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Abstract: This paper discusses the pedagogical potential of a flipped classroom practice in which advanced virtual 

reality simulations are used to place pre-service teachers in work-related situations, such as a home-school 
collaboration. The paper applies a Vygotskyan perspective and discusses the simulation’s potential for contributing 
to pre-service teachers’ professional development. The article argues that, as understood through the lens of Vygotsky’s 
sociocultural approach to learning, virtual reality simulations may enhance pre-service teachers’ ability to learn through 
imitation, while also encouraging collaborative interaction and reflection. The aim in using virtual reality simulations 
in the flipped classroom is to counteract the reduction of pre-service teachers to passive interpreters and teachers to the 
providers of prescribed curriculums. We end the article by drawing attention to the potential limitations of the 
simulation when used as a flipped classroom practice.   

   

Keywords: virtual reality simulations, Vygotsky’s sociocultural theory of learning, student-active 

learning, home-school collaboration, pre-service teachers training program   

   
 

Introduction   
  
In this article, we report on a project called “Active professional development in a virtual world”, 
funded by the Norwegian Agency for International Cooperation and Quality Enhancement in 
Higher Education, which aims to enhance digital learning methods and active student learning.1 

Using virtual-reality (VR) technology, the project develops flipped classroom practices designed to 

build pre-service teachers’ capacity for their future professional roles in schools.    
 
As part of the project, we designed an advanced virtual reality (VR) simulation that places pre-
service teachers in work-related situations.2 At the time of writing this paper, pre-service teachers 
had not yet tried the simulation. It will be implemented at INN University in Norway as part of a 
pre-service teacher course on home-school collaboration. When the course starts later in 2021, the 
pre-service teachers will use VR headsets to engage with the simulation and to try out various 
scenarios and situations that in-service teachers might encounter with parents. By using VR, the 
pre-service teachers will be given the opportunity to experience situations repeatedly and to 
develop relevant professional concepts and conceptual understandings. They will be given the 
opportunity to explore various approaches to dealing with situations that arise and then to reflect 
on them together with their peers and professors (Skrefsrud, 2020). Working with both advanced 
technology and group discussion, the project aims to develop and explore working practices where 
pre-service teachers can interact to discover appropriate solutions to situations they may encounter 
as in-service teachers. During the first stage, the pre-service teachers will work individually and 
then in teams with tasks assigned by their professor. The second stage will be done in class, and 
they will now take part in simulations, together with their peers and professor. During the third 
stage, they will engage in discussion and reflection.   

 
1 The funding is strictly confined to the development of the digital simulation and the Agency has no economic interest 
in the production other than enhancing pre-service teachers’ activity in teacher education in Norway. 
2 The VR simulation was developed in collaboration with EON Reality Norway, in-service teachers from the partner 
schools of INN University, and the local project group.  
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With the increasing use of digital technology in education, an important task for educational 
research is to introduce theories of learning that can help educators reflect critically and 
constructively on the use of digital simulations in their classrooms. Pellas et al. (2019) stress the 
need for learning theories that can guide learning methods for using digital tools effectively in 
education. Fowler (2014, p. 412) also emphasizes the need for a “pedagogical underpinning” for 
the design and use of VR systems. The importance of discussing appropriate theoretical approach 
is exemplified in the following with an argumentation for the using a sociocultural approach. 
Applying a behavioral theory of learning in our context, the digital simulation will be understood 
mainly as a tool by which to control, stimulate and change pre-service teachers’ behavior in a 
desirable direction. Behavioral theories, such as Skinner’s operant learning theory (1953), propose 
that we, as humans, “will repeat acts that lead to favorable outcomes” (Edinyang, 2016, p. 42). By 
manipulating a stimulus, the response will be manipulated, and thus behavior will be changed. Some 
research investigating learning outcomes resulting from the use of VR simulations has aimed to 
investigate changes in behavior (e.g., Fertleman et al., 2018; Ramachandiran et al., 2015). Behavioral 
change is successful when the aim is to master specific skills. However, the cognitivist approach to 
learning focuses its attention on how pre-service teachers may benefit cognitively from a simulation 
and how the design of the simulation may serve to underline the way in which the intellect grows 
and expands through a series of progressive stages (e.g., Piaget, 1936). Other papers that study 
game-based learning argue that a constructivist approach to learning is appropriate (e.g., Chen, 
2016; Huang and Liaw, 2018; Lee, Wong, and Fung, 2010; Pellas et al., 2019). According to a review 
by Papanastasiou et al. (2019), the combination of student-centered activities and an interactive 
environment is in line with the constructivist approach and its philosophy of learning. The process 
of actively acquiring experience and then creating knowledge based on prior experience is central 
to constructivist theory (e.g., Huang, Rauch, and Liaw, 2010; Lee, Wong, and Fung, 2010; Pellas et 
al. 2019; Videnovik et al., 2020) and points back to the learning theories of Dewey and Piaget 
(Huang, Rauch, and Liaw, 2010).  
 
However, if the educational goal is to promote learning activities in school and in teacher education 
that build on dialogue, interaction, and the collaborative construction of new knowledge, the 
sociocultural theory of learning is of particular interest. As Burnett and Merchant (2020) have 
emphasized, the sociocultural perspective provides an important counterbalance to cognitivist 
accounts that tend to have overlooked the relationship between the digital and the social. Within a 
cognitive-behavioral frame of reference, the digital is often “depicted as unitary, or free-standing, 
and in some way detached from the social, cultural and material conditions of use” (Burnett and 
Merchant, 2020, p. 11). In contrast, they argue that people’s use of digital tools – such as a VR 
simulation – is embedded in the social production of meaning helping to shape the kind of 
knowledge that is produced. Hence, according to Burnett and Merchant (2020, p. 105), the 
sociocultural perspective is helpful as it reminds us that digital devices and technologies themselves 
make very little difference with regard to progress and development in education, rather, it is what 
teachers and learners do with the technologies that matters.  
 
In this article, we discuss the pedagogical potential of the VR simulation used with pre-service 
teachers from a sociocultural perspective applying the Vygotskyan perspective on learning (1962, 
1978, 1987). In line with Vygotsky’s (as well as Burnett and Merchant’s) thinking, we acknowledge 
that pre-service teachers should be seen as active participants in their own process of learning and 
that their perspectives and reflections should be recognized as making significant contributions to 
the conversation. Elaborating on the design from this perspective, we are interested in how the use 
of the simulation allows pre-service teachers to play the role of legitimate subjects rather than of 
objects to be equipped with pre-determined knowledge (Burnett and Merchant, 2020; Biesta, 2013). 
Instead of perceiving learning as an activity by which learners internalize knowledge as information 
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that is discovered and transmitted by others, the learner is seen as an active participant who 
contributes to the construction of knowledge within a community of learners. The research 
question therefore is: How can a VR simulation, used as a flipped classroom practice, contribute 
to enhancing pre-service teachers’ imitation and collaborative interaction and reflection?     

   

Flipped Classroom Practices   
  
In the last decade, researchers and educators have increasingly recognized the value of the flipped 
classroom as an innovative and effective instructional approach. As a pedagogical practice, the 
flipped classroom challenges the traditional instruction situation where the teacher talks and the 
pupils listen. In contrast, the flipped classroom replaces in-class instruction time with at-home 
practice time (Bergmann and Sams, 2012; Hwang, Lai, and Wang, 2015). According to Lage, Platt, 
and Treglia (2000, p. 32), “inverting the classroom means that events that have traditionally taken 
place inside the classroom now take place outside the classroom and vice versa.” Hence, the flipped 
classroom moves the content previously taught by teachers in class to the time before and after the 
class, often dividing the process of learning into three stages. In the first stage, the pupils may work 
with basic knowledge and concepts, for example, by watching a video and writing down any 
questions they may have. The second stage is the in-class activity, which involves the teacher and 
pupils in face-to-face interaction, for example, discussing concepts and elaborating on questions. 
The third stage involves a reflection on the learning activity; for example, the teacher may use group 
discussion to comment on the questions in a learning-oriented dialogue with the pupils. The 
implementation of flipped classroom learning is not static, and the stages can be managed in 
different ways (Hwang, Lai, and Wang, 2015). Common to the practice, however, is the idea that 
the time used for in-class activities, such as discussion, problem-solving, and group projects, will 
enhance student-active learning. The teacher-directed time is now used in more effective ways, as 
direct instruction is replaced by additional class-time that is used for collaborative and active 
learning.    

   
As a relatively new trend, there seems, as yet, to be little rigorous research regarding the overall 
effectiveness of the flipped-classroom approach (Gilboy, Heinerichs, and Pazzaglia, 2015; Mok, 
2014; Turan and Akdag-Cimen, 2020). Nevertheless, a growing number of scholars have looked at 
different aspects of the flipped-classroom process, demonstrating both the opportunities and 
challenges of the method. Turan and Akdag-Cimen (2020) found that the flipped classroom 
increased the efficiency of class time in English language teaching, while Chen et al. (2018) 
documented the learning opportunities the method gave pupils. Building on data from a three-year 
study on student performance, Atteberry (2013) presented a contradictory finding, suggesting that 
flipping the classroom may not cause any significant difference in student outcomes, while 
Goedhart et al. (2019) arrived at a similar conclusion. Despite these divergent findings, there is wide 
agreement in the field of education on the significance of activity, reflection, and collaboration in 
learning (Biesta, 2013). For pioneers such as Vygotsky, Piaget, and Dewey, a crucial insight is that 
children learn when engaging actively with content in collaborative learning situations. From this 
perspective, the use of flipped classroom practices has the potential to be an effective and beneficial 
approach to pupils’ learning, enhancing pedagogical ideals such as collaboration, interaction, and 
participation, in contrast to the more traditional passive approach to teaching and learning. As 
emphasized by Arnold-Garza (2014, p. 9), the flipped practice “encourages instructors to view 
incorporation of active learning as a core component of teaching, rather than as supplemental to a 
lecture.”     

   
A common misconception about the flipped classroom is that students are left on their own in 
both the first and the third stages, working without structure or guidance from the teacher 
(Bergmann and Sams, 2012). If this were true, the flipped classroom practice could be said to 
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reduce the role of the teacher to that of a distant actor who leaves the students to discover and 
develop knowledge and skills on their own. According to Tucker (2012), however, the potential 
effectiveness of the method depends very much on the teachers’ ability to lead the process of 
learning and to introduce clearly structured and defined tasks for the students to work on during 
the different stages (see also, Gillette et al., 2018). While flexibility for both teachers and students 
increases, it is essential that support and clear expectations are communicated by the teacher.    

   
In summation, when used in a structured and planned way, the flipped classroom practice may 
initiate a transformation in the roles of teacher and pupils (Burnett and Merchant, 2020; Gillette et 
al., 2018; Goedhart et al., 2019; Turan and Akdag-Cimen, 2020). While the traditional approach to 
teaching has often positioned the pupils as passive interpreters of knowledge that the active teacher 
presents to them, the flipped classroom practice increases the pupils’ responsibility without 
reducing the significance of the teacher. Within the flipped classroom model, both pupils and 
teachers are given active roles through which they construct and develop knowledge in a 
collaborative process of learning.    

   

The Project as Flipped Classroom Practice   
  
The project ‘Active professional development in a virtual world’ aims to activate pre-service 
teachers’ engagement in their own learning process by using a flipped classroom method. Since the 
simulation has not yet been utilized with pre-service teachers, this paper is limited to exploring the 
project as a potential flipped classroom practice. In accord with our research question, we will 
discuss whether pre-service teachers will benefit more from conversations and discussions when 
they have first prepared for and then experienced a situation that is close to the real-life experience 
of an in-service teacher. Further, the pre-work and the simulation experience will be discussed in a 
collective learning space, using a Vygotsky perspective on learning. Our expectation is that this 
learning session will help pre-service teachers to develop more effective higher mental 
functions than they would in the traditional, teacher-centered environment (e.g., Vygotsky, 
1978).    

   
Although the different stages of the learning session are described as distinct and different parts of 
flipped-classroom-practice, they are closely developed from Vygotsky’s perspective 
on learning, which sees learning as an intertwined process. For Vygotsky, imitation is crucial in 
learning, as it moves from a social to individual level (Vygotsky, 1987, pp. 209–210), which he 
describes as the zone of proximal development (Vygotsky, 1978). Hence, the three stages are 
carefully designed from the perspective where both social interaction and imitation play central 
roles in the learning process. The introductory stage is followed by a period when the early and 
spontaneous concepts and understandings are tested, followed by verbalization, interaction, and 
reflection on the experience. The prepared simulation will be at the center of the pre-service 
teachers’ activities during this learning session; however, the learning process will start prior to the 
simulation and continue after it. The design of the learning session is therefore described as 
including more than the simulation alone.    

   
The flipping of the classroom will largely follow the structure described above: the first stage will 
be introduced by the professor, but during this stage, the pre-service teachers will 
work at home with basic knowledge and concepts in preparation for the simulation. In the second 
stage, the simulation will be an in-class activity. The interactions here will be between the 
characters in the simulation and individual pre-service teachers, using a VR-headset. Following the 
simulation, the third stage will involve face-to-face interactions between the professor and the pre-
service teacher involved, and among the other pre-service teachers. These interactions will make 
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active use of concepts introduced in the first stage, and an important aspect will involve reflecting 
on the experience and considering how to integrate it into their professional development.  
 

 

Figure 1 

 
 

The Virtual Reality Simulation   
  
The developmental talk is an activity that in-service teachers in a Norwegian school are obligated to 
perform (Ministry of Education, 2021). It is a planned and structured conversation with parents 
and pupils that happens at least two times a year throughout compulsory schooling. This right of 
parents and pupils is anchored in the Education Act (§20-3), and Teacher Education is obligated 
to train pre-service teachers in this matter (Regulations on the framework plan for primary school 
teacher education for steps 5-10, § 2). Today, teaching and training regarding school-home 
cooperation is mainly conducted at a theoretical level: the pre-service teachers read relevant 
literature and attend lectures on campus where laws, regulations, theory, and discussions take place. 
Pre-service teachers also participate in several weeks of practicum in local schools where they 
receive supervision from trainee teachers. Some pre-service teachers are invited by the trainee 
teacher to attend a developmental or parental talk during their practicum. This is, however, a choice 
that the trainee teacher can make, and it is a task some trainee teachers do not have the opportunity 
to prioritize. If a pre-service teacher is invited to a developmental talk, it is only to observe. This 
implies that most pre-service teachers do not have any experience of leading conversations such as 
these before they are in service (Hanssen and Østrem, 2007).  
 
Seeing that cooperation between school and home should be based on a pro-active rather than a 
re-active strategy, it is important that the teacher is able to establish positive communication with 
the parents or guardians of the child. In our VR project, we plan to give the pre-service teachers 
experience of conversations and situations that might arise and then, to discuss appropriate 
response strategies. The intention of the simulation is to give the in-service teacher the experience 
of being part of a professional learning community, and to establish expectations for the pre-service 
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teachers regarding the developmental talk, and to give them a place and a space to test out their 
future roles as professional teachers. 

   
A simulation is an imitation of a real situation, and it is established and constructed to look like the 
reality. By participating in a simulation, pre-service teachers have the opportunity to train for 
challenging situations that they may meet as professional teachers but without the risks the real 
situation would entail. Health- and aviation-studies have used simulations for several years, 
preparing participants for situations where the stakes are high, and the consequences can mean the 
difference between life and death (e.g., Fanning and Gaba, 2009; Hyland and Hawkins, 2009; 
Nehring and Lashley, 2010). In the educational field, the need to make the right decision is not 
equally acute; however, professional teachers can make decisions that affect lives in the long-term, 
and one such situation is the home-school collaboration. Where there is constructive and successful 
cooperation between home and school, the possibility of a child succeeding in their educational 
purpose is more likely to be realized (Jensen and Minke, 2017).   

   
In the preliminary work done for the simulation, in-service teachers and researchers together 
constructed a pupil-character that teachers often meet. The result is the pupil character Emilie, a 
girl in lower secondary school, aged 14–15, together with one of her parents. Emilie is described 
in a case description developed in preparation for the simulation and intended as a preliminary text 
that the pre-service teachers must be familiar with before attending the simulation. In the 
description, Emilie is portrayed as a girl who is hard-working but who seldom talks in class. She 
seems to have friends at school, her academic performance is average, and several of the teachers 
in the case-description characterize her as a “good girl”. Emilie is portrayed as a pupil the teacher 
is familiar with but does not know very well. The case description also outlines the contacts the 
teacher has had both with the pupil and with other subject teachers prior to the developmental 
talk. Another part of the preparation to which the pre-service teachers must attend is the 
preparation of questions and a strategy for the conversation as a proactive initiative for a successful 
meeting with the parent and pupil.   
 
 

 

 

Figure 2 
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Figure 3 

 
 
In the project, the advanced virtual reality simulation is designed as a conversation between a 
teacher (the player), the pupil (the girl, Emilie) and a parent (the father). Emilie and her father are 
designed as digital characters sitting behind a table, much like a real-life situation, and they move 
and talk as characters would in an advanced game. The characters’ conversation is limited to 
phrases written in a manuscript and it is designed to respond to different statements from the 
player (the pre-service teacher). For instance, the player may initiate a topic regarding Emilie’s 
declining grade in social sciences (described for the pre-service teacher in the case description) and 
then offer a statement. The player can pose this statement as a question, for instance:  
 

“Emilie is performing pretty well on her tests, but the social science teacher says she can perform better on 
tests in that subject. What are your thoughts on that, Emilie?” 

 
or the player could make a statement that just stated the facts or even gave some strict advice about 
performing better. Based on which strategy the player chooses, a facilitator (the attending 
professor) will choose the type of response that Emilie will give. Emilie may either give an answer 
or just sit quietly, looking uncomfortable. The manuscript offers between one and six different 
responses to a question, a statement, or advice, which are what we anticipated the player will use. 
During the development of the manuscript for the simulation, teachers in lower secondary school, 
faculty members and pre-service-teachers all tested the simulation as a role play, using the case 
description while one person played Emilie. Later in the process, there was digital animation of 
Emilie using text-to-speech. This served as a prototyping tool so the simulation could be 
experienced during the development of the manuscript. At certain stages in the simulation, the 
father will interject with questions or statements directed either to the player (i.e., the pre-service 
teacher) or to the child. The simulation conversation will continue for a few minutes, depending 
on how much time the player uses to talk to the characters in the simulation, and eventually, it will 
end with either an accepted solution to the issue or with an open-ended discussion where the parent 
is dissatisfied. 
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During the simulation, the player (the pre-service teacher) will use the VR-headset and headphones 
and be “alone” with the characters in the game. A group of other pre-service teachers will 
participate in the discussion after the simulation, having watched the interactions on a screen in 
the same room as the player. Later, they will rotate positions. The facilitator will pay attention to 
the player’s statements and control the direction of the conversation. The professor has limited 
control over the direction of the developmental talk and can only facilitate the most appropriate 
response. Thus, the simulation is random and cannot be repeated on demand. When the simulation 
is finished, the player will assess what worked and what did not go as well as intended. The flipping 
of the classroom will follow validated procedural steps for a flipped classroom design. However, 
as far as we know, VR simulations have not previously been constructed in a similar manner for 
use with pre-service teachers and so, in this regard, it is a pilot project. 

   

Discussion  
 

In the first stage, it is planned that the pre-service teachers will work in teams and then individually 
with tasks as assigned by the professor. When working in teams, the size of the team should be 
small enough to allow space for dialogue and active participation by all members. Thus, the tasks 
given must be open-ended questions for the pre-service teachers to discuss. In this stage, the pre-
service teachers are introduced to new subject concepts relating to the developmental talk and 
home-school cooperation. The purpose now is to introduce communication skills and guidance, 
while also giving the pre-service teachers an understanding of the background and meaning of the 
developmental talk. By presenting the subject content, the intention is to introduce the pre-service 
teachers to new concepts, which can later be internalized through training. This is a part of the 
imitation process. For the imitation to be successful, it is crucial that the learning material, as 
presented by the professor, corresponds to the pre-service teacher’s previous experience and 
knowledge, for instance, by questioning students about their prior experience of the topic, such as 
home-school collaboration, and the laws and regulations they need to know as professionals. As 
Vygotsky indicates, the process of imitation happens at the social level, and is later modelled at the 
individual level. This process constructs and changes consciousness. One can even claim that 
imitation is at the heart of education’s influence on development (Vygotsky, 1987, pp. 209–210). 
According to Vygotsky, children cannot imitate what lies beyond their developmental zone, and 
this applies to learning in general and not only to children. In collaboration, people are able to solve 
more difficult tasks than they can manage on their own, but they cannot go beyond their own 
intellectual potential. Thus, the professor’s sensitivity to interactions between the pre-service 
teachers, the professor herself, and the subject content is central to a Vygotskyan perspective. In 
this phase, the professor is dependent on collaboration to build up the necessary sensitivity for the 
pre-service teachers' motivation and learning readiness. Only on this basis can she assess the extent 
to which the pre-service teachers can utilize the collaboration, and thus, potentially, reduce her own 
role so she can observe the pre-service teachers try out and test their knowledge independently. 
Determining the potential level, however, requires a high level of professional competence and, 
not least, the ability to analyze and have psychological and socio-cultural insight and empathy. First, 
it is essential that collaboration actually takes place and that the pre-service teachers are not left on 
their own. This must be in the mind and practice of the professor at all times in the flipped 
classroom situation. 

    
According to Vygotsky (1978), the establishment of the zone of proximal development 
presupposes that, in this context, the professor will introduce professional concepts that will form 
the basis for the collaboration. Mobilization of the zone presupposes a preparedness that is related 
to previous experience, understandings, and concepts about the developmental talk that the pre-
service teachers will have. These can be understood in terms of what Vygotsky referred to as a 
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network of spontaneously developed everyday concepts (Vygotsky, 1987). When, during the first 
stage, the pre-service teacher becomes aware of his or her everyday concepts, and through the 
training gains access to the subject concepts, there will be two mutually complementary 
movements. As Vygotsky explained it, on the one hand, the academic concepts will help to expand 
and reorganize the meaning of the spontaneous concepts and elevate them to a more abstract level. 
On the other hand, through their experiential personal meaning, the spontaneous concepts will 
contribute to giving the academic concepts a core of meaning (e.g., Baker and Wright, 2017). 
Together, these cognitive activities develop the higher mental processes.  

   
In the flipped classroom-session, in order to stimulate and mobilize the pre-service teachers’ 
potential, the professor involved should constantly focus on tomorrow’s level. In other words, the 
professor must first establish a collaboration with the learner over the assignment related to the 
developmental talk and the simulation in order to stir to life the higher mental functions that the 
pre-service teachers are mature enough to develop. At all times, the professor must assess the 
extent to which the pre-service teachers are able to make use of explanations, demonstrations, and 
collaboration. This should be done in a continuous interaction with the pre-service teachers and 
will involve the subject content and the at-home preparations that they must do on their 
own before the second stage.   

   
Stage two will involve the VR-simulation, which allows the pre-service teachers to activate and test 
out their newly acquired concepts and skills. The conditions for mobilizing the pre-service 
teachers’ imitation through the simulation do not depend only on the conversation in the 
simulation being recognizable from the first stage. They also depend on whether 
the digital characters’ behavior evokes associations and connotations for the pre-service 
teachers so that a horizon of meaning and interpretation is awakened in their minds. During the 
simulation, the pre-service teachers should be able to test out concepts, the type of question to 
ask, and appropriate ways of responding. According to Vygotsky, the learner imitates what is 
perceived at the inter-psychological level, and in this case, what has already  been  presented and 
worked on during the first stage to be then, subsequently, tested  in the  simulation.   
  

In the third stage of the VR simulation, the pre-service teachers—who will all have had a turn to 
participate in the simulation—come together to examine and analyze their roles in the virtual 
encounters with the pupil Emilie and her father. Now, they will be encouraged to reflect upon the 
choices they made during the conversation, how these choices may have affected the conversation, 
what they could have done differently, and how they believe the encounter was perceived by the 
pupil and her father. The pre-service teachers are now given the opportunity to build on their newly 
acquired practical experiences of home-school collaboration and to engage in a reflexive process 
together with their fellow peers and the professors involved in the simulation. Here, the professors 
will act as “the more capable peers” (Vygotsky, 1978, p. 86), drawing connections between the pre-
service teachers’ prior knowledge and their interpretation and articulation of the situation. 
 

The Simulation’s Potential for Pre-service Teachers’ Imitation and Collaborative 
Interaction  

  
Used in this way, as a flipped-classroom practice, the simulation underlines the social aspect of 
learning as emphasized by Vygotsky. According to Vygotsky, learning cannot be separated from its 
social context; rather, “all the higher functions originate as actual relationships between individuals” 
(Vygotsky, 1978, p. 57). Hence, according to Vygotsky, students learn through their interaction and 
communication with their peers, teachers, and other experts. Later, these young teachers will be 
able to create learning environments that maximize their learners’ ability to interact with others 
through discussion, collaboration, and feedback. This process is supported by use of the simulation, 
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which aims to activate pre-service teachers’ collaborative engagement in their own learning process 
under the guidance and in close partnership with their professor. 

   
In the simulation, the reflexive process of the pre-service teachers is not limited to the third stage 
of the simulation, but it is a continuous activity that follows the learners through all the stages of 
the simulation. In this sense, the simulation supports Vygotsky’s (1978) idea that the educational 
process should be seen as a source, not as a consequence, of the development of cognitive and 
learning skills (see also, Kozulin, 2004). While teacher education regularly facilitates conventional 
learning activities, such as reading literature and attending lectures on different issues (Cochran-

Smith, 2013; Darling-Hammond, 2017), the simulation opens up a way of experiencing learning 

that differs from the individual’s reception of factual knowledge or information. By facilitating 
participation and allowing the pre-service teachers to play out the role of in-service teachers, they 
become active participants, contributing to the construction of knowledge through their 
participation in a community of learners. In the light of Vygotsky’s (1978) zone of proximal 
development, new perspectives and insights may thus arise from the differences in perspective held 
among the co-participants. By encountering the same situations repeatedly and getting to know 
their own responses to various situations, the pre-service teachers are given the opportunity to 
explore different approaches to situations that arise and to listen to how other pre-service teachers 
and the professors interpret them. In this way, their own experiences are mirrored in the 
experiences of others, introducing potentially new perspectives, which may broaden, advance, or 
even alter their own understanding of the concepts, and ultimately, their understanding of their 
professional role as teachers. 

   

Hence, the simulation offers the potential for collaborative engagement. Using a digital simulation 

to work with the questions that arise may help pre-service teachers foster their ability to enter into 
relationships with others and to communicate and interact with them. At the same time, it will 
enhance their professional skills and expertise in home-school collaboration and make them more 
aware of their professional role as future in-service teachers. 

   

Towards a New Model for Flipped Classrooms    
 

The aim of this article has been to describe and explore the pedagogical potential of a VR 

simulation for pre-service teachers, drawing attention to the simulation’s potential for enhancing 

a culture of collaborative learning among pre-service teachers. Applying a Vygotsky perspective on 
learning (1962, 1978, 1987), we have argued that the simulation can be seen as a sociocultural 
approach to professional development for pre-service teachers. Moreover, we have emphasized 

the crucial role of the professor in the simulation as he or she takes the role of “a more competent 

peer” (Vygotsky, 1978, p. 86). This includes modeling behavior for the pre-service teachers and 
providing a space in which they can imitate the role of a professional teacher in a home-school 

collaboration. This also includes the professors’ responsibility to enhance the pre-service teachers’ 
reflections, skills, and understanding by asking questions and providing critical guidance, 

instruction, and scaffolding during the simulation exercise.  

    
In Vygotsky’s view, imitation is a potentially transformative activity that is applied consciously and 
is goal-directed. Hence, imitation is not a thoughtless, mechanical copying, but refers to activities 
that a child performs in collaboration with an adult or with another child rather than on its own 
(Veraksa and Veraksa, 2018). This means that, as learners are guided by a more skilled person and 
discuss their experiences with their peers, their experiences may be developed into more 
sophisticated and effective mental processes, which Vygotsky (1978) referred to as the higher 
mental functions. As Vygotsky might have expressed it: “What the pre-service teachers are able to 
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do in collaboration today, they will hopefully be able to do independently tomorrow” (Vygotsky, 
1978). Interpreting the VR simulation in the light of Vygotsky’s sociocultural approach to learning 
may help us to have a more profound understanding of the potential of the simulation in relation 
to pre-service teachers’ professional development. 
 

Limitations and implications for practice 
 

While acknowledging the potential of the VR simulation to create a space for pre-service teachers 
to negotiate their professional role in the home-school collaboration, we will end the article by 
drawing attention to some limitations of the simulation as a flipped classroom practice. These 

limitations do not indicate the failure of the method to achieve its objectives, but rather, they can 
be seen as challenges at the organizational and structural levels of which teacher educators and 
other practitioners need to be aware when applying flipped classroom practices. Moreover, such 
challenges may not have received sufficient attention, which makes it even more important that 

they should be addressed (Kerno, 2008).    

   
The first limitation is continuity. For simulation activities to be effective and to have a significant 
impact on the professional development of pre-service teachers, they cannot be seen as a one-off 
project or an isolated happening, separate from the ordinary activities of teacher education. Rather, 
simulations, such as the one described in this article, should be a continuation of learning activities 
that embrace the student-centered approach. For example, when working with issues relating to 
the students’ learning, pre-service teachers should be able to reflect, in collaboration with a more 
competent peer, on both the barriers and possibilities for providing a creative learning environment 
in a school. This includes the development of a self-reflective understanding of their own positions 
and biases, which is only achieved through a process of engagement and active participation. In 
order to create a zone of proximal development, the pre-service teachers have to be willing to share 
their experiences and reflections. This requires a learning space where their experiences and 
perspectives are seen as valuable contributions and where their active participation is regarded as 
fundamental to the pedagogical conversation. Making the pre-service teachers familiar with 
different student-active learning activities is therefore imperative. Hence, to activate the potential 
of the VR simulation, similar practices need to permeate the curriculum and the instructional 
strategies used in teacher education.  

   
A second limitation has to do with the hierarchies that exist within institutions. As Kerno (2008, 
p. 74) emphasizes, communities of practice are often situated within established organizations, 
which implies that they “co-exist with a preexisting organizational hierarchy.” This means that 
more powerful internal discourses, or even conflicting discourses, may threaten learning, 
collaboration, and participation in such communities. As noted earlier in the article, teaching 
practices in teacher education are often characterized by the situation where the professor talks and 
the learners listen. Nieto (1996, p. 102) describes such pedagogy as a one-way street, by which 
teachers “deposit” knowledge into students, who are seen as empty receptacles. Changing 
established teaching practices may be hard, and this is reflected in the reluctance or open resistance 
of many educators to the use of new technologies and new forms of teaching (Sime and Priestley, 
2005). During the implementation, professors may also call into question the shift in roles and 
relationships that a VR simulation requires, where established practices and approaches must be 
changed. Implementing methods, such as the one described in this article, therefore requires a 
careful approach where institutional participation in both the design and implementation phases of 
the change approach are invited. 

   
For teacher educators, becoming aware of these limitations may help them to realize the 
pedagogical potential of digital simulation practices, both with regard to issues of implementation 
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and also through a more profound understanding of how such practices relate to the competing 
perspectives. Moreover, such an awareness can also be seen as an important aspect of pre-service 
teachers’ professional development. As we have aimed to show in this article, applying the 
theoretical lens of Vygotsky’s sociocultural approach to learning when working with VR 
simulations in the context of home-school collaboration may enhance pre-service teachers’ 
metacognition as part of their professional development. Potentially, it can also help pre-service 
teachers to see the benefits of imitation and collaboration in learning in general and encourage 
them to adopt these approaches in their future work as teachers. This would include their taking a 
critical stance against attempts to reduce pre-service teachers to passive interpreters and teachers 
to the providers of a prescribed curriculum.  

  

  

References   

Atteberry, E. 2013. “Flipped classroom may not have any impact on learning.” USA  Today: 

https://eu.usatoday.com/story/news/nation/2013/10/22/flipped-classrooms-

effectiveness/3148447/  

Arnold-Garza, S. 2014. “The flipped classroom teaching model and its use for 

information literacy instruction.” Communications in Information Literacy, 8 (1), 7–22.    

Baker, C. and Wright, W. E. 2017. Foundations of bilingual education and bilingualism (6thed.). Bristol: 

Multilingual Matters. 

Bergmann, J. and Sams, A. 2012. Flip your classroom: Reach  every student in class every day. Washington 

DC: International Society for Technology in Education. 

Biesta, G. 2013. The beautiful risk of education. London: Paradigm Publishers. 

Burnett, C. and Merchant, G. 2020. Undoing the digital. Sociomateralism and literacy education. London: 

Routledge. 

Chen, Y.-L. 2016. “The effects of virtual reality learning environment on student cognitive and 

linguistic development.” The Asia-Pacific Education Researcher, 25 (4), 637–646. 

Chen, K.-S., Monrouxe, L., Lu, Y.-H., Jenq, C.-C., Chang, Y.-J., Chang, Y.-C., and Chai, P. Y.-C. 

2018. “Academic outcomes of flipped classroom learning: A meta 

analysis.” Medical Education, 52 (9), 910–924. 

Cochran-Smith, M. 2013. “Trends and challenges in teacher education: National and international 

perspectives.” In A.-L. Østern, K. Smith, T. Ryghaug, T. Krüger, and M. B. Postholm 

(Eds.), Teacher education research between national identity and global trends. Bergen, Akademika, p. 

121–135.  

Darling-Hammond, L. 2017. “Teacher education around the world: What can we learn from 

international practice.” European Journal of Teacher Education, 40 (3), 291–309. 

Edinyang, S. D. 2016. “The significance of social learning theories in the teaching of social studies 

education.” International Journal of Sociology and Anthropology Research, 2 (1), 40–45. 

Fanning, R. and D. Gaba. 2008. “Simulation-based learning as an educational tool.” In J. Stonemetz 

and Ruskin, K. (Eds.), Anesthesia informatics. New York, Springer, p. 459–479. 



Exploring the pedagogical potential of virtual reality simulations for pre-service teachers from a Vygotskyan 

perspective 

79 
 

Fertleman, C., Aubugeau-Williams, P., Sher, C., Lim, A.-L., Lumley, S, Delacroix, S., and Pan, X. 

2018. “A discussion of virtual reality as a new tool for training healthcare professionals.” 

Frontiers in Public Health, 6 (44): https://doi.org/10.3389/fpubh.2018.00044  

Fowler, C. 2015. “Virtual reality and learning: Where is the pedagogy?” British Journal of Educational 

Technology, 46 (2), 412–422. 

Gilboy, M. B., Heinerichs, S., and Pazzaglia, G. 2015. “Enhancing student engagement 

using the flipped classroom.” Journal of Nutrition Education and Behavior, 47 (1), 109–114. 

Gillette, C., Rudolph, M., Kimble, C., Rockich-Winston, N., Smith, L., and Broedel-Zaugg, K. 
2018. “A meta-analysis of outcomes comparing flipped classroom and lecture.” American 
Journal of Pharmaceutical Education, 82 (5), 6898.  

Goedhart, N. S., Blignaut-van Westrhenen, N., Moser, C., and Zweekhorst, M. B. M. 2019. “The 

flipped classroom: Supporting a diverse group of students in their learning.” Learning 

Environments Research, 22 (2), 297–310.  

Hanssen, B. and Østrem, S. 2007. «Det levende lærerarbeidet: Hva handler lærerarbeidet om, og 

hvordan kan vi forstå lærere sin utvikling gjennom det første året i yrket?» [Education alive: 

What is the teaching work about, and how can we understand teachers' development during 

the first year in the profession?] Norsk pedagogisk tidskrift, 91 (3), 207–218.   

Huang, H.-M., Rauch, U., and Liaw, S.-S. 2010. “Investigating learners’ attitudes toward virtual 

reality learning environments: Based on a constructivist approach.” Computers & Education, 

55 (3), 1171–1182. 

Huang, H.-M. and Liaw, S.-S. 2018. “An analysis of learners’ intentions toward virtual reality 

learning based on constructivist and technology acceptance approaches.” International Review 

of Research in Open and Distributed Learning, 19 (1). 

Hwang, G.-J., Lai, C.-L., and Wang, S.-Y. 2015. “Seamless flipped learning: A mobile-

technology enhanced flipped classroom with effective learning strategies.” Journal of 

Computers in Education, 2 (4), 449–473. 

Hyland, J. R. and Hawkins, M. C. 2009. “High-fidelity human simulation in nursing education: A 

review of literature and guide for implementation.” Teaching and Learning in Nursing, 4 (1), 

14–21. 

Jensen, K. L. and Minke, K. M. 2017. “Engaging families at the secondary level: 

An underused resource for student success.” School Community Journal, 27 (2), 167–191. 

Kerno, S. J. J. 2008. “Limitations of communities of practice. A consideration of unresolved issues 

and difficulties in the approach.” Journal of Leadership & Organizational Studies, 15 (1), 69–78. 

Kozulin, A. 2004. “Vygotsky's theory in the classroom: Introduction.” European Journal of  Psychology 

of Education, XIX (1), 3–7.  

Lage, M. J., Platt, G. J., and Treglia, M. 2000. “Inverting the classroom: A gateway to creating an 

inclusive learning environment.” The Journal of Economic Education, 31 (1), 30–43. 

Lee, E. A.-L., Wong, K. W., and Fung, C. C. 2010. “How does desktop virtual reality enhance 

learning outcomes? A structural equation modeling approach.” Computers & Education, 55 

(4), 1424–1442. 

https://doi.org/10.3389/fpubh.2018.00044


Faldet, A-C., Skrefsrud, T-A., & Somby, H M. (2021) 

80 
 

Mok, H. N. 2014. “Teaching tip: The flipped classroom.” Journal of Information Systems Education, 25 

(1), 7–11. 

Ministry of Education. 2021. Meld. St. 6 (2019–2020) Early intervention and inclusive education in 

kindergartens, schools and out-of-school-hours care. 

https://www.regjeringen.no/en/dokumenter/meld.-st.-6-20192020/id2677025/   

Nehring, W. M. and Lashley, F. R. 2010. High-fidelity patient simulation in nursing education. Sudbury, 

MA: Jones & Bartlett Publishers. 

Nieto, S. 1996. Affirming diversity: The sociopolitical context of multicultural education. New York: Longman 

Publishers. 

Papanastasiou, G., Drigas, A., Skianis, C., Lytras, M., and Papanastasiou, E. 2019. “Virtual and 

augmented reality effects on K-12, higher and tertiary education students’ twenty-first 

century skills.” Virtual Reality, 23 (4), 425–436.  

Pellas, N., Fotaris, P., Kazanidis, I., and Wells, D. 2019. “Augmenting the learning experience in 

primary and secondary school education: A systematic review of recent trends in 

augmented reality game-based learning.” Virtual Reality, 23 (4), 329–346. 

Piaget, J. 1936. Origins of intelligence in the child. London: Routledge & Kegan Paul. 

Ramachandiran, C. R., Jomhari, N., Thiyagaraja, S., and Maria, M. 2015. “Virtual reality based 

behavioral learning for autistic children.” Electronic Journal of E-Learning, 13 (5), 357–365. 

Sime, D. and Priestley, M. 2005. “Student teachers' first reflections on information and 

communications technology and classroom learning: Implications for initial 

teacher education.” Journal of Computer Assisted Learning, 21 (2), 130–142. 

Skrefsrud, T.-A. 2020. “Teachers as intercultural bridge-builders: Rethinking the metaphor of 

bridge-building.” Teaching Theology and Religion, 23 (3), 151–162.  

Tucker, B. 2012. “The flipped classroom.” Education Next, 12 (1), 82. 

Turan, Z. and Akdag-Cimen, B. 2020. “Flipped classroom in English language teaching: A 

systematic review.” Computer Assisted Language Learning, 33 (5-6), 590–606.  

Veraksa, N. and Veraksa, A. 2018. “Lev Vygotsky's cultural historical theory of development and 

the problem of mental tools.” Psychologist Papers, 39 (2), 150–154.   

Videnovik, M., Trajkovik, V., Kiønig, L. V., and Vold, T. 2020. “Increasing quality of learning 

experience using augmented reality educational games.” Multimedia Tools and Applications, 79 

(33), 23861–23885. 

Vygotsky, L. S. 1962 [1934]. Thought and language. Cambridge, MA: MIT Press. 

Vygotsky, L. S. 1978 [1930]. Mind in society: The development of higher psychological processes. Cambridge, 

MA: Harvard University Press. 

Vygotsky, L. S. 1987 [1934]. ”Thinking and speech.” In R. W. Rieber and A. S. Carton 

(Eds.), The collected works of L.S. Vygotsky (Vol. 1: Problems of general psychology). New York: 

Plenum Press. 

https://www.regjeringen.no/en/dokumenter/meld.-st.-6-20192020/id2677025/

