed their peers before engaging in the simulation, they felt better prepared about what to expect and how to interact during the simulation. Dalgarno et al. [20] reported that after watching their peers in the simulation, the teacher candidates became more conscious about how to interact and made them more willing to use direct instruction strategies, active learning, or questioning during the simulation [3].



Therefore, as previous studies have noted that teacher candidates can experience anxiety and self-consciousness when being watched by their peers during an MRS, further research on this aspect is necessary. One possible consideration could be to change the group setting MRS approach and another alternative could be to conduct the MRS with only the participant or co-participants present. What is evident from these previous studies is that the teacher candidates’ emotions need to be considered when using new technology. Therefore, teacher educator programs should ensure that new technologies such as MRS support a fruitful transition to the classroom [21] by fully preparing teacher candidates for the experience.




2.4. The Present Study


This case study was inspired by participating in a MRS at a conference hosted by the Branch Alliance for Educator Diversity or Branch Ed. The first author received funding from the Branch Alliance for Educator Diversity to participate in an MRS Summer Institute called Immerse, Imagine, Innovate: Teacher Educators Using MRS (MRS), in May 2022, which was held in Orlando, Florida. Around 20 university-level participants from the United States came to the three-day conference, at which they experienced elementary, secondary, and administrative avatar simulations.



At the end of the Summer Institute, the primary author was asked to develop a scenario for beginning teacher candidates enrolled in the foundation course at a private Christian university in Southern California. The first author designed a scenario called ‘What is in Your Heart’ for beginning teacher candidates to practice effective student communication.



Because few studies have been conducted on MRS and beginning teacher candidates, the first author sought to understand the perceptions of these beginning teacher candidates on the value of MRS in teacher training courses. Therefore, this study was conducted to determine the teacher candidates’ key takeaways, identify areas of improvement, and whether conducting teaching using avatars with learning differences assists in practicing and developing teaching practice knowledge.





3. Objectives


3.1. General Objectives


The overall aim of MRS in a teacher education program is to provide beginning teacher candidates with a learning tool that is designed to improve teaching skills. MRS is a technology that provides simulations of real-life situations where beginning teacher candidates can put their knowledge and teaching skills into current practice. Overall, the goal of MRS is to provide an immersive experience in which beginning teacher candidates can explore a virtual classroom environment that helps to educate participants.




3.2. Specific Objectives


There are several specific objectives of MRS. First, beginning teacher candidates will be able to interact with student avatars in a safe and controlled environment. Second, teacher candidates will be able to demonstrate the art of teaching by direct questioning, responding to avatars’ answers, and providing feedback. Third, teacher candidates will be able to identify the different behavioral characteristics of the five avatars and teach according to their differences. Fourth, teacher candidates will be able to demonstrate classroom management during the MRS scenario. Finally, teacher candidates who are not participating in MRS will be able to observe other teacher candidates and acquire new teaching strategies.





4. Methods


4.1. Procedures


Before the simulation, the teacher candidates completed a ‘What is in Your Heart’ activity to understand the social–emotional learning (SEL) component of the foundation course (Figure 1).



In Figure 1, the colors denote the teacher candidates’ emotions. On the day of the simulation, all candidates were asked to bring their ‘What is in Your Heart’ activity to the simulation. First, the author gave a brief history of MRS, after which two teacher candidates took on roles as seventh-grade co-teachers and brought their completed ‘What is in Your Heart’ to the simulation, with the objective being to engage in an open discussion with the avatars about the ‘What is in Your Heart’ drawings.



The five avatars in the scenario had already learned about self-regulation, breathing techniques, and mindfulness from their co-teachers during Home Room and after lunch. The avatars were requested to independently complete the ‘What is in Your Heart’ activity after learning about SEL. The avatars, whose behaviors and responses were determined by a live actor or interactor, brought their activities and shared their emotions and colors with the co-teachers during the scenario. The live actor worked behind the scenes to view the teacher candidates as they participated in the simulation and responded as middle school students.



In Figure 2, the avatars were as follows: Savannah Boyd was an introvert who preferred working independently in a quiet setting; Dev Kapoor was an open-minded introvert who enjoyed bands and maths; Ava Russo was an extrovert, a rule follower and a quick thinker; Jasmine Walker was an introvert, loved science and history, and struggled with constructive criticism; and Ethan Mullen-Hardy had high energy, responded well to direct instructions, and was an adventurous learner. The avatar students’ biographical information was taken from the MRS Guidance Document provided by the Branch Alliance for Educator Diversity [22].



The MRS was set at a low-intensity level so that the avatars displayed few behavioral issues; that is, the avatars were generally compliant and responded to the teacher candidates with little to no pushback. A low-intensity level was seen to be more suited to the teacher candidates’ abilities as most had had little or no experience teaching students in a classroom. The MRS also had a medium-intensity level, which included non-compliance, talking out of turn, side talking, and potential power struggles [22], and a high-intensity level, which included frequent inappropriate behavior, such as cursing, power struggles, constant redirection, and constant disruptions [22].



Initially, the two teacher candidates took turns in front of a laptop computer connected to a projector head, which projected the simulation image onto a 90-inch display screen for all other participants to see. The teacher candidates were prompted to say ‘begin simulation’ before completing 10 min of co-teaching within the simulated classroom environment. As the teacher candidates did not have formal scripts, they began by introducing themselves, after which they moved to ask specific questions related to the ‘What is in Your Heart’ activity. The teacher candidates then discussed and interacted with the avatars in a fluid discussion by asking questions about the five avatar students’ feelings based on the color, sharing their perspectives, and probing for questions. At the end of the 10 min, the teacher candidates said ‘end simulation’, after which another two teacher candidates took their places in the MRS. The simulation was conducted for two days to enable all teacher candidates to participate.




4.2. Design and Participants


The purpose of this study was to explore the teacher candidates’ MRS experiences and perceptions of the simulated classroom and its applicability as a substitute for clinical and intern practices and teaching records.



This study sought to determine how the MRS experience could assist teacher candidates in communicating with diverse students and the benefits that could be gained from the experience. A qualitative research design was adopted. First, the teacher candidates’ comments and perceptions were collected, after which key themes were identified and analyzed.



Fifty-seven beginning teacher candidates were selected from one of the four September 2022 courses taught at a private Christian university. Approval was not needed for the study as ethical considerations had been considered beforehand. All selected teacher candidates were fully informed about the nature of the study and their participation was completely voluntary. No identifying information, such as names, ethnicity, gender, years of teaching, or ages was collected to ensure participant anonymity.



The participating teacher candidates were asked to complete three open-ended questions on a feedback form, all of which had been developed based on prior MRS research on education success and best practice factors. In Appendix A, the three questions on the feedback form were as follows:




	
What were your positive experiences in the simulation?



	
What concerns or recommendations do you have to improve the MRS?



	
What did you learn from participating in this live session?








Before the study, these research questions had been compared to previous similar studies to ensure consistency and were deemed to be representative of what the study was trying to measure: the teacher candidates’ understanding and perceptions of MRS. This study was considered reliable as the results could be replicated under the same conditions.



All 57 participants were enrolled in the teacher education credentialing program, which is a private Christian undergraduate and graduate university located near Los Angeles in Southern California. The education faculty has teacher education programs designed for multiple subjects, single subjects, and education specialists. Most teacher candidates who enter the teaching credential program are pursuing a Master’s degree in education. Teacher candidates in the program are assigned to a regional center based on where they live, which allows them to take their teacher education courses either face to face or online.



The primary author co-taught a face-to-face foundation course to teacher candidates in September 2022 with a special education instructor. The 57 beginning teacher candidates, who were from one regional campus, planned to teach from kindergarten to 12th grade in public, private, or charter schools. Eleven or 19% of the teacher candidates were enrolled as education specialists to learn how to teach students with mild, moderate, or severe disabilities, 21 or 37% were pursuing multiple subject teaching credentials to teach at a TK–6th-grade level, and 25 or 44% were pursuing a single subject teaching credential to teach at 7th to 12th-grade levels. Eight or 14% were male and 49 or 86% were female. The age of the 57 teacher candidates ranged from 23 to 50 years. Teacher candidates in this study had experiences as substitute teachers, long-term substitute teachers, beginning intern teachers, or paraprofessionals. However, 28 or 50% of the teacher candidates had very little to no teaching experience. Twenty or 35% of teacher candidates had 1–3 years of teaching experience. Eight or 14% of teacher candidates had 3–5 teaching years of experience. Two or 0.03% of teacher candidates had 4–7 years of teaching experience. Funding was provided by the Branch Alliance for Educator Diversity to implement the Mursion MRS. There was no other stipend given to the participants or the co-teachers participating in this simulation research.





5. Data Collection and Analysis


5.1. Qualitative Data Collection and Analysis Process


This study employed a qualitative research approach to explore the perspectives and experiences of 57 beginning teacher candidates who attended a class embedded with MRS. The researchers asked them to answer three questions regarding their positive experiences with MRS, concerns about improving MRS, and their learning gains from using MRS. Data were collected through anonymous written feedback forms, allowing participants to express their views in an open-ended manner. The data analysis process followed a thematic analysis method, which is a widely used approach in qualitative research for identifying, analyzing, and reporting patterns or themes within data [23]. The written responses were first manually transcribed verbatim into a spreadsheet for data management purposes. The researchers then engaged in an iterative process of data familiarization, involving repeated readings of the entire dataset to immerse themselves in the depth and breadth of the content. During this phase, initial ideas and potential coding categories were noted. Next, the researchers systematically coded the data by assigning labels or codes to relevant segments of text that captured key concepts, phrases, or meanings [24]. This coding process was conducted inductively, allowing the codes to emerge from the data itself, rather than imposing predetermined categories. Codes were regularly compared and refined to ensure consistency and capture nuances within the data. The coded data were then collated into potential themes, which captured patterned meanings or experiences across the dataset [25]. Themes were reviewed and refined through an iterative process, ensuring they accurately represented the coded data and addressed the research questions. Finally, the researchers conducted a deeper analysis of the themes, exploring their relationships, interconnections, and potential hierarchies. Representative quotes and examples from the data were selected to illustrate and substantiate each theme.




5.2. Findings and Discussion


The findings were synthesized and presented in a narrative format, supported by data extracts and a quantitative summary of response frequencies or percentages where appropriate. The findings were summarized in a table, along with explanations, as presented in this paper. This integration of qualitative and quantitative elements provided a rich and nuanced understanding of the beginning teacher candidates’ experiences and perspectives. Throughout the analysis process, the researchers maintained a reflexive stance, acknowledging their positionality and potential biases, and employing strategies such as peer debriefing and member checking to enhance the trustworthiness and credibility of the findings.



The feedback from data analysis results for the first question are shown in Table 1. As can be seen, 29% (18 respondents) found that the MRS had provided a realistic teaching experience and 21% (13 respondents) stated that the MRS was an effective tool to practice student engagement and was useful in helping them stay on task. All 57 teacher candidates answered the first question; however, six candidates responded to two different themes, which is why the total in Table 1 is 63. The following comments were representative of each theme/category in Table 1:




	
Theme 1: provided real experiences—‘The personalities were very realistic and similar to students I have previously encountered’.



	
Theme 2: engaged positively with avatars—‘The engagement with students based on prompts that were specific seemed most successful’.



	
Theme 3: avatars responded well—‘All students were able to give at least a simple answer and then a more complex answer with additional questions’.



	
Theme 4: avatars represented diverse student characters—‘I felt that the students’ personalities and characteristics were pretty accurately portrayed’.



	
Theme 5: good chance to practice questioning—‘The collaboration with specific students and the jumping of question to question’.



	
Theme 6: comfortable for interaction—‘I feel more comfortable interacting with students now’.








Table 2 summarizes the areas to be improved based on Question 2. Eight candidates did not respond to Question 2. The reason why teacher candidates may not have answered the questions was that they wanted to avoid giving a direct response to the question, they might not have felt inclined to contribute a response, or too much effort is required of them to continue writing their thoughts. It was found that 13% of the teacher candidates wanted more students in the simulations and 10% wanted to see more students with different learning needs, such as English learners, at-promise, and/or gifted students.



Even though the teacher candidates thought there were some benefits to be gained from the simulation, they also identified some areas that needed improvements. The most critical area of improvement referred to the need for updated simulation technology (29%, 14 comments out of 49), as shown in the following responses.




‘Improve the graphics to make it clearer when a student is speaking’.






‘More physical abilities like giving a thumbs up or down to questions for quicker group reference abilities’.






‘I would like to see the mouths of the students for a more realistic feel’.






‘Giving students access to move. By allowing the boys to sit together would be more comfortable’.






‘The voices sounded a little off. They sounded too old for the students’.





The main area to be improved was to have more authentic interactions with the avatars (16% or 8 comments), as expressed in the following comments.




‘More direct interruptions from students would be a more real-life situation’.






‘Keep switching up the personalities of the students so they feel more realistic’.






‘Have a different response for students who don’t want to interact’.





Table 3 shows the responses to Question 3. While 16 teacher candidates did not respond to Question 3, 27% (11 candidates out of 41) felt it was effective for teacher education preparation training, 27% felt it was a fun, enjoyable activity, 26% (12 candidates) felt that the MRS was a powerful learning experience, 26% (12 candidates) felt it was a fun learning experience, 22% (9 candidates) thought the MRS was a great learning tool, 14% (6 candidates) agreed the MRS was effective in providing opportunities to engage with diverse students or avatars, and 6% (3 candidates) commented that they needed more training to interact with the avatars before they could engage in the simulation.



The following comments were representative of each theme/category in Table 3:




	
Theme 1: MRS provided an effective training opportunity—‘I would love to have this more throughout my journey’.



	
Theme 2: enjoyed interacting with avatars—‘I enjoyed! I would definitely practice on my own with this simulation to create lesson plans’.



	
Theme 3: MRS is an effective tool—‘I think this is an amazing tool that every teacher candidate should experience’.



	
Theme 4: effective opportunity to engage with diverse students—‘Quite accurate personalities and responses from students based on my experience’.



	
Theme 5: need more training—‘I liked the way we get to practice being a teacher before becoming a teacher’.








This study sought to explore the beginning teacher candidates’ perceptions of MRS to determine the successful elements, the areas that needed improvements, and their overall impressions of the experience.



Three main themes emerged from the analysis of the student responses: real-time teaching practice, positive teaching experiences, and recommendations for improvements, each of which is discussed in more detail in the following subsections.




5.3. Real-Time Teaching Practice


Following the MRS scenarios, whole group discussions were conducted at each regional center regarding the survey that was completed by teacher candidates. As a group, co-instructors reviewed the survey to discuss emergent themes. The first theme that emerged was real-time teaching practice. Eighteen participants out of 63 responses, or 28.6%, felt that the MRS provided real-life experiences that could benefit them as teachers, as evidenced by the following comments: ‘having a diverse group of students that are very realistic to what we might come across, in terms of personality’; ‘the teacher-student interactions and the students listening when talking had a real-life feel’; and ‘the experiences were genuine and felt like the real thing’.



The opportunity to practice their teaching skills, such as communicating, asking direct questions, and managing a small group of students, was found to be realistic by many of the participants. Comments included the following: ‘the things that went well were the questions that were asked and how engaged students were’; ‘the engagement with students based on the prompt that was specific seemed most successful’; ‘the simulation was cool and the interactions with the students and their comments were eye-opening. I have never seen anything like this before’; ‘all students were able to give at least a simple answer, and then a more complex answer with additional questioning’; and ‘teacher candidates were able to fail and learn from their mistakes’. The findings supported Donnelly et al. [26], which concluded that professional knowledge, confidence, and teaching skills could be gained from simulations.



The candidates felt that the guidance and suggestions they received from their course instructors to improve their teaching skills helped them better process their experiences, as evidenced by the following comments: ‘feedback between the co-teachers and students during the simulation [was helpful]’; and the ‘live feedback on classroom management was given to help me understand about teaching’. This finding was similar to the findings of Walters et al. [27], who reported that positive and corrective feedback on teaching skills allowed the teacher candidates to learn and improve as teacher candidates and also corresponded with the results from Gundel and Piro [5], who reported that social encouragement from the professor and peers ‘was important, huge and very helpful’.



Many teacher candidates felt that the simulation provided them with the opportunity to interact with the avatars in a realistic environment, as evidenced by the following comments: ‘the personalities were very realistic and similar to students I have previously encountered’; and ‘I felt that the students’ personalities and characteristics were pretty accurately portrayed’. These comments were similar to the findings of Huang et al. [28], who found that virtual reality simulations provided a first-hand experience that triggered student interest in acquiring and practicing classroom management skills.




5.4. Positive Teaching Experiences


During the whole group discussion, another emergent theme was discussed and that was how MRS was a positive teaching experience for teacher candidates. The participants’ comments on their MRS experiences indicated that they felt this was an effective training opportunity, as evidenced by the following comments: ‘the simulation is powerful and interesting’; ‘I enjoyed this experience because I felt like I learned how to actually teach. I have no experience in teaching, so this definitely gave me the confidence on how to practice for my career’; ‘[MRS] is a cool program that helps prepare you for the classroom experience. I am happy with it and want more simulations’; ‘candidates were able to have a chance to get the feel of the classroom before they experience student teaching’; ‘I think it’s a very good practice tool for first-time teachers’; and ‘this was a unique experience that helped ease into being in a classroom’.



In sum, the MRS allowed the teacher candidates to learn new skills, such as handling students, classroom management, and direct questioning, which was in line with Larson et al. [10], who found that after practicing with simulations, there was an increase in the understanding of behavioral management techniques and competence in handling students in the classroom.



Many participants agreed that the interactions with the avatar in the simulation were a fun experience that assisted them in learning emotionally, as evidenced by the following comments: ‘super awesome technology and very useful in preparing for any type of situation or response’; ‘if you have never been in the classroom, this is a great response to the different personalities in the classroom. A little creepy, but fun!’; ‘insightful and fun’; and ‘I absolutely enjoyed the simulation activity’. These comments were also reflected in the findings of Larson et al. [10], who found that the pre-service teachers appreciated participating in the simulations, felt engaged, and relished the experience, as well as the findings of Gundel and Piro [5], who found that the teacher candidates had felt engaged, had developed emotional growth, and had an increased level of comfort during the simulation. Therefore, these results indicated that the MRS was an effective tool for teacher candidates to gain new insights into classroom teaching skills.




5.5. Technological Challenges


Another emergent theme that was discussed during whole group discussion time following the MRS scenario was technological challenges. Fourteen out of forty teacher candidates, or 28.6%, indicated that the MRS technology needed to be upgraded to provide more realistic classroom experiences, as evidenced in the following comments: ‘improve on graphics to make it clearer when a student is speaking. The mouth movement was not in sync when the avatar was speaking at times’; ‘[I] would like to see the mouth for the students or a more realistic feel’; and ‘[the] avatars could be more realistic and could use different words more’. Lew et al. [29] also commented on the limitations of MRS technology, such as the avatar’s inability to speak at the same time and express emotions.



A few participants commented that the avatar movement was restricted, with some making the following suggestions: ‘having the simulations (students) give a thumbs up or so that new candidates can use that strategy during the simulation’; ‘more physical abilities like, give a thumbs up or down to questions for more group quick reference abilities’; and ‘give [the] students access to move. Allow the boys to sit together so they would be more comfortable speaking’. Larson et al. [10] also found that the avatars were unable to physically move out of their chairs and were ‘clunky’.



One participant felt that more students than five were needed in the MRS, another said that a wider range of students would be better, and several participants wanted a wider representation of students with diverse learning differences instead of using only extroverts or introverts, such as English language learners, students with disabilities, students on 504 plans or individualized education plans, foster students and gifted, homeless, low socio-economic or at-promise students.





6. Limitations and Future Research


While the results of this study confirmed findings in previous research, there were several limitations. First, as only one out of four teacher education program foundation classes participated, the results cannot be generalized; therefore, future MRS research should include an in-depth data analysis from all four foundation classes to provide more comprehensive findings. Second, as this was the first MRS to be implemented in the teaching credential course, implementing it in other teacher education program foundation courses could provide more detailed results. Further, only one MRS session was conducted; however, if two sessions were conducted, the first and second session perceptions could be compared. Third, only the low-intensity MRS was implemented; therefore, future research could assess and compare the teacher candidate perceptions of the medium and high-intensity levels. Finally, the technology limitation concerns of the teacher candidates are going to be shared with the Mursion developers to assist them in improving and upgrading the MRS technology.




7. Implications


The results from the case study suggest that more research is needed on MRS and its impact on teacher candidates in teacher credential programs. This includes and is not limited to finding out how teacher candidates have achieved or demonstrated a level of proficiency in establishing classroom management, implementing teaching strategies, and increasing teaching pedagogical skills. These results should be considered when looking at the efficacy of MRS in teacher credentialing programs. Faculty, chairs, and deans at the university level can determine the level of frequency and duration of MRS for teacher candidates to experience based on existing data or survey results. While previous research has focused on MRS in teacher education programs, these results show that teacher candidates highly benefited from technology, which enabled them to craft their teaching skills when implemented in a comfortable setting with the presence of their cohorts.




8. Conclusions


MRS is a cutting-edge technology that is shaping the future of teacher credential programs across the United States [1,11,19]. As evidenced in this study, MRS has the potential to assist teacher candidates in gaining classroom management skills, teaching strategies, and questioning techniques before entering a real classroom [2,15]. Based on beginning teacher candidates’ MRS experiences, the hope is to prepare the next generation of teacher candidates to make positive and meaningful impacts on their students. Overall, the MRS experience was found to be a positive and empowering experience that helped shape the teacher candidates’ pedagogical skills; however, there are still a few technological limitations.




9. Ethical Considerations


In this case study, no approval was needed for the study as ethical considerations were considered beforehand. All participants were fully informed about the nature of the study and their participation was completely voluntary. Consent was obtained from the participants verbally before the simulation began. Further, no identifying information such as names, ethnicity, gender, years of teaching, or age was collected or published, ensuring the anonymity of the participants. The authors took care to ethically conduct this study. Generally, class activities that involve standard educational practices such as surveys do not pose any risk to participants and are exempted from formal ethical review. Additionally, this research was a non-interventional study that involved surveys and ethical approval was not required because of national laws [30].
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Appendix A


The following three questions were asked following the MRS practice:



1. What is your positive experience with simulation?



2. What is your concern or recommendation to improve MRS?



3. What did you learn from participating in this live session?
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Figure 1. What’s In Your Heart? 
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Figure 2. Middle School Students as Avatars. 
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Table 1. Question #1: What were your positive experiences in the simulation?
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	Themes/Categories
	n
	%





	Provided real experiences and live feedback
	18
	28.6%



	Engaged with the avatars positively, interactive relationships
	13
	20.7%



	Avatars seemed real and responded well
	9
	14.3%



	Avatars represented diverse student characters
	8
	12.7%



	Good chance to practice questioning skills
	5
	8%



	MRS is easy to proceed with and manage
	4
	6.3%



	Felt comfortable psychologically to interact with avatars
	2
	4.7%



	Others
	4
	6.3%



	Total
	63 *
	100%







* In total, 6 teacher candidates out of 57 responded to more than 2 themes, which is why 63 is the total count.













 





Table 2. Question #2: What concerns or recommendations do you have to improve the MRS?
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	Themes/Categories
	n
	%





	Technology needs to be upgraded to form a realistic classroom situation
	12
	28.58%



	More authentic interaction with avatars needed
	8
	16.34%



	More time to interact with students, more questions allowed
	6
	12.24%



	Inclu