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Resumen: La realidad virtual (RV) es una tecnologia inmersiva que estd ganando impulso en
la educacidn y ha llevado a nuevos enfoques de ensefianza. Ademas, ha disparado interés
en los programas de preparacién docente y especialmente en la formacién de profesores
bilinglies y de ESL. Este articulo muestra un estudio cualitativo realizado con n = 27 futuros
maestros bilingties y de ESL. El estudio buscé determinar la percepciéon de los futuros
maestros bilinglies y de ESL en principio con la RV y proporcionar una comprension de las
experiencias de las aplicaciones mdviles de RV. todos los resultados fueron obtenidos a
partir de reflexiones guiadas por futuros maestros inscritos en un curso de teorias de
adquisicion de segunda lengua para ESL y maestros bilinglies en una universidad ubicada en
el norte de Texas. Se realizé un andlisis de contenido para analizar las reflexiones y se
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determinaron tres categorias: fortalezas y limitaciones de la RV y aplicaciones mdviles de
RV. Los resultados revelaron una percepcién positiva hacia las fortalezas de la RV con 60%,
incluyendo que promueve el compromiso de los estudiantes (41%) y motiva a los
estudiantes (29%). por otro lado, los futuros maestros percibieron las limitaciones de la RV,
incluyendo los costos asociados (44%) y la capacidad de acceder a internet (31%).
Finalmente, las aplicaciones que ofrecen viajes virtuales fueron percibidas para mejorar las
experiencias de aprendizaje, incluyendo Google Expeditions (51%) y VR Tube (23%).

Palabras clave: realidad virtual, viajes virtuales, preparacion docente, educacidén
bilingtie/ESL

Abstract: Virtual reality (VR) is an immersive technology that is gaining momentum in
education and has led to new teaching approaches. Moreover, it has spark interest in
educator preparation programs and especially in the training of bilingual and ESL pre-
service teachers. This article showcases a qualitative study conducted with n=27
undergraduate bilingual and ESL pre-service teachers. The study sought to determine the
perception of bilingual and ESL pre-service teachers with VR and provide an understanding
of VR mobile applications' experiences. All results were obtained from guided reflections
made by pre-service teachers enrolled in the course theories of second language acquisition
for ESL and bilingual teacher at a university located in north Texas. A content analysis was
performed to analyze the reflections, and three categories were determined: strengths of
VR, limitations of VR, and VR mobile applications. The findings revealed a positive
perception towards the strengths of VR with 60%, including promotes student engagement
(41%) and motivates students (29%). On the other hand, pre-service teachers perceived
limitations of VR, including associated costs (44%) and the ability to access the internet
(31%). Finally, VR mobile applications which offered VR tours were perceived to enhance
learning experiences, including Google Expeditions (51%) and VR Tube (23%).

Key words: virtual reality, virtual tours, teacher education, bilingual/ESL education

Introduction

As the twenty-first century and the technological revolution continue, we find the
educational system serving students from Generation Z and Generation Alpha. The
members of these two generations are 100% digital natives (Prensky, 2010), meaning that
they were born and raised in the age of digital technologies. To better serve them,
education preparation programs are training pre-service teachers to adopt immersive
technologies. These technologies provide new and fascinating experiences in simulated
learning environments that merge the real world with the digital world (Blyth, 2018). As
part of this group, we find virtual reality (VR), which refers to the computer technology that
provides realistic environments in which users can interact with virtual objects to simulate
the experience of interactions in the real world (Ghanbarzadeh et al., 2014).
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Due to the opportunities VR presents for education, especially language learning, we
believe it is necessary to train bilingual and ESL pre-service teachers on its use and
application towards the teaching and learning process. However, research in this field is
emerging. To date, studies that relate bilingual and ESL pre-service teacher training with VR
use are limited. Huertas-Abril (2020) suggests that the opinions of pre-service teachers
should be specifically studied to understand teacher and learner attitudes toward VR,
especially in the context of ESL/EFL and bilingual education. This article showcases a
qualitative study carried out with 27 bilingual and ESL pre-service teachers. It sought to
determine the perception of bilingual and ESL pre-service teachers with VR and provide an
understanding of VR mobile applications' experiences.Etiam a dignissim enim, eu tristique
mauris. Nunc maximus lacus tortor, et venenatis neque faucibus in. Morbi et laoreet mi.
Mauris non urna id dui pretium malesuada id nec leo. Praesent ipsum tortor, lacinia et diam
quis, sollicitudin pellentesque ex. Nam porta lorem ipsum, in dignissim neque commodo in.
Ut in magna enim. Maecenas vel dolor libero.

Virtual reality (VR) is an immersive technology that stands for its increased use in education
(Huertas-Abril, 2020). VR refers to "computer-generated environments that simulate the
physical presence of people or objects with realistic sensory experiences" (Johnson et al.,
2016, p. 40). This technology enables users to immerse themselves into artificial worlds
through a VR viewer or headset. It provides simulated real-environment scenes to interact
with virtual objects (Chien et al., 2020; Ghanbarzadeh et al., 2014).

To better understand VR, it requires an insight into its types: (1) fully immersive VR, (2) non-
immersive/ desktop VR, and (3) Videos and 360-degree pictures (Maas & Hughes, 2020).
Fully immersive VR involves the use of a head-mounted display, connected to or comprising
a computer which allows the user to physically move or use a joystick to control movement
within a 3D virtual environment (Lee & Wong, 2014; Southgate et al., 2016). Non-
immersive/desktop VR involves accessing a virtual environment, 360-degree images/videos,
or other 3D environments using a desktop computer and a monitor with peripherals such as
a joystick, mouse, or gloves to control movement and explore (Lee & Wong, 2014). Videos
and 360-degree pictures refer to images or videos taken by using technology such as a
camera or multiple cameras that capture the entire 360-panoramic degree view of the
location (Maas & Hughes, 2020).

A once costly technology, VR has become cheaper, more accessible, and available for
general use in recent years. It has led to broader adoption in all settings, including
education (Bonner & Reinders, 2018). Two crucial aspects have been the evolution of the
smartphone, which permits easy access to VR content (Ralph, 2015), and the development
of low-cost VR headsets (Aznar-Diaz et al., 2018; Huertas-Abril, 2020). For example,
smartphones are equipped and ready to download VR mobile apps, allowing students to
experience 360-degree images and videos with low-cost viewers (Ralph, 2015).
Furthermore, according to the Alexander and colleagues (2019), the most basic smartphone
can be paired with an inexpensive Google Cardboard headset to create an immersive
experience. This pairing has provided new meaningful and experiential teaching and
learning experiences by breaking the barriers of space and time and exploring concepts in
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new ways. Most of all, it has provided a low-cost alternative for PK-12 schools and
universities to adopt VR, making it a feasible learning tool. For many students, smartphones
are the primary way to interact with learning materials, with over 80% of K-12 (McFarland et
al., 2017) and over 95% of undergraduate university students either owning a smartphone
(Alexander et al., 2019) or having access to smartphones or tablets (Dahlstrom & Bichsel,

2014).

Another example is the technological advances of standalone VR headsets, making them
more affordable (Martin-Gutiérrez et al., 2017). These untethered wireless devices (e.g.,
Oculus Go, Oculus Quest I, HTC Vive) do not require a smartphone or a computer to deliver
a VR experience because they are equipped with a built-in processor, GPU sensors, battery,
memory, and displays. As a result, according to Aniwaa team (2021), standalone VR
headsets offer a more robust and immersive experience.

VR quickly evolves the many ways reality can be experienced (Mann et al., 2018) and
provides opportunities to enhance the teaching and learning process. According to Otero &
Flores (2011), it (i) facilitates constructivist learning; (ii) provides alternative learning
experiences; and (iii) fosters peer collaboration beyond classroom walls. Huertas-Abril
(2020) and Marin-Diaz, Sampedro and Vega (2022) mentions that these characteristics align
with a student-centered teaching approach that promotes active and experiential learning.
Additionally, Chen (2016) indicates that VR can help develop more complex and higher-
order thinking when applied with a proper learning design.

According to Lege & Bonner (2020), the adoption of VR is motivating and exciting for
students. It increases students' learning motivation and stimulates participants' interest
and engagement with the subject matter (Costa & Melotti, 2012; Makransky & Lilleholt,
2018). It has been successfully adopted in medical education for more than a decade and
integrated into specialized courses like radiology (Gunn et al., 2017). Contemporarily,
medical students can practice their surgical skills in safe environments, including
procedures like laparoscopy (Huber et al., 2015) and temporal bone surgery (Fang et al,,
2014). Other successful applications have included combining high-level chemistry courses
with VR to enhance students' scientific skills (Hodges et al., 2018), infusing VR and physics
to improve students' learning achievement, motivation, and autonomy (Civelek et al., 2014),
and implementing VR field trips (VFTs) as a classroom activity to support social studies,
history, science, and language/arts (Kenna & Potter, 2018). VFTs allow students to witness
historical events, visit faraway lands, and learn about global issues. Finally, the immersion
provided by VR becomes the motivational factor that keeps students happier, more
excited, and less bored (Kavanagh et al., 2017; Parong & Meyer, 2018).

VR is recognized as a potential approach for language learning as it provides an opportunity
to manage the lack of language acquisition and social presence (Chien et al., 2020). It gives
a realistic experience to emergent bilinguals where they interact with virtual characters or
objects that greatly enhance their learning achievement (Yang et al., 2010). Besides, it
empowers language educators with the tools to meet educational objectives that can't be
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completed satisfactorily within the constraints imposed by the current physical location
(Lege & Bonner, 2020).

Recently, researchers have identified several advantages of using VR with emergent
bilinguals, such as practicing their skills without time and space limitations and recording
the learning process for further analysis (Chien et al., 2020; Ghanbarzadeh et al., 2014).
Another study found that VR increases the engagement, motivation, active learning, and
creativity of emergent bilinguals by providing them more opportunities to interact with
meaningful contexts (Chen, 2016). In addition, Hassani and colleagues (2016) found that
applying VR to improve the English speaking and listening skills of emergent bilinguals was
effective and reduced their grammatical mistakes and pronunciation hesitation. Finally,
other studies have found promising results in the use of VR to support vocabulary learning
and retention (Alfadil, 2017; Madini & Alshaikhi, 2017; Tai et al., 2020).

Method

This study was designed to perform a qualitative analysis using Patton's (2003) Qualitative
Evaluation Checklist. According to Denzin and Lincoln (2017), the primary purpose of a
qualitative study is to examine the participants' opinions and experiences to understand
and interpret the phenomena according to the meaning that the participants attach to
them. Grounded Theory (Glaser & Strauss, 1967) was used to approach the phenomenon
and disclose a theory from the collected data (Pidgeon, & Henwood, 1997). We adopted
Grounded Theory to determine categories based on the participants' collected data
regarding VR for the bilingual and ESL classroom. Following this framework, we
incorporated the research stages, from constructing research questions to data collection
and analysis.

The study sought to determine the perception of bilingual and ESL pre-service teachers
with VR for the classroom and provide an understanding of VR mobile applications'
experiences. Three structured study questions with identical terminology were given to all
the pre-service teachers, which guaranteed that all results were comparable (Bogdan &
Taylor, 1975). The study questions were:

RQ1: What are the strengths of integrating VR in the bilingual and ESL classroom?
RQ2: What are the limitations of integrating VR in the bilingual and ESL classroom?
RQ3: Which VR mobile apps would you integrate in the bilingual and ESL classroom?

A purposive sample was used for the selection of the participants (n = 27). All results were
obtained from guided reflections made by undergraduate bilingual and ESL pre-service
teachers enrolled in the course Theories of Second Language Acquisition for ESL and
Bilingual Teachers at a higher education institution in north Texas. Ninety-six percent of the
pre-service teachers identified themselves as female, while 4 % identified themselves as
males. Fifty-Five percent of the participants pursued and ESL certification, while 35%
pursued a bilingual certification, and 10% a triple certification.

The eligibility criteria were based on proximity and participation in a six-hour specialized
classroom training with the use of VR for education. In addition, all participants were
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selected through criterion referenced sampling technique (Mertens, 2014). For the training,
pre-service teachers were provided with Google Cardboard Headsets and permitted to use
their smartphones. During the six-hour training, students were engaged in the use of VR
and how to integrate mobile applications to education. As part of the training, students
explored mobile VR applications along with its potential alignment with state standards for
the bilingual and ESL classroom. Additionally, this training was supplemented with online
resources, which included videos, online tutorials, and Internet links.

This study followed an exploratory design and used a qualitative method. The theoretical
framework was based on Grounded Theory (Glaser & Strauss, 1967), which sets out to
discover or construct theory from data, systematically obtained, and analyzed using
comparative analysis (Chun Tie et al., 2019). A three question, open-ended instrument was
administered and used guided reflections. Upon six hours of specialized training with the
use of VR for education, all participants were given a worksheet with the study questions
on which to reflect. The categories were classified into: (i) strengths of VR, (ii) limitations of
VR, and (iii) VR mobile applications. After the data was collected, the answers were coded,
and content analysis was performed to analyze the reflections. This type of analysis is a
systematic reading of a body of texts, images, and symbolic matter, not necessarily from an
author's or user's perspective (Krippendorf, 2004). All responses were coded and gathered
by category using NVivo Plus 12 for Windows.

Results

The present study aimed to understand the perceptions of virtual reality (VR) among
bilingual and ESL pre-service teachers. From the data, a total of 328 coded items revealed
the categories of strengths of VR, limitations of VR, and VR mobile apps. The specific details
are presented in Table 1.

Table 1. Coding Categories. Source: self made.

Codes Participants | Coded items %

Strengths of VR 27 195 60%
Limitations of VR 27 80 24%
VR mobile apps 27 53 167%

To answer the first research question, a total of 195 items were coded regarding the
strengths of integrating VR in the bilingual and ESL classroom. The bilingual and ESL pre-
service teachers highlighted the following strengths: (i) VR promotes student engagement
was 41% (80), (ii) motivates students was 29% (57), (iii) an inclusive technology was 18% (35),
and (iv) provides outstanding visuals for students was 12% (23) as seen in Table 2.

Table 2. Perceived Strengths of VR. Source: self made.

Coded items %

Student engagement 80 41%
Motivates students 57 29%
Inclusive technology 35 18%
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Outstanding visuals | 23 | 12%

Preservice teacher positively noted how student engagement would increase student
engagement as Participant 8 noted, “I’m positive that student engagement is a strength in
VR. The learners will be focused on what they are watching. Most of all they won’t consider
it as part of their class.” Participant 17 connected student engagement with the ability to
motivate students regardless of their language background, “Students will be completely
engaged. The concepts will be perceived in a different way. It will motivate the students.
This is to be geared up to students no matter the language.”

Emergent bilingual students, through greater engagement, can become more motivated to
learn through the use of VR. Participant 5 noted how “ELLs will be more involved with
subject matter [because]they will be actively taking control of their learning.” In addition to
how Participant 17 connected student engagement and motivation (see above), Participant
20 used this positive outlook of the use of VR in the multilingual classroom to show their
enthusiasm for applying it in their future classroom, “I see many strengths for VR in the
bilingual and ESL classroom. The biggest two are student engagement and motivation... |
can't wait to use it in my classroom.”

In addition to student engagement and motivation, student interest, especially in regard to
the visuals were perceived as a strength to VR teaching in a bilingual setting as Participant 2
noted, “A strength for using VR in the bilingual or ESL classroom, | would say is the
engagement, interest, and motivation it can give students to be more willing to learn.”
Participant 8 specifically noted how “the visuals are out of this world.” These comments
show how student engagement, motivation, and interest are intertwined in the immersive
experiences afforded by teaching with VR. Even though these experiences seem to be
targeted for emergent bilinguals, other student populations could also benefit.

The inclusive nature of teaching with VR was an important theme noted by the participants.
One of the populations that could benefit from inclusivity is students with disabilities.
Participant 8 noticed that ‘“VR provides an opportunity to students with special needs to
participate as well. It’s all about inclusion.” Even though the pre-service teachers offered
connections to the benefits for emergent bilingual students and students with disabilities,
Participant 3 recalled how “VR is a scaffold for learning” and Participant 4 saw how VR
could provide “a scaffold to learning.”

Even though the bilingual and ESL pre-service teachers noticed many advantages to using
VR with teaching such as promoting student engagement, motivating students, being an
inclusive technology, and providing outstanding visuals for students, the limitations of
using the technology also factored into their perceptions of using VR in the classroom.

To answer the second research question, a total of 80 items were coded about the
limitations of integrating VR in the bilingual and ESL classroom. Data analysis indicated that
the following limitations were the most prevalent themes among bilingual and ESL
preservice teachers: (i) costs were perceived as the primary limitation with 44% (35), (ii) the
ability to access the internet with 31% (25), (iii) time for teacher training with 15% (12), and
(iv) the lack of multilingual content 10 % (8) as seen in Table 3.

Table 3. Perceived Limitations of VR. Source: self made.
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Coded items %
Costs 35 44%
Ability to access the internet 25 31%
Time for teaching training 12 15%
Lack of multilingual content 8 10%

Many participants perceived the high costs of the technology equipment or access to the
internet as primary issues for their future students as Participant 1 observed, “the cost of
this technology and internet access is a limitation for school districts. Not every school
district has the tools or the money.” Participant 2 saw a limitation of VR “could be the costs
and access to equipment.” In conjunction to the costs and access to the internet,
Participant 6 recognized that “the limitations would be the costs for schools, the access to
the internet and... the time and knowledge necessary for the teacher to integrate it.”

The lack of time for training teachers to appropriately integrate VR into their curricula was
perceived as another limitation to VR. Participant 14 anticipated that “teachers need time
for training with this technology. Most teachers don’t have the time to add new things to
their agendas.” While some participants understood the time for training teachers on how
to use the technology would be an issue, Participant 5 took the idea further by
acknowledging that “teachers might not have the time to learn how to integrate the
technology.”

Because our participants were bilingual and ESL preservice teachers, it makes sense that
they would perceive the lack of multilingual content as an issue. Participant 4 expressed
this perception as VR “not [having] enough experiences in languages other than English.”
Participant 26 extended this idea to multilingualism and using the home language as an
asset: “There is not enough multilingual content. It prevents ELLs of exploring VR in their
home language.”

To answer the last research question about which VR mobile apps would the participants
integrate into their bilingual and ESL classrooms, 53 items were coded. Based on the
reflections from the participants, the following applications were suggested: (i) Google
Expeditions with 51% (27), (ii) VR Tube with 23% (12), (iii) Nearpod VR with 15% (8), and (iv)
Google Arts and Culture with 11% (6) as seen in Table 4.

Table 4. VR Mobiles Apps. Source: self made.

Codeditems | %
Google Expeditions 27 51%
VR Tube 12 23%
Nearpod VR 8 15%
Google Arts and Culture 6 1%

In regard to Google Expeditions, Participant 1 said, “l would definitely use Google
Expeditions. With this application my students will have the opportunity to travel the world,
visit cities, explore continents, and learn about cultures. While Google Expeditions was the
most mentioned application, Participant 6 contrasted Google Expeditions with VR Tube: I
loved Google Expeditions, but | see more opportunities for VR Tube because of the easy
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access to videos. Loved it!” Additionally, Participant 5 saw the curricular applications of
“using Nearpod VR as a tool to learn content and vocabulary.” Lastly, Participant 8 noted
how both Google Expeditions and Google Arts and Culture were specifically situated for
taking virtual field trips, “I think virtual reality is a great new tool for the classroom! I think it
would be a good idea to travel to different countries and learn about different cultures with
the VR apps Google Expeditions and Google Arts and Culture.”

The use of multiple applications in the classroom was not limited to Google Expeditions and
Google Arts and Culture. Participant 4 saw the creative possibilities that a student could use
when applying multiple applications: “lI would use Google Expeditions, VR Tube, and
Nearpod VR in my classroom. | feel they offer a lot for every learner. Activities to create
with this app are endless. You can use a pre-made one, the student can create one, or you
the teacher can create one”.

Finally, Participant 18 connected certain VR applications with strengths of using VR in
teaching bilingual and ESL students and specific curricular applications: “I think the Google
Expeditions and Nearpod app are a great way to keep students engaged in learning while
having fun. I like how both apps takes you on virtual tours to explore different things and
places. I think I would use these apps for history or science subjects”.

Conclusions

To answer the first research question pertaining to the strengths of VR, the perceptions of
the bilingual and ESL pre-service teachers are aligned with the findings on previous
research, especially with the increase of student engagement and motivation (Costa &
Melotti, 2012; Lege & Bonner, 2020, Marin-Diaz et al, 2022). Once emergent bilinguals are
engaged and motivated academic performance improves (Brown, 2014; Mahdikhani &
Rezaei, 2015). This is also supported by Symonenko and colleagues (2020), VR solves the
problem of immersion in language environments by motivating the student to use existing
skills and knowledge to demonstrate real life circumstances. Another strength perceived by
bilingual and ESL pre-service teachers participating in the study included VR as an inclusive
technology. Studies have found the potential of VR to work with special needs students in
the areas of intellectual disabilities and autism (Maskey et al., 2014; Marin-Diaz, 2017a and
b). Some of these VR experiences focused on creating safe spaces, preparing for
transitions, and developing social skills. In addition, Lege and Bonner (2020) mentioned the
vast amount of VR experiences available for empathy training. These experiences also
support culturally relevant and sustaining teaching principles which are necessary for all
pre-service teachers to learn.

For research question two, the limitations of VR provided findings that compare and
contrast with recent research. The first two limitations perceived by the bilingual and ESL
pre-service teachers are costs associated to VR and access to the internet. This limitation
has been brought by previous studies which mentioned that many schools could not
implement VR applications and students did not have access because of high costs (Yang et
al.,, 2010). On the other hand, recent studies found VR to be currently a low-cost and
affordable technology (Chien et al., 2020; Ralph, 2015; Marin-Diaz, 2017a and b). However, it
is important to realize that not every school district or student will have the funding or
internet requirements to carry out VR. Both limitations perceived by pre-service teachers
open the discussion for further research on the digital divide. According to Tate (2021), the
digital divide has narrowed, but 12 million students are still disconnected. Another limitation
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perceived was time for teacher training. As with every new technology that is adopted,
teachers will require training for curriculum alignment and implementation. The time
devoted to teaching training will depend on the workforce culture (Velev & Zlateva, 2017).
It is difficult and time consuming for educators to design VR teaching materials. Finally, the
lack of multilingual content for VR was perceived as a limitation. Currently, most of the VR
content available is in English. Not having access to multilingual content might decrease the
level of motivation of emergent bilinguals (Garcia & Kleyn, 2016).

To answer research question three, bilingual and ESL pre-service teachers expressed
predilection for four mobile apps: Google Expeditions, VR Tube, Nearpod, and Google Arts
& Culture. These apps offer VR tours which support the teaching and learning experience.
Also, each offer educational content that can easily be align with state standards. All the
apps mentioned are low cost and easy to implement (Chien et al., 2020). VR tours provide
the opportunity for emerging bilinguals to visit their home culture and share it with the rest
of the students, which supports culturally relevant pedagogy. Adopting these VR apps and
aligning their content could enhance and support culturally relevant teaching (Brown et al.,
2020).

Lastly, this article presented the perceptions of bilingual and ESL pre-service teachers with
the use of VR, which illustrated strengths, limitations, and recommended VR mobile apps. It
must be considered that the bilingual and ESL pre-service teachers identified more
strengths (60%) than limitations (24%) in the use of VR. Based on the findings, it is
recommended that educator preparation programs provide training opportunities for pre-
service teachers to engage with VR. Additionally, as this technology continues to evolve,
more research is necessary such as dealing with the digital divide. It is important that
educator preparation program adapt changes to their curricula to move from mobile VR to
fully immersive VR, to teaching programming for VR, and to train pre-service teachers how
to create VR multi-lingual and multi-cultural materials.
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