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Abstract
This research focus on pre-service student teachers’ experiences in a virtual reality (VR) teaching unit within a special course "Educating for the future" intended to enhance 21st century skills. The study examined how their experiences in working with VR affected their Social and Emotional learning. The research population: 176 students in their second of a four-years training course to become teachers in the K-12 educational system. The main research questions were: Do teaching approaches that employ VR relate to student teachers’ social and emotional learning (SEL)? If so, how does collaboration in VR classroom activities and projects foster learners’ SEL? The main findings of this study showed that VR learning environments helped student teachers increase their social and emotional involvement in their learning and allowed them to harness the powers of VR toward becoming more innovative and creative. VR challenges learners with active teaching and learning, turning student teachers active participants who create and innovate.
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1. Introduction
1.1 Virtual Reality in Education
Several recent studies have shown an association between emotions and VR. Moreover, Good VR acts as an emotional amplifier. This process is most easily demonstrated with emotions that can be intensified in a wide range of positive or negative emotions. And even emotional attachment to others. This ability makes VR ideal for education and learning. VR in education requires a pedagogical examination of situations where students can be involved with educational creations and SEL. The current study sought to shed light on the personal and emotional effect of using VR on pre-service student teachers. 
VR used as an educational mode of learning and teaching, stimulates interest of students by teaching through otherwise impossible experiences and the use of experimental tools, delivered directly to their hands as virtual objects (Ahn & Cho, 2015). It creates a virtual world for teaching experientially about the real world in the past, present or future. It is a significant learning program, which surpasses conventional boundaries, place and space. For the purposes of structured learning space. One goal of VR in an educational setting is to create a learning environment as a learning lab, an online classroom, and a learning method that empowers abilities, learning skills, and creativity (Kim & Ko, 2012). 
Technology in education makes learning and teaching more meaningful, advanced, and future-oriented. The literature is rich with descriptions of the successes of student teachers whose own teachers constructed their lessons with educational themes corresponding to new subject matter relating to their academic disciplines (Nissim, Weissblueth, Scott-Webber, & Amar, 2016; Weissblueth, Nissim, & Amar, 2014 : Nissim & Weissblueth 2017) VR stands among these educational themes. 
There is a tendency to think that learning is easier when using visual explanation, one that students also find easier to retain and recall. Pantelidis (2010) suggested that VR motivates students, by requiring interaction and encouraging active, rather than passive, participation. Some types of VR encourage or require collaboration and provide a social atmosphere to support it .VR allow the learner to proceed through an experience at his or her own pace, over a broad time scale that is not fixed by a regular class schedule. (Kim & Ko, 2012).

1.2 VR and Social and Emotional Learning
Teaching requires much emotional work, emotions play a significant role in a teachers’ work. Teachers are regularly required to deal with situations involving emotions, and it is therefore very important to develop and nurture their emotional abilities (Kremenitzer & Miller, 2008). 
Teaching is working with the emotional component high and therefore requires affective (Hochschild, 1983) Emotional work is work, which the employee must express their feelings in order to be successful in his work. Teachers regularly deal with situations involving emotions and it is very important to develop and nurture their emotional abilities (Kremenitzer & Miller, 2008). 
Developing and nurturing emotional intelligence among teachers in general and younger teachers specifically, can be accomplished using different tools. These tools can increase awareness of the components of emotional intelligence, and allow teachers to be more conscious of what is happening to themselves and to their students. 
Although the teacher-training framework is designed to inculcate and foster teaching skills, a teacher’s success also depends on personal abilities and sensitivity. Thus, introducing awareness of emotional intelligence components helps develop these skills (Cherniss, 2000).
We therefore wanted to test this theory in a learning environment using VR. The current investigation was based on the emotional aspects of student teachers during training in the construction of a 3D educational creation in a VR learning environment.
Social and Emotional Learning (SEL) is a comprehensive approach to student learning that aims to support development of social and emotional competencies. This approach stems from the fields of developmental psychology and constructivism. SEL is also based on a number of theories and literature bases, including social-cognitive theory, social problem solving, moral and emotional development, resilience, self-determination theory, systems/ecological theory, and prevention science. SEL is a strengths-based approach centered on encouraging students’ development of the following key competencies: 1) Responsible decision making – the ability to comprehend complex situations and make reasonable and ethical behavioral choices; 2) Self-management - Appropriate expression and management of one’s emotions based on context; 3) Social awareness - awareness and understanding of the emotions and actions of others; 4) Relationship development - skills for successfully initiating, navigating and maintaining friendships and supportive relationships; and 5) Self-awareness - awareness of one’s emotions and behavioral patterns. 	
The application of SEL in schools is varied, 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 (12).
In a 2011 meta-analysis of 213 intervention studies, Durlak et al. (13) found that SEL interventions implemented in schools resulted in:
1. Increase in positive attitudes toward others, self, and school 
2. Increase in students’ social emotional skills 
3. Increase in positive behavior
4. Increase in academic achievement 
5. Significant reduction in emotional distress and problem behaviors.
SEL and VR
Developments in VR technologies, including unobtrusive sensors, actuators and novel display devices, are rapidly progressing. Realism and interactivity have been postulated as crucial aspects of immersive VR since the dawn of the concept. However, today’s VR still falls short of creating real life-like experiences in many regards. This holds particularly true when introducing a “social dimension” into virtual worlds. Apparently, creating convincing virtual selves and virtual others, and conveying meaningful and appropriate social behavior, is still an open challenge for VR. This challenge implies both technical aspects, such as the real-time capacities of the systems, and psychological aspects, such as the dynamics of human communication. Our knowledge of VR systems is still fragmented with regard to social cognition, although the social dimension is crucial when targeting autonomous agents with a certain social background intelligence. The question can be raised, however, whether a perfect copy of 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 prism of observations following our previous research, (Nissim & Weissblueth 2017) and examine the possible contribution of VR to learning through the social and emotional domains (Weissberg, Durlak, Domitrovich, & Gullotta, 2015).

1.3 Research Question
Do teaching approaches employing VR relate to 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
We speculated that students would relate their experiences to their emotional and social status while working on their VR assignments and projects. We expected them to experience difficulties and a range of emotions while fulfilling, and ultimately succeeding in their assignments.

2. Method
2.1 Research Population
One hundred and seventy-six students in second year of a four-year training period to become teachers in the K-12 educational system. Table 1 presents students' distribution by their disciplines and teaching level.
Table 1. Research population distribution (absolute numbers) by discipline and teaching level.
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	--
	52
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	--
	57
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	49
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	16
	1
	
	


The research method used the term "student-voice," which in research literature relates to listening to students' learning experience as influencing learned content, making them partners in monitoring and evaluating their progress in learning and 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 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 noticing delay in avatar movements.  
Free reflections written by students at the end of the assignment were analyzed qualitatively to extract main themes. 

2.3 Process
A qualitative research methodology was used, based on reflective narrative reports written by 176 pre-service student teachers. Students participated in a course designed to enhance their 21st century skills, preparing them for educational field work in schools. The eight semester-hour course was aimed at enhancing the professional growth processes of student teachers, as described elsewhere (Weissblueth et al., 2014). 
The course introduced a learning module that required students to construct a 3D educational creation 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 produced their 3D educational VR creations. Every object appearing in the figure was created by students and accompanied by an explanation of its importance to the purpose of learning how to harness the VR Open Simulator platform in the educational arena.
[image: ]

2.4 Analysis 
Qualitative narrative analysis was used in three phases (Miles, Huberman, & Saldaña, 2013). The first phase included sorting and analysis. In this phase, coding was used to create concise descriptor labels. The second phase included code sorting and analysis to promote categorization and creation of themes. The third phase included the interpretation of the results while comparing them to the research hypotheses and model of SEL (Osher et al., 2016).
3. Results
[bookmark: _kne2zu5i2v2]Figure 2 shows examples of the educational VR creations that students produced within their original contexts. 

Figure 2. Four examples of educational creations 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 were revealed in analyzing and summarizing the reflections of 176 students. 255 reflection items were identified as related to SEL categories. Table 2 summarizes them while translated authentic expressions were kept 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 quotes 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)
	Labeling 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 strength 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, 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 reached an idea, everything went smoothly, and I even found myself connecting to a serious place within me, and the 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 1-10 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 assuredness 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 each member of the group a place to express themselves and their desire for educational creativity. After each person had built the table by themselves and thought about the things that were important to them, we tried to formulate and integrate a creation that would be a combination of all our desires. 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 consultation with the group members, it was decided that the piece that I suggested was the most suitable for what we learned. This made me very happy.”

"In addition, the very fact that this task is first individual, with the ideas discussed afterwards as a group, provides an opening 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 supports
	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.”

	Relationships Skills (RS)
	Building relationships with diverse individuals and groups
	3 (1)
	I chose a puzzle whose parts are different and varied, 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 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 are noteworthy.”

	
	Communicating clearly
	16 (6)
	“Consultation with the group was fruitful and interesting; Each of us helped the other focus, contributed to his 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 gave 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 through using this software. I can also create interest and 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 in society and not 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 is that when the students see the symbol and the explanation presented, they will understand the idea and the need for creating humanity for all of us as one society.”

	
	Basing decisions on safety, and 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 school
	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 reflection items revolved mainly around their own emotions in both aspects: SeA and SM (99 and 64 responses respectively). The other three SEL components namely SoA, RS and RDM had 27, 33 and 32 responses respectively. The results were summarized in Figure 3.

Figure 3. Distribution of reflection items by SEL category, in: a) Absolute numbers and b) 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 show clearly that VR stir emotions, thoughts and various social interactions that follows SEL theory. In that respect several issues should be addressed: 1) Proportions of SEL components with VR. 2) School age students vs. preservice teachers. 3)  Implications of using VR in schools.  

1)  Proportions of SEL components with VR
Most participant reflections described various emotions on a spectrum that ranged from frustration, confusion and lack of understanding to great satisfaction, empowered self-sufficiency and strengthened personal and team resources. This supported 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 (peer group) bore a 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 various tasks in the VR environment in a better, more relaxed and creative manner. The social atmosphere was fertile and productive, and promoted learning. Moreover, when working together, it was easier to tackle complex technological tasks in a VR environment. However, the finding that most reflections revolved around SA and SM and not around SoA, RS and RDM can be explained by the linearity of the phases in SEL model. First are self-emotions and their management and only after the individual has had sufficient experiences in self-awareness and self-management scenarios that the ability to be aware of society and its requirements develop. Our unit of VR allowed several lessons only to practice VR skills thus not allowing ample time to develop more advanced SEL competencies. 

2) School age students vs. Preservice student teachers.
This study sought to expand the consideration of various issues related to the connection between VR and SEL in the preservice teacher-training process and not necessarily in the elementary, middle and high school.   
We saw that students who experienced learning in a VR environment exhibited a broad spectrum of emotions. Since learning is based on emotions and feeling arising when the social surroundings, team work, and material being learned relate to the real world, and professionalization is significant and meaningful. However, in the current study it came from the sense of being physically present in the non-physical world. 
 
3) Using VR in pre-service and in-service teachers training.
Many researchers concluded that using VR in its basic form in an Open Simulator platform, suits schools more than other forms such as 3D VR headsets. Aside from the advantageous financial, technological and health aspects of VR in Open Simulator (Warburton 2009, Inman et al. 2010, Merhi et al. 2007, LaViola 2000), it is also more advantageous due to its plain 2D computer's screen properties. It allows students to feel in control by simply disconnecting their gaze from the computer screen. This, allows students to easily interact, share and collaborate in reality and in VR in a blended way. 
[bookmark: result_box]In the present study, the way in which students coped with the requirement to construct an educational masterpiece of their own significant content in VR while presenting social and emotional components identified in the SEL model, provides support to the importance of VR in teacher preparation and training. It is in agreement with findings of other researchers (Dieker 2014, Twining 2009, Jestice and Kahai 2010, Jarmon et al. 2009 and more) that virtual worlds such as Open Simulator are environments that allow and encourage learners to be active and investigate disciplinary content matter while learning. Especially, when it is based on a learning project that is related to the real, tangible world.
Our main conclusion based on the analysis of the reflections was that in a VR environment SEL is facilitated by collaborative team work to carry out tasks that transfer, replicate and bridge existing reality and VR. It creates a stratified learning process that is assisted by interdisciplinary transference, while VR social infrastructure makes it easier to cope with the incongruence between the virtual and real worlds, allowing easier passage between them. 
As learning that originates in emotional flooding, a wide range of varied and conflicting emotions, recognition of strengths and weaknesses, and especially the use of collective shared resources, as social aspects, are prominent in the verbal statements of most of the students. 
Thus, for teachers it is a) vital to first comprehend the emotional aspects of their students and learned content matter prior to getting them engaged in virtual worlds. b) It is important to reinforce resources of cooperation in planning and building activities, and anticipating the responses of students. 
The current study attempted to expand the prism of examining the issues revolving VR and its use in education and SEL. In our opinion, there is a need for significant expansion of this area of study in order to construct 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: the research population was limited to one cross-faculties course. It was based on students’ statements and the only qualitative analysis of their reflections on the processes. There is a need for innovative research tools that are adapted to studies of innovation in general, and VR environments in particular. 
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