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Abstract
This research focuses on pre-service student teachers’ experiences in a virtual reality (VR) teaching unit that was included in a special course, "Educating for the Future," designed to enhance skills needed in the twenty-first century. The study examined how the trainees’ experiences in working with VR affected their social and emotional learning. The research population included 176 students in their second year of a four-year training course to become teachers in the K–12 educational system. The two leading research questions were whether teaching approaches employing VR have an impact on student teachers’ social and emotional learning (SEL); and, if so, how collaboration in VR classroom activities and projects fosters learners’ SEL. The study’s main findings demonstrated that VR learning environments helped student teachers increase their social and emotional involvement in their learning and enabled them to become more innovative and creative as they harnessed the powers of VR. Virtual reality challenges learners with active teaching and learning, and transforms student teachers into active participants who create and innovate.
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1. Introduction
1.1 Virtual Reality in Education
Several recent studies have demonstrated that there is an association between emotions and virtual reality (VR). VR has even been shown to act as an emotional amplifier, intensifying a wide range of positive or negative emotions and even emotional attachment to others. As a result, VR is an ideal tool for teaching and learning. The use of VR in education demands a pedagogical examination of situations where students can become involved with both the creation of educational products creations and social and emotional learning (SEL). The current study sought to shed light on the personal and emotional effects of using VR on student teachers before they began their teaching duties. 
When used as an educational mode of learning and teaching, VR stimulates students’ interest by its ability to engage students in otherwise impossible-to-experience situations and by its use of experimental tools delivered directly to students as virtual objects (Ahn & Cho, 2015). By creating a virtual environment in which students can learn experientially about the real world in the past, present or future, VR offers a significant learning platform, which transcends conventional boundaries, place and space. In the context of a structured learning space in an educational setting, one of the goals of using VR is to transform the learning environment into a learning lab or online classroom. In so doing, the use of VR as an educational tool empowers abilities, learning skills, and creativity (Kim & Ko, 2012). 
Employing technology in education makes learning and subsequent teaching more meaningful, advanced, and forward looking. The literature is rich with descriptions of the successes of student teachers whose own teachers integrated educational themes corresponding to new subject matters relating to their academic disciplines, including that of VR, into their academic disciplines (Nissim & Weissblueth 2017; Nissim, Weissblueth, Scott-Webber, & Amar, 2016; Weissblueth, Nissim, & Amar, 2014). 
There is a tendency to think that the use of visual explanations renders learning easier, as students find it easier to retain and recall images. Pantelidis (2010) suggested that VR motivates students by demanding interaction and promoting active, rather than passive, participation. Some types of VR encourage or require collaboration, providing a supportive social environment. VR enables the learner to proceed through an experience at his or her own pace, enjoying a more expansive time frame not fixed or limited by a regular class schedule (Kim & Ko, 2012).
1.2 VR and Social and Emotional Learning
Emotions play a significant role in teachers’ activities and much of their work entails working with emotions. Because teachers are regularly required to cope with situations involving emotions, it is critical to develop and nurture their emotional abilities (Kremenitzer & Miller, 2008). 
Clearly, the work of teaching has a high emotional component and, consequently, teachers must be able to effectively express emotional issues (Hochschild, 1983) Any work involving emotions is indeed work, and affected employees must be able to express their feelings in order to succeed in their work. 
Developing and nurturing emotional intelligence among teachers in general and younger teachers in particular can be accomplished using a variety of tools. These tools can increase awareness of the components of emotional intelligence and make teachers more conscious of what is happening to their students and to themselves. 
Although the teacher training framework is designed to inculcate and foster teaching skills, a teacher’s success also depends on personal abilities and sensitivity, which can be enhanced by introducing awareness of emotional intelligence components into the training process (Cherniss, 2000).
This study sought to test this approach in a learning environment using VR. The current investigation focused on the emotional aspects of student teachers during training, which focused on constructing a three-dimensional educational product in a VR learning environment.
Social and Emotional Learning (SEL) is a comprehensive approach to student learning arising from the fields of development psychology and constructivism that aims to support the development of social and emotional competencies. SEL is also based on a number of theories and bodies of literature, including social-cognitive theory, social problem solving, moral and emotional development, resilience, self-determination theory, systems and ecological theory, and prevention science. SEL is a strength-based approach centered on encouraging students’ development of specific key competencies: 
Responsible decision-making: the ability to comprehend complex situations and make reasonable and ethical behavioral choices; 
Self-management: appropriate expression and management of one’s emotions in relationship to the context; 
Social awareness: awareness and understanding of the emotions and actions of others; 
· Relationship development: skills for successfully initiating, navigating and maintaining friendships and supportive relationships; 
· Self-awareness: awareness of one’s emotions and behavioral patterns. 

The ways in which SEL is applied in schools is diverse, but the Collaborative for Academic and Social Emotional Learning (CASEL) suggests four ways in which SEL might be implemented, with examples of what these strategies look like in school settings.
In a 2011 meta-analysis of 213 intervention studies, Durlak et al. (2011) found that SEL interventions implemented in schools resulted in:
1. An increase in positive attitudes toward others, self, and school; 
2. An increase in students’ social emotional skills; 
3. An increase in positive behavior;
4. Improved academic achievement; 
5. A significant reduction in emotional distress and problem behaviors.
SEL and VR
Developments in VR technologies, including unobtrusive sensors, actuators and novel display devices, are advancing rapidly. Realism and interactivity have been postulated as crucial aspects of immersive VR since the concept was first introduced. However, there are many levels on which today’s VR is still unable to create completely lifelike experiences. This deficiency is particularly apparent when introducing a social dimension into virtual worlds. Apparently, creating convincing virtual selves together with others, and conveying meaningful and appropriate social behavior, remains a continuing challenge for VR. This challenge involves both technical aspects of VR, such as the real-time capacities of the systems, and psychological aspects of the task, such as the dynamics of human communication. Our knowledge of VR systems is still fragmented with respect to social cognition, although the social dimension is crucial when targeting autonomous agents with discrete social background intelligence. The question can be raised, however, whether perfectly duplicating real life interactions is a realistic or even meaningful goal of social VR development. Thus, the purpose of the current study is to widen the range of observations following our previous research (Nissim & Weissblueth, 2017) and to examine the possible contribution of VR to learning in the social and emotional domains (Weissberg, Durlak, Domitrovich, & Gullotta, 2015).
1.3 Research Questions
This study explored whether teaching approaches employing VR have an impact on student teachers’ social and emotional learning.  If so, how does collaboration in VR classroom activities and projects foster learners’ social and emotional learning?
1.4 Research Hypotheses
The research hypothesis was that students would relate their experiences while working on their VR assignments and projects to their personal emotional and social situations. In addition, it was expected that the students would experience difficulties and a range of emotions while carrying out and ultimately succeeding in their assignments.
2. Method
2.1 Research Population
The research participants included 176 students from the second year of a four-year training period to become teachers in the K–12 educational system. Table 1 presents the students' distribution by their disciplines and teaching level.
Table 1. Research Population Distribution by Discipline and Teaching Level
	Grade
	Sciences and Math
	Liberal Arts
	Special Education
	Physical Education
	Total

	K
	--
	52
	5
	--
	57

	1-6
	7
	37
	9
	49
	119

	7-12
	16
	1
	
	


The research method was based on the term student voice, which in research literature refers to considering how students' learning experiences influence learned content. The term student voice also denotes making students partners in monitoring and evaluating their progress in learning and in shaping their learning processes. This enables learners to be active, reflective and involved in the process of learning and pedagogic design. The aim of the study was to investigate the role played by digital technologies in creating a space that encourages listening to the student voice in an academic course (Seale, Gibson, Haynes, & Potter, 2015).
2.2 Research Tools
The VR platform was based on an Open Simulator Diva Distro (0.8.2.1) installed on i5 Intel 2.2 MHz, 16 Gb RAM. The platform built a virtual world (Figure 1) which allowed up to 20 avatars to work simultaneously prior to ascertaining delays in avatar movements.  
Unrestricted reflections written by students at the end of the assignment were analyzed qualitatively to extract central themes. 
2.3 Process
A qualitative research methodology was used, based on reflective narrative reports written by 176 student teachers prior to beginning their teaching duties. Students participated in a course designed to enhance their twenty-first century skills in preparation for educational fieldwork in schools. The eight-hour, semester-long course was aimed at enhancing the professional growth processes of student teachers, as described herein (Weissblueth et al., 2014). 
The course introduced a learning module that required students to create a three dimensional (3D) educational product in a VR environment. This task required them to be creative, to teach and learn online, to collaborate with their peers, to develop problem-solving strategies, and to cope with unfamiliar and sometimes complicated technical situations while producing a 3D educational structure in a VR world (see Figures 1 and 2).
Figure 1. The College’s Virtual World in Which Students Created their 3D Educational VR Products[image: image1.png]



Every object appearing in the figure was created by students and accompanied by an explanation of its importance with regard to the purpose of learning how to harness the VR Open Simulator platform in the educational arena.
2.4 Analysis 
Qualitative narrative analysis was employed in three phases (Miles, Huberman, & Saldaña, 2013). During the first phase of sorting and analysis, coding was used to create concise descriptor labels. The second phase involved code sorting and analysis to enable categorization and creation of themes. In the third phase, the results were interpreted and compared to the research hypotheses and model of SEL (Osher et al., 2016).
3. Results
Figure 2 shows examples of the educational VR creations that students created within their original projects. 
Figure 2. Four Examples of Original Educational Products in Virtual Reality Platforms: 
a) The Teacher-Educator’s Ten Commandments. b) Key of Sol in Music as a Key for Teaching and Education. c) The Wonders of Kindergarten. d) The Ups and Downs of the Pyramid Workout Method of Physical Education.
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Several main themes emerged from the analysis and summaries of the reflections of the 176 participants. Two hundred and fifty-five reflection items were identified as related to the SEL categories of self-awareness (SeA), self-management (SM), social awareness (SoA), relationship skills (RS) and responsible decision making (RDM). Table 2 presents some of them according to categories. Translated authentic expressions were maintained in their original form. In the analysis of student voices, it was found that learning in a VR environment creates emotional-social learning processes.
Table 2. Analysis of Reflections from Students in the Course by SEL Model Categories and Subcategories Related to their Perceived Challenges and Benefits
	Main Category
	Secondary Category
	Absolute Number of Reflection Items (%)
	Example of Reflection Items

	Self-awareness (SeA)
	Classifying one’s feelings
	27 (11)
	“At first, it was very hard to think of one thing that would focus me and answer all the requirements. After thinking for a (long) while, I came to the conclusion that the course was very challenging for me ... but after dealing with every subject, it became very easy.”

	
	Relating feelings and thoughts to behavior 
	11 (4)
	“In a virtual environment, it is possible to make mistakes without suffering consequences. The student is placed inside the activity and causes the action itself to take place.”
“I was amazed to discover the advantages of virtual reality for those with special needs: flexibility, motivation, independence, security and active learning experiences.”

	
	Accurate self-assessment of strengths and challenges
	38 (15)
	"First of all, it’s important for me to note that in this course, I unequivocally discovered my strengths and weaknesses. There is no question that I had difficulty with some of the tasks.”

	
	Self-efficacy
	16 (6)
	"I think the table helped me a lot in reaching the outcome. At first, I did not know what I wanted and I was confused, but finally, by adding additional columns to the table, I got what I wanted.”

	
	Optimism
	7 (3)
	“I started searching the internet for all kinds of topics in our everyday life, and this time I was optimistic that I would find something meaningful with an educational message or educational content - something that would give me a good feeling, or actual pleasure to work with.”

	Self-management (SM)
	Regulating one’s emotions
	7 (3)
	“Despite the burden of planning this assignment and the other tasks, and despite the fact that I am afraid every time I start a new task, I am glad to have had the opportunity to plan activities from different fields using various aids.”

	
	Managing stress
	6 (2)
	“The thinking process began with frustration and pressure. I did not understand what was expected of me in this task, or how this creation would look in the end, especially since I really do not connect to the technological aspect of the lesson, which made it difficult for me to think about creating. Later, when I found an idea, everything went smoothly, and I even found myself connecting to a serious place within me, and had a desire to pass on the message.”
“In the virtual world task, I could not understand why I was doing this and where it would lead me, so there were quite a few difficulties. Eventually, to my great joy, I managed to overcome them, and I was able to carry out the task in the best way possible.”

	
	Self-control
	43 (17)
	"The table was excellent and helped me focus the idea and see a whole picture: what I wanted to achieve, what it gave me and how it connects to my personal life.”
“I came up with a number of ideas for learning about the mathematics of one through ten in relation to the daily routine of kindergarten teachers and children. I felt that I was competent in this task.”

	
	Self-motivation
	6 (2)
	“I would like to point out that the instructions in the model were detailed and easy to understand, which helped to replace apprehension with a sense of confidence and motivation.”

	
	Setting and achieving goals
	2 (1)
	“We decided to plan a creation that …” and “...that the creation should be used in various ways.”

	Social Awareness (SoA)
	Perspective taking
	6 (2)
	“I found this task very creative and interesting. It expands horizons and encourages students to look at their work from several different perspectives.”
“The pyramid represents my group members and me as a whole, with each of us contributing to the process and helping to reach the complete product.”

	
	Empathy
	- (0)
	

	
	Respecting diversity
	11 (4)
	“Another good thing is that this task gave every member of the group a place to express themselves and their desires for educational creativity. After each person had built the table individually and thought about the things that were important to him or her, we tried to formulate an integrated creation that would represent a combination of all our goals. In my opinion, this is an important part of the success of the work.”

	
	Understanding social and ethical norms of behavior
	7 (3)
	"We were able to create a learning and support group, and after discussion consultation among the group members, it was decided that the piece that I suggested was the most suitable for what we had learned. This made me very happy.”
"In addition, the very fact that this task was first individual, with the ideas discussed afterwards as a group, provided an opportunity for success. I believe that the format of sitting as a group and raising a number of ideas allows room for discussion and reflection on each of the ideas, and for arriving at a comprehensive conclusion about which educational creation is most worthwhile or suitable for us to create as a group.”

	
	Recognizing family, school and community support
	3 (1)
	“Before I chose which piece to do, my teammates and I consulted among ourselves and each suggested a different idea. When I chose this piece and discussed it in the group, it gave us more ideas for different creations based on this subject (the stages of success). It was very easy to explain what is in the work.”
“We needed to be creative, and this required more work and investment in others. I enjoyed working with them during our time together.”

	Relationship Skills (RS)
	Building relationships with diverse individuals and groups
	3 (1)
	“I chose a puzzle with different and varied parts, representing every one of us, with the whole picture as a goal. All parts must be assembled in order to create the whole, to accept our diversity, to cooperate, to work as a team, to support each other and to empower each other. None of the pieces can be found outside the puzzle or outside the whole picture. The purpose of the work is ‘all for one and one for all.’”

	
	Working cooperatively
	3 (1)
	“… Although each of us had a final framework and a clearly defined goal, we helped each other find the way there. The group dynamics and personal mobilization of the group members were noteworthy.”

	
	Communicating clearly
	16 (6)
	“Consultation with the group was fruitful and interesting; Each of us helped the other focus, contributed to everyone’s strengths and personality structure."

	
	Resolving conflicts
	4 (2)
	“I felt that the other students in my group were also in control of this task, understood this mission, and offered brilliant ideas. It was very difficult for us to choose which idea to pursue.”

	
	Seeking help
	7 (3)
	“I noticed that we needed the group’s consultation, support and cooperation. Consultation with the group was fruitful and interesting. The group dynamic and individual contributions of each team member were remarkable and we enjoyed it.”

	Responsible Decision Making (RDM)
	Considering the well-being of self and others
	10 (4)
	“I hope that I will be able to express all of what we have learned by using this software. I can create interest as well as a valuable and important educational dimension for the viewer through this unique work.”

	
	Recognizing one’s responsibility to behave ethically
	1 (0)
	“This symbolizes the natural, inborn need of man for society as opposed to loneliness. It is based on the biblical source in Genesis 2:188. The symbol is presented in a light, simple way that is accessible to students, accompanied by an explanation of the overall idea. My goal was that when the students see the symbol and the explanation presented, they will understand the idea and the need for creating one, unified human society for all of us.”

	
	Basing decisions on safety, social and ethical considerations
	17 (7)
	“When I look at contemporary reality, I see that we live in an environment saturated with products. As educators for the future, it is important that we acquire many varied tools for creating new products that are relevant to our lives and the lives of our students, and that we reflect on the implications of these products independently, critically and in depth.”

	
	Evaluating realistic consequences of various actions
	2 (1)
	“Of course, the use of technology allows us to prepare for the future and understand the uses of all kinds of important technological inventions.”

	
	Making constructive safe choices for self, relatives and schools
	2 (1)
	“I think that it can help students change their way of thinking for the better and not give up. The work will show students that success can come from many processes. It starts from a low level and requires investment and time. In the end, you see high achievements and that it was worth all the effort.”


Student's reflections revolved mainly around their own emotions in the two SEL components of self-awareness (SeA), self-management (SM), social awareness (SoA), relationship skills (RS) and responsible decision-making (RDM)).  SeA and SM: 99 and 64 responses respectively. The remaining three SEL components, SoA, RS and RDM had 27, 33 and 32 responses respectively. The results are summarized in Figure 3.
Figure 3. Distribution of Reflections According to SEL category, in Absolute Numbers and in Percentages.
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Discussion
The field of virtual reality has flourished over the last decade. However, there is still a lack of research examining the different implications of working in a VR environment in the field of education. 
The results of the current study clearly demonstrate that VR elicits emotions, thoughts and a number of social interactions that accord with SEL theory. In light of these findings, several issues should be addressed, including the proportion of SEL components when employing VR, the effects on school-age students vs. teaching students, and the implications of using VR in schools.  
1) Proportion of SEL Components When Employing VR
Most participants’ reflections recounted experiencing various emotions on a spectrum ranging from frustration, confusion and lack of understanding to great satisfaction, empowered self-sufficiency and strengthened personal and team resources. These finding support the hypothesis that students would experience a variety of feelings, emotions, difficulties and successes while working in a VR environment. It can be argued that the collective components of teamwork in a social environment or peer group were of significant importance, both in terms of the number of statements (quantitative) and the emotional expressions relating to the support, success and self-efficacy of group interaction  Individuals who participated in collaborative work were able to perform diverse tasks in the VR environment in an improved, more relaxed and creative manner. The social atmosphere proved fertile and productive, and promoted learning. Moreover, when working together, participants found it easier to tackle complex technological tasks in the VR environment. The finding that most participants’ reflections revolved around SA and SM and not around SoA, RS and RDM can be explained by the linearity of the phases in the SEL model, where self-oriented emotions and their management occur in the initial stages. Only after the individual has had sufficient experiences in self-awareness and self-management scenarios does the ability to be aware of society and its requirements develop. Our unit of VR provided for only a limited number of lessons to practice VR skills, thus not allowing sufficient time to develop more advanced SEL competencies. 
2) School-Age Students vs. Pre-Service Student Teachers
This study sought to expand the perspective on various issues related to the connection between VR and SEL in the pre-service teacher training process and was not focused on elementary, middle and high school students.   
We observed that students who experienced learning in a VR environment exhibited a broad spectrum of emotions. Learning in this context, as in others, is based on emotions and feelings that arise when the social surroundings, team work, and material being learned relate to the real world, where professionalization is undoubtedly significant and meaningful. However, in the current study, learning resulted from the sense of being physically present in the non-physical world. Just as in previous studies (Annetta, Mangrum, Holmes, Collazo, & Cheng, 2009; Jones and Park 2015) where it was shown that students at the elementary and high school age relate to the virtual world as a physical one, it is reasonable to assume that they will also perceive the OpenSim VR world as a physical one and learn just as well.  
3) Using VR in Pre-Service and In-Service Teacher Training
Many researchers have concluded that using VR in its basic form in an Open Simulator platform suits schools better than other forms, such as 3D VR headsets. Not only does VR in an Open Simulator platform have financial, technological and health advantages (Inman et al., 2010; LaViola, 2000; Merhi et al,. 2007; LaViola 2000; Warburton, 2009), but its user-friendly 2D computer screen properties are also highly beneficial, allowing students to feel in control by simply disengaging from the computer screen. As a result, students can easily interact, share and collaborate in reality and in VR in an integrated fashion. 
In the present study, the way in which students coped with the demand to produce an educational creation containing their personal significant content in VR while presenting social and emotional components identified in the SEL model, provide support to the importance of VR in teacher preparation and training. These findings accord with the findings of other researchers (e.g., Dieker, 2014; Jarmon et al., 2009; Jestice and Kahai, 2010;Twining, 2009) that virtual worlds such as the Open Simulator platform are environments that enable and encourage learners to be active and to investigate disciplinary content matter while learning, particularly when they are applied to learning projects connected to the real, tangible world.
Our main conclusion based on the analysis of the participants’ reflections was that in a VR environment, SEL is facilitated by collaborative teamwork in carrying out tasks that transfer, replicate and connect between existing reality and VR. Working in a VR environment creates a stratified learning process that is supported by interdisciplinary transference, while the social infrastructure of VR makes it easier to cope with discrepancies between the virtual and real worlds, thus allowing for easier movement between them. 
Prominent in the verbal statements of most of the students is the emotional flooding they felt during the VR learning process. They related experiencing a wide range of varied and conflicting emotions and recognition of strengths, weaknesses, and, significantly, of social aspects, such as the use of collective shared resources. 
Therefore, it is possible to conclude that it is vital for teachers to first comprehend the emotional aspects of both their students and of the learned content matter prior to getting students engaged in virtual worlds. In addition, it is important to reinforce resources for cooperation when planning and designing activities, and in anticipating the responses of students. 
The current study attempted to expand the spectrum through which the issues involving VR and its use in education and SEL are examined. It is our opinion that there is a need for significant expansion of this area of study in order to devise better training processes for the future of education using a VR environment in an active and experiential fashion.  
Limitations of the Study
Our study had some limitations. First, the research population was limited to one cross-faculties course. In addition, the study was based on students’ statements and on qualitative analysis of their reflections on the processes only. There is a need for innovative research tools that are suitable for studying innovation in general and VR environments in particular. 
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