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Abstract

This article explores pre-service teachers’” personal experiences as they implemented immersive virtual reality using Google
Expedition during a summer STEM camp for primary students. The research is situated around semi-structured interviews
conducted to determine how pre-service teachers view their experiences using Google Expedition in primary classrooms,
and the pedagogical challenges they encountered during this process. The semi-structured interviews provided insight into
the planning, the pedagogical applications, and the obstacles or challenges they encountered during the planning stage and
execution of their lesson using a highly interactive, three-dimensional tool such as Google Expedition. The data indicated that
pre-service teachers had confidence in implementing virtual reality lessons in the class and considered it a new horizon for
teaching. Yet, it also identified pedagogical challenges associated with implementing virtual reality in a primary classroom.
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Introduction
Virtual Reality

Virtual reality can be defined by the technology and the
effects within the technology tool. Virtual reality fills your
field of vision so that you occupy an entire virtual world.
When you physically move your head, your virtual perspec-
tive changes accordingly, so you can look around the virtual
world. Virtual reality places a person in a situated environ-
ment that looks and feels to some degree, like the real world
(Psotka 1995). COVID-19 shifted teaching to online plat-
forms, and many teachers have created virtual classrooms.
These online classroom rooms are emerging as teachers cre-
ate a virtual space that represents their traditional classrooms
(Pointer 2020).
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Immersive Virtual Reality

Hedberg and Alexander (1994) stated that the conception
of immersion arises from the complex interaction of the
physical changes and interactions within a virtual environ-
ment. Using immersive virtual reality, rich cultural expe-
riences can increase immersion, add fidelity, and provide
a higher level of learner participation (Dalgarno and Lee
2010). Immersive experiences, such as augmented reality,
virtual reality, and mixed reality experiences, have recently
become readily available, including Wearable Technology
such as Google glasses. Virtual reality is applicable for clini-
cal applications such as empathy training, rehabilitation for
treatable conditions, and pain distraction. Recent research
indicates that children are "extremely" or "fairly" interested
in experiencing virtual reality (Yamada-Rice et al. 2017).
While virtual reality seems like a new concept, teachers
and researchers have been exploring virtual reality for dec-
ades (Aubrey et al. 2018; Christou 2010; Choi et al. 2015;
Mazuryk and Gervautz 1996; Sutherland 1965, 1968). Cur-
rently, due to the technological advancements with virtual
reality, the popularity is particularly high. Advancements
with Google Cardboard, Google Goggles, and augmented
reality have positioned these learning environments as criti-
cal spaces for exploring disciplines in Science, Technol-
ogy, Engineering, and Mathematics (STEM) (Shapovalov
et al. 2018a). Research into the pedagogical effect of using
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Immersive Virtual Reality has not kept pace with the techno-
logical developments within educational settings. Teachers
and researchers are yearnings for an evidence base for how
and why to use immersive virtual tools. Although virtual
reality has been available for a relatively low cost, consumer-
grade hardware is a more recent phenomenon. The low-cost
virtual reality hardware has shown promise as an instruc-
tional tool and a media production that allows students to
gain experiences or develop expertise in a productive virtual
reality environment.

Experts in business (Cearley et al. 2017) predict technol-
ogy trends in business and commercial applications are mov-
ing faster than PreK-12 education technology trends (Kin-
shuk et al. 2013; Lim et al. 2013; Stein 2015). As an expert
on emerging technologies, Dede (2017) suggests that prepa-
ration at all levels of education should not focus on knowl-
edge and skills for today’s jobs. Schools need to prepare
students with the thinking and collaboration skills required
for careers yet to be developed and these will change as tech-
nologies change. Virtual reality has the potential to change
how people perceive the world (Cearley et al. 2017). The
way we interact with technology will change in the next 5
to 10 years, if not sooner, due to the COVID-19 pandemic.
Conversational platforms within virtual reality will provide
a more immersive and natural interaction with the digital
world.

The virtual learning environment is characterized in one
of three ways. First, a learner will encounter some type of
explanation or description that will provide the opportunity
to learn new content. This is often equated to traditional
learning, such as direct instruction or textbook instruction,
to understand concepts. Second, the learner must complete
a task to deepen their understanding; they start to explore,
ask questions, or perform some action with the new concept
to generate feedback. This immersion is now a task rather
than just a representation of an idea. The third characteristic
of learning is situated in a broader social context. Mayes
and Fowler (1999) define this stage of learning as dialogue.
This is the stage in which the learner tests their emerging
understanding of a concept through some type of interac-
tion with others. Virtual reality positions learning within the
third characteristic of a broader social context.

The use of virtual reality holds great potential for learn-
ing environments, yet it also contains many challenges.
More than 10 million virtual reality systems are circulating
around the United States (Aubrey et al. 2018). "Virtual real-
ity is likely to have powerful effects on children because it
can provoke a response to virtual experiences similar to a
response to actual experiences” (Aubrey et al. 2018, p. 2).
While technology uses are ubiquitous in our ever-changing
digital society, young children’s involvement in appropri-
ate interactive media and selected types of technologies
requires intentional guidance to optimize cognitive, social,
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emotional, physical, and linguistic learning and development
(Paciga and Donohue 2017). While children are interested,
some suggest that virtual reality is not advisable for chil-
dren younger than eight years of age (Aubrey et al. 2018;
Bailenson 2018) due to possible confusion in the brain and
eye strain (Mon-Williams 2017). When used appropriately,
technology and media can enhance children’s cognitive and
social abilities. To accomplish this, “the child’s develop-
mental trajectory matters, and the place and purpose of the
media and technology use matters" (Paciga and Donohue
2017, p. 10).

One of the challenges is understanding the pedagogical
underpinning that should inform the lessons’ design and
the implementation of expeditions in the classroom. Mik-
ropoulos and Natsis (2011) reviewed over fifty papers span-
ning 10 years (1999-2009) to explore virtual reality, spe-
cifically virtual reality, within an educational environment.
The analysis indicated that very few of the studies reviewed
had a clear pedagogical framework. Dalagarno and Lee’s
(2010) structure positions virtual reality within a high level
of interactivity, smooth temporal and physical changes, and
an illusion of three dimensions. These three defining charac-
teristics impact the learner’s experience and the psychologi-
cal experience they describe as a sense of being there or a
sense of presence.

Challenges exist, but research studies report the benefits
of carefully selected, developmentally appropriate, and inter-
active technology tools and materials to enhance children’s
learning and development as being as effective as playing
and working with non-technology materials. “The active,
appropriate use of technology and media can support and
extend traditional materials in valuable ways" (Paciga and
Donohue 2017, p. 7). This requires professional develop-
ment for teachers and clear, specific guidelines for families.

Google Expedition

Goggle Expedition is an innovative non- profit educational
technology, that provides support for teachers, students, and
educational institutions (Sujon 2019) using a virtual reality
platform specifically for k-12 classrooms. Expeditions are
linked collections of virtual reality content and supporting
curricula that can be used alongside the classroom’s current
curriculum. The virtual "trips" are a collection of panora-
mas-360° and 3d images. The Expedition can take students
on virtual field trips to museums, oceans, and outer space
without ever leaving the classroom. These expeditions can
take teachers and students to places they may not be able
to visit due to lack of time, geographic location, and safety
issues. Each journey is a guided tour of places throughout
the world, including outer space and deep in the ocean.

In 2016, Google introduced the Expedition program,
which facilitates instructor-led field trips. Google has created
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more than 500 virtual reality journeys. All expeditions come
with written guides or annotations to guide the virtual tour.
They are annotated with details, points of interest, and
questions that easily integrate into the existing school cur-
riculum. As in an ordinary classroom, the teacher relies on
pedagogical practices to gain students’ attention, check on
understanding, and assess the activity. Google Expedition
provides a few tools to monitor aspects of teaching within
the virtual environment. The teacher uses a tablet to guide
the tours and draw attention to the virtual world’s specific
elements. During guided tours, the teacher can highlight
locations and bring up information on the teacher tablet to
discuss what the students are viewing. The teacher tablet
screen acts as a sight indicator and displays a smiley face of
all students who are logged on, indicating where students
are looking in the virtual world. There is a pause button
that turns the screen black indicating to the students the
teacher would like their attention. The teacher tablet includes
descriptions of the location, along with several points of
interest. When the teacher points to the object on her screen,
an arrow appears on the student’s screen, directing them to
look at a specific element within the virtual world (Alizadeh
2019).

To set up a Google Expedition, the teacher could use
Google Cardboard and smartphones (relatively inexpen-
sive). The device (smartphone in the Google Cardboard)
connects to a router. The router allows the program to run
over the school’s Wi-Fi to download the virtual reality con-
tent simultaneously on to all student devices. The teacher
device (tablet) then acts as a local server for each of the
connected student devices.

The teacher could also use Google Expedition kits, which
are preconfigured and ready for use. The kit includes one
teacher’s chrome tablet, router, charging station cart, head-
sets, and student virtual reality device (class set of ten about
$4000). Through an internal grant, we were able to purchase
a Google Expedition kit, which supported exploration for
thirty students, a dedicated router, and a teacher tablet; the
estimated cost was $10,000, including the charging cart.
Google Expedition kits are not cheap, but it is a technology
that can support a gap in access to learning for all students.
There is no replacement for an actual field trip. Still, vir-
tual reality does provide an opportunity for a new level of
immersion to a place they have never been—or like colonial
America, a place they would otherwise be unable to go.

Constructs for Consideration of Virtual
Reality and Pedagogical Practices

Dewey (1938) noted the importance of experiential learn-
ing, stating that learning environments should not be restric-
tive but rather fit into a broader social world. Digital tools

such as Google Expedition enhance physical spaces, create
new virtual spaces, increase the psychological experience,
and push many traditional restrictions in the classroom
aside. The place of learning is no longer a single space but
rather a multitude of geographical spaces. The challenge
for educators is to identify the appropriate learning goals
and pedagogies that can be integrated into such tools. Wit-
mer and Singer define involvement as “a psychological state
experienced as a consequence of focusing one’s energy and
attention on a coherent set of stimuli or meaningfully related
activities and events. Involvement depends on the degree
of significance or meaning that the individual attaches to
the stimuli, activities, or events" (1998, p. 227). It is the
intense engagement with the media environment, the active
and intense process of the world around them (Bocking et al.
2004).

What are the expected learning outcomes from wearing a
headset and visiting a geographical location virtually using
Google Expedition? A virtual learning environment fosters
active learning and helps students grasp abstract knowledge
(Ray and Deb 2016). Low spatial learners particularly ben-
efit from virtual reality because visualizations help lower
the cognitive load of the learning objectives. It allows the
learner to look at the bigger picture of how an entire sys-
tem works and to explore the individual components of this
system. There are few research articles related to the use
of Google Expedition (Fisher-Maltese 2019; Parmaxi et al.
2017a, b; Shapovalov et al. 2018b). Yet, Google Expedi-
tions has already serviced over 2 million students (Melnick
2017). There is some acknowledgment that students can
more directly experience places around the world, rather
than just by looking at pictures and there are a few pedagogi-
cal suggestions that to embody effective pedagogy, educators
and students need to create their content, in virtual spaces
related to them (Parson et al. 2019).

There are many challenging constructs related to the
implementation of this type of pedagogy; these include ele-
ments related to time, money, poor planning, and the align-
ment of objectives. One unavoidable drawback is the reliance
on a virtual tool. In young children, virtual reality devices
should not be used for more than five minutes without a
break. This is to avoid "simulator sickness" caused by the lag
time between the child’s movements and the virtual world
(Bailenson 2018). Additionally, virtual reality blocks out all
objects in the physical world, this is critical for young chil-
dren as they may struggle with the representational nature
of their bodies and actions in the virtual world and not be
aware of the physical world (Bailey and Bailenson 2017).

As with any other computer, virtual devices break, crash,
or malfunction (Wu et al. 2013). Having a back-up plan is
essential. There is also the additional time required for both
the teacher and the student to learn how to use it (Hussein
and Natterdal 2015). There may be an extra cognitive load of
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learning placed upon students as they learn how to navigate
and explore a virtual world (Wu et al. 2013).

Most importantly, it is critical to remember that virtual
reality technology does not reduce the importance of les-
son planning or the teacher’s role. The shift in teacher role
moves the teacher to the roles of a coach and mentor (Zhang
2013). The teacher’s guidance is critical when using virtual
reality tools such as Google Expedition, causing the teacher
to multitask, putting an additional strain on their cognitive
load. Integrating the virtual reality curriculum can be chal-
lenging; therefore, it is essential to start with clear educa-
tional objectives and goals. Virtual reality devices can be
challenging to use and are often expensive, and this may
discourage teachers from developing lessons that support
these applications. The early development of experiences
with pre-service teachers may help to bridge some of these
fears and apprehensions.

Questions to Guide the Exploration

This study explores the personal experiences of pre-service
teachers as they implemented immersive virtual reality using
Google Expedition during a summer STEM camp for pri-
mary students. We sought to examine pre-service teachers’
views as they reflected upon their experiences using Google
Expedition, offering insight into how a given person, in a
given context, makes sense of a given phenomenon. The fol-
lowing questions guided our interpretation of these personal
experiences using Google Expedition: (1) How do pre-ser-
vice teachers view their experiences with Google Expedition
in primary classrooms?, (2) What pedagogical challenges do
pre-service teachers encounter as they implement Google
Expedition in primary classrooms?

Method
Design

Using purposeful sampling, we developed a case-by-case
analysis of semi-structured interviews. We examined three
pre-service teachers’ personal experiences to determine their
perceptions and understandings of using virtual reality tools
such as Google Expedition in primary grades. Therefore,
each participant was regarded as a single case.

Participants
The summer STEM camp consisted of 50 pre-service teach-
ers and approximately 150 elementary students. A univer-

sity in the southeastern United States hosts the summer
STEM camp. It runs for three weeks. Fifty percent of the
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the camp attendees are on scholarship, while 60% of the stu-
dent population is considered to have low SES. During the
camp, all pre-service teachers (N =50) had the opportunity
to explore the Google Expedition and "practice using" it.
Three participants were purposefully chosen for this research
based on their use of Google Expedition during the summer
STEM camp in the primary grades. All participants were
assigned pseudonyms (i.e., Carol, Betty, and Mary) to assure
anonymity. Carol, Betty, and Mary are all twenty-one-year-
old females in their second semester of methods courses at
the university, who participated in the summer STEM camp
and actively used the Google Expedition.

Instruments

Semi-structured interviews were conducted to determine
how pre-service teachers’ experiences using Google Expe-
dition impacted their summer STEM camp teaching and
student learning. The 13-item interview was developed pri-
marily to explore the personal experiences of these three
pre-service teachers as they implemented immersive virtual
reality using Google Expedition during a summer STEM
camp for primary students. The items were open-ended and
easy to understand and expand upon. The interview ques-
tions were framed around a cognitive load, affordances, and
pedagogical application (see Appendix).

Data Collection and Analysis

Personal experiences were collected using the 13-item semi-
structured interview. After the participants completed the
summer camp, the researcher purposefully selected three
participants. Each participant represented each level of
familiarity with the device (Experienced, Moderate Experi-
ence, Beginner) and interviewed them to understand their
perceptions of the application of Google Expedition. Each
interview lasted approximately 20—30 min. Each interview
was audio-recorded and transcribed. Data were analyzed
using thematic analysis (Creswell 2013a, b) to identify and
report patterns (themes) within the interview transcriptions.
Transcripts were read and reread by multiple reviewers uti-
lizing an eye for recurrent ideas, themes, and patterns.
Research memos were capture by the first author to iden-
tify first thoughts and tentative ideas related to the data. The
ideas generated were shared and used to organize the data.
After reviewing the data, reading and discussing the memos,
we went back to our questions, We sought to identify the
views of pre-service teachers as they reflected upon their
experiences using Google Expedition, offering insights into
how a given person, in a given context, makes sense of a
given phenomenon. Using the interview questions to guide
the organization and the collection of the data, we brought
together all participant responses aligned to a particular
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question. We generated a table to create a summary sheet.
O’Connor and Gibson (2003) call this "thinking inside the
box." Responses were grouped using hierarchical coding to
categorize the three overarching themes that emerged: teach-
ing, learning, and challenges.

Organization around the original questions helped us to
see the data set at a glance. This step was instrumental as
we identified the emerging categories and themes, offer-
ing insight into how a given person, in a given context,
makes sense of a given phenomenon. The thematic analy-
sis was conducted following the 6-step approach (Nowell
et al. 2017): be familiar with the data (transcription of ver-
bal data), coding data, generating the themes based on the
codes, reviewing themes, defining and naming themes, and
finally generating the report.

Results

The following three overarching themes emerged from the
results of the interview analysis: Teaching, Learning, and
Challenges (see Table 1). Within these themes, three lev-
els of experience also emerged: Experienced (E), Moderate
Experience (M), Beginner (Limited Experience) (B). The
table provides an overview of the data followed by a close
up view of each case.

The themes organized from the interview data gave voice
to the participants as they tried to make sense of using
Google Expedition for learning. Each case is unique, based
on their experiences and understanding. Each case will be
discussed individually to uncover their personal experiences
and insight with Google Expedition as each participant dis-
cussed their experience in context.

Carol
Teaching

Carol found the Google Expeditions to be very useful for
educational purposes, often fully immersing students in
adventures from all over the world. She felt these tools
“allowed students the ability to engage with learning with
a whole new depth” (Interview Question 1 (IQ1)). Carol
felt that teaching looked different when using the Google
Expedition; she stated that she thought "it [the device]
completely changed [her] role with the students. One of
the biggest shifts was not having the students look at me"
(IQS5) when giving instructions or delivering content. In a
traditional classroom setting, "this is a key indicator I, and
many [other teachers], look for to track student engage-
ment. Removing this made it somewhat difficult to assess
student involvement" (IQ5). She often relied upon the
device features, such as the pause button, to get student

Table 1 Themes

Challenges

Learning

Teaching

Technology Challenges (E)Wi-Fi connection; Lim-

New perspectives in teaching (E), teach- Exploring and building knowledge on various top-

Experienced (E)

ited location student can visit through VIRTUAL

REALITY; Need to download the specific app onto

the cellphone
Individual Physically Challenges headaches, feel

ics without concerns (EMB), Inquiry learning (E),

Student Center learning (E), Authentic learning

ers move from the front to back (EM),

Confidence in implementation (E: confi-

experiences (E), A change in cognitive load ("see"

dent + opportunities), Need a new way to
assess student engagement (E)

not "read" to reduce cognitive process, but might
over stimuli on the other hand), the student might

have a learning curve (E), Students could explore

new and 3D experiences (E)

sick, need a break; Cannot use it while wearing

glasses (E)
Need a new way to assess student engagement (E)

Teachers need to learn technology first (M).

Exploring and building knowledge on various top-

Teachers move from the front to back (EM),

Moderate experience (M)

Increased cognitive load (M), requires a lot of

guidance(M)

ics without concerns (EMB), Students are often

considered easy adapters (M)

the teacher is the key to make VIRTUAL
REALITY interactive (M), Need an opportu-

nity to explore

Required more guidance from teachers (B)

Device Challenges

Exploring and building knowledge on various top-

Beginner (Limited Experience) (B) Lacks confidence (B)

It takes extra time to learn how to use (B); the teacher
needs time to explore (B), opportunity to play(B)

ics without concerns (EMB). It takes extra time
to learn how to use (B); the teacher needs time to

explore (B), opportunity to play(B)
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attention and the sight indicator to see who is paying
attention. It also gave the teacher a “somewhat backseat
role” as the teacher was more responsible for providing
answers when prompted by the students. She felt students’
“inquiry” (IQ2) was driving the students’ exploration and
wondered about the “different way[s] to assess students”
in this new environment (IQ5).

Throughout the interview, Carol talked about the
immersive environment that the Expedition provides and
the illusion of 3D. She felt students were able to "dive
deep underwater” and come face to face with an angler fish
and many other creatures many have never seen before.
She postulated that these experiences don’t come without
some caution, stating that the illusion of 3D can cause
headaches and blurred vision, that these symptoms could
cause students to feel sick (IQ4), and that it was somewhat
strenuous on students’ eyes (students who wear glasses
must remove them), thus causing a potential strain on a
student’s cognitive load (IQ4).

Carol discussed the multilayer stimuli of an immer-
sive environment in a virtual world that could potentially
impact a student’s cognitive processing. She felt that many
individuals could handle the stimuli being presented virtu-
ally, but for some, she thought it was essential to be able
to differentiate based on one’s knowledge of their students
and “adjust teaching based on [the] student” (1Q2).

Learning

Throughout the interview, Carol positions the use of
Google Expedition as "a whole new learning style that
[she] had never even had the resources to think about” (IQ
2). She is grateful for the development of the Expeditions
as that helped to lessen her cognitive load. She stated that
the application within the Goggles helped her teaching
experience because "she [could see] exactly where the
students were looking and exploring. In certain cases,
this allowed for a large degree of inquiry learning. This
allowed the learning to be student lead” (IQ 2).

Overall, she felt that student learning was more authen-
tic, “rather than reading from a book or other source they
were able to look around [in the virtual environment] and
find their interests and learn from it rather than the tradi-
tional sequencing of learning everything and then finding
interests" (1Q9). Carol quickly realized that "she had to
seriously rethink [her] lessons. [She] had initially planned
them in a very specific way, with a very specific lesson, on
a specific day" (IQ7). Carol felt that the initial application
of devices in the classroom could be "jarring"; however,
she thought it was worth the initial "acclimation" as it
is a “huge difference from traditional classroom norms”

aQ11).
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Challenges

Carol felt this was a “fantastic experience that [she] doubted
at first"; she was overly concerned that they [the goggles]
"would get broken, [would] not be developmentally appro-
priate, [or they would] not have the content [she] needed"
(IQ13). However, she completely changed her mind after
using them. She felt she had limited challenges in her teach-
ing and student learning as she "personally [felt] as though
[she] had a firm handle on the understanding of how and
why to implement the technology during [her] STEM camp
experience." During our final conversation, Carol talked
about the apprehensions she has with technology: lack of
Wi-Fi, challenging to use the devices outside of the Expe-
dition, student illness (headaches, nausea, blurred vision).
However, she felt the best way to overcome many of these
issues was through planning, attention to detail, and multiple
breaks while using the devices. Carol closed our interview
session, stating, "Overall, the Expeditions were incredibly
helpful in giving students a more authentic and meaningful
way of exploring the world around them” (IQ13).

Betty
Teaching

Betty found the Google Expeditions “required routine and
opportunity to explore” (IQ4). She mentioned several times
in her interview that "while establishing routines and respon-
sibilities with Google Expedition, I was just the facilitator.
However, as students became more comfortable with Google
Expedition, I was able to take part in the expeditions with
them" (IQ4). She felt that the Goggles benefited student
learning and helped to bridge background knowledge. She
stated that she "teaches in a diverse community where some
students spend every summer going to the beach, and oth-
ers have never even dreamed of seeing the ocean in per-
son" (IQ3). She felt the Google Expedition "allowed every
student to learn more about the ocean, seeing it first-hand.
Whether it was a revisit to the beach or [their] first time see-
ing the coast, each student was able to walk away interested
and excited about our ocean study" (IQ3).

Throughout the interview, Betty talked about the need for
the teacher to explore the pedagogical uses of the Expedition
kits. She positioned this device as a new tool stating, "when
something new is brought into the elementary classroom it is
the teacher’s role to understand the applications and guide stu-
dents through its use" (IQ10). She felt strongly that "teachers
need the opportunity to use the Google Expedition and explore
with them before implementing them in the classroom (IQ10).
When we asked Betty about her teaching style when using
the Google Expedition, she felt she had to "focus more on
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motivational teaching," encouraging exploration and inquiry

1Q2).
Learning

Betty found the Google Expeditions “provide[d] students the
opportunity to build background knowledge through [learn-
ing] experiences they might not receive outside of the class-
room” (IQ1). She felt they were very interactive and provided
“a smooth change in learning in the classroom” (IQ11). She
thought that this "change" helped elementary "learners...
remain engaged," stating, "when there is change and imple-
mentation of something new in the classroom" (IQ11), stu-
dents are more motivated and excited to learn. Yet she was
often stressed about the additional time it took time outside
of the classroom to learn how to use them before introducing
them to [her] students” (IQ9).

Betty felt students picked up this new learning quickly, stat-
ing, "anytime students are given a new technological tool in
the classroom, there is natural anxiety in the teacher. How-
ever, we don’t give students enough credit. They easily adapt
to new technology. They are a generation that craves the use
of technology, especially in the classroom" (IQ 8). She also
noted that the teacher’s role is to understand the applications
and guide students through their use (IQ9). Teachers are the
ones who make the device interactive as there are hundreds of
new Expeditions that offer new knowledge and experiences.
However, teachers can manage the activity in the classroom
by “either allowing students to get up and walk around or ask
them to remain seated while they look around with the gog-
gles." She concluded that, “certain expeditions allow more
opportunities for the environment to appear three-dimensional
compared to others” (1Q12).

Challenges

Betty did not mention any challenges related to the device
itself, as Carol did above (Strain on eyes, nausea). She did note
more pedagogical challenges as the teacher. There is a need to
have an "opportunity to use the Google Expedition and explore
with them before implementing them in the classroom” (IQ9).
She discussed the need to be a facilitator as “one establishes
routines and responsibilities with the virtual reality goggles”
(IQ4). She also noted the teacher’s responsibility to create an
interactive environment, stating, “Teachers can make it as
interactive as they would like" (IQ10).

Mary
Teaching

Mary found Google Expeditions to be a little taxing. She felt
she had to "give extremely explicit directions and constant

reinforcement, more-so than usual" (IQ2) as students inter-
acted with the device. Mary stated that she understood
why the Expeditions should be implemented in a lesson,
but she is "not one-hundred percent confident in setting up
the device" (IQ5). She felt it took time to learn how to use
the device, set up the equipment, "learn how to work the
router,”" and develop lessons (IQ5). Interestingly, Mary did
not feel her teaching style should be adjusted (IQ2). There
is no additional cognitive load placed on the teacher (IQ 7),
she noted that there are additional cognitive demands placed
on students (IQ8).

Learning

Mary felt that the Google Expedition supported student
learning with little change in her teaching. She stated that
"students are engaged in the learning because they can expe-
rience the visual reality of the content they are exploring"
(IQ10). In addition, Mary discussed the use of these devices
across the curriculum. Mary feels that students "can easily
use them in class in daily lessons across multiple subjects”
(IQ11). She explained her thoughts, stating that "the goggles
allow[ed] [her] students the opportunity to explore relevant
content in a real-world setting” and that students were able
to “take virtual field trips” (IQ1).

Challenges

Overall, Mary spoke of very few challenges associated with
the use of Google Expedition in the classroom. She did
briefly mention, "time constraints” (IQ6) and the need for
“extremely explicit directions and constant reinforcement”
(IQ3). During her interview, Mary stated that she often saw
"students reach, move, or dodge as if they were in reality,
as opposed to viewing it virtually" (IQ12). She stated these
experiences could add to a student’s cognitive load and that
"it was important to provide time for students to explore and
take breaks in the learning activity” (IQ3). Mary wished
for more time to explore the device, set up the device, and
identify key expeditions for the learning.

Discussion

We sought to explore the views of pre-service teachers as
they reflected upon their experiences using Google Expedi-
tion, offering insight into how a given person, in a given
context, makes sense of a given phenomenon. The personal
experiences of Carol, Betty, and Mary, all pre-service teach-
ers in the College of Education, were used to determine their
perceptions and understandings of using Google Expedition
in the primary grades. Carol felt that the key to an interactive
approach is repositioning the teacher and redesigning the
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lesson to be more intentional. Whereas Betty felt the device
requires more guidance from the teacher. Teachers need to
learn the technology first. And Mary felt that teaching using
the devices required her to be much more explicit with her
direction, and she had to reinforce behaviors continually.
All three pre-service teachers told a different story, from a
different perspective.

Carol was much more comfortable with the devices and
more willing to take the initiative and explore how, when,
and why to use the tools. Betty was eager yet apprehensive
and felt that her role shifted to a facilitator until students
became acclimated with the devices. Betty thought it was
the teacher’s role to understand the application and guide
students through the use of the tools. Mary felt the whole
thing was taxing, and she wasn’t 100% confident in using
the devices. Yet, she also thought that with time and plan-
ning, they could easily be used across multiple subjects.
Carol was the only participant to acknowledge the need for
a new mindset in regards to assessment.

All three pre-service teachers felt that the devices lead
to a more student-centered classroom. Carol felt an inquiry
approach was emerging through the use of the Expeditions,
whereas Betty adjusted her teaching to the students’ needs,
becoming a facilitator to scaffold learning. Mary lacked con-
fidence and needed more time to explore the devices, posi-
tioning that students are engaged when they use the tools,
often positioning the Expedition as a "virtual field trip."

Few challenges arose throughout the process of using
Google Googles; however, there was some mention of lim-
ited locations of the already pre-loaded specific expeditions.
Although there were no issues, Carol was cautious about
potential Wi-Fi connections, physical ailment because of
the devices, and additional cognitive demands on the stu-
dents because of multilayer stimuli. Although Betty felt her
role changed to be more of a facilitator, she did note some
pedagogical challenges she encountered. Mary positioned
the learning more on the students, stating that the “students
can easily use them in class in daily lessons across multi-
ple subjects” (IQ11), indicating that her teaching had "little
change"(1Q2) the only adjustment was being more explicit
with direction and provide constant reinforcement.

Conclusion

In this article we reflected upon the experiences of Carol,
Betty, and Mary, three pre-service teachers using Google
Expedition, offering insights into how a given person, in
a given context, makes sense of a given phenomenon. We
explored pre-service teachers’ experiences and perceptions
as they implemented Google Expedition during a summer
STEM camp for primary students. Semi-structured inter-
views were conducted with three pre-service teachers with
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different levels of technology familiarity. Overall, pre-ser-
vice teachers with moderate and advanced technology expe-
riences had more positive experiences and attitudes toward
implementing Google Expedition in the classroom.

Teaching

Except for the pre-service teacher who was a new adaptor of
the technology, the other teachers indicated that they have
confidence in implementing Google Expedition in the class
and consider it as a new horizon for teaching. Teachers no
longer need to stand in front of the classroom to lecture,
but can rather facilitate the virtual reality interaction for
students. Their reflection corresponded to Zhang’s (2013)
idea that a teacher’s guidance is critical when implement-
ing virtual reality in the classroom. Their role is shifting
to a coach or mentor instead of that of a typical teacher. In
addition, the pedagogical and teacher’s role shifting influ-
ence the way teachers assess students’ engagement in the
classroom. Further, teachers need to have more opportunities
in exploring the contents provided in the Google Expedition
kits to more effectively guide students in the class. However,
if a teacher lacks confidence with technology, it could lower
teaching effectiveness when implementing virtual reality in
the classroom (Bakar et al. 2018).

Learning

All three pre-service teachers expressed the belief that
implementing Google Expedition in the classroom could
help students build knowledge on various topics without the
concerns of location, time, finance, and risks. Virtual reality
provides an immersive environment for individuals to "expe-
rience" it in a way in which they would experience the real
world (Psotka 1995). Hence, teachers can use this immer-
sion experience as a means for education based on Dewey’s
experiential learning theory (1938). Further, it also shifts
the learning experiences to be a student center and authen-
tic learning focus. In addition, teachers could implement
inquiry learning strategies to facilitate meaningful learning.
However, due to this new teaching approach, students might
have a learning curve and spend more time learning how to
use the latest technology to adapt to new learning settings.

Challenge in Implementations

The pre-service teachers in this study also point out several
challenges, including technology, devices, and individual
physical challenges. Software for virtual reality needs to
be pre-downloaded into students’ devices. Hence, a limited
number of virtual reality curricula that were developed,
downloaded, or purchased could limit the experiences/
learning through Google Expedition. Further, some software
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requires specific requirements in the hardware, such as stor-
age capacity or operational system. The software needs to be
developed in a way that allows students with various devices
to have access and download it. In addition, some virtual
reality software requires interaction between device and
server. Poor Wi-Fi connection leads to unstable communi-
cation between devices and servers, leading to poor experi-
ences in the virtual reality learning environment. Teachers
need to spend extra time to explore the downloaded soft-
ware, so they know how to facilitate its use when coaching
students in the classroom. Students need to learn how to
use the software during class time, which could potentially
occupy the time for the regular curriculum.

Google Expedition is one type of head-mounted display
(HMD) for virtual reality. The most significant restriction is
that teachers or students cannot wear it while wearing their
prescription glasses. Further, motion sickness, such as head-
ache and a feeling of being sick, is one of the complaints
people reported while using virtual reality devices like the
head-mounted displays. Some researchers suggested that
lowering the resolution could reduce virtual reality motion
sickness (Blum et al. 2010; Carnegie and Rhee 2015); others
strongly recommend reduced time on the device. In young
children, virtual reality devices should not be used for more
than five minutes without a break. This is to avoid "simu-
lator sickness," which is caused by the lag time between
the child’s movements and the virtual world (Bailenson
2018). In addition, teachers need to learn technology first
before they can guide students. Also, students need a lot
of guidance from teachers so they can learn how to use the
materials more efficiently. While learning the technology
and materials at the same time, it could potentially increase
the cognitive load, putting unnecessary demands imposed
on the learner.

Implications

One of the pedagogical challenges in implementing Google
Expedition in the classroom is whether teachers have the
knowledge and skills to integrate the technology into the
classroom settings appropriately. Hence, it is essential to
improve pre-service and in-service teachers’ technology
literacy before implementing virtual reality in their class-
room. Incorporation of virtual experiences with tools such
as Google Expedition during pre-service teacher education
and in-service teachers’ professional development is a means
to increase their confidence in using technology as a tool in
teaching. Further, districts and schools need to provide sup-
port to teachers using virtual reality in the class by purchas-
ing classroom kits such as Google Expedition and providing
training opportunities. Technology companies could sup-
port the education system by developing software that can fit

into various operational systems/devices and offer affordable
prices for schools, teachers, and parents.

Limitations

With a limited interview pool, the experiences of these three
pre-service teachers Carol, Betty, and Mary, offer a snapshot
into the insight into how a given person, in a given context,
makes sense of a given phenomenon. In addition, our story is
only focused on pre-service teachers and their experiences in
implementing Google Expedition in a STEM summer camp.
Their experiences might not apply to in-service teachers in a
formal school setting. The cost has the potential to be a limi-
tation. Depending on the direction schools take for imple-
mentation, cardboard goggles cost about $6.99, and schools
often have BYOD to school, keeping the cost relatively low.
If a school decides to implement a kit, it could range in price
from a few thousand to several thousand dollars depending
on quality. If we look at the increasing cost of field trips,
safety, transportation, and experience, the price may be more
effective in the long run for virtual field trips.

The National Association for the Education of Young
Children & Fred Rogers Center for Early Learning and Chil-
dren’s Media at Saint Vincent College (2012) position state-
ment calls for caution when using technology with young
children. The “appeal of technology can lead to appropriate
uses in early childhood” (p. 4) therefore it is critical to train
educators to become digitally literate educators who are
grounded in theory and best practices:

In development theory, and developmentally appropri-
ate practices [educators] have the knowledge, skills,
and experience to select and use technology tools and
interactive media that suit the ages and developmen-
tal levels of the children in their care, and they know
when and how to integrate technology into the pro-
gram effectively (p.4).

The NAEYC position statement echoes that interactive
media can promote effective learning and development
when the implementation of technology is intentional by
early childhood educators. Thus, supporting the need for
early experiences with preservice teachers to explore and
apply new technologies. Therefore, developmentally appro-
priate practices must guide the decisions about whether an
educator should integrate technology into early childhood
curricula.

Appendix: Interview Questions
1. What learning affordance do you feel these tools

(Google Expedition) offered students in regards to
learning?
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2. In thinking about your teaching style and the imple-
mentation of Google Expedition, do you feel you had
to adjust your teaching method? (Different models of
learning-constructivist, motivational)?

3. Do you feel Google Expedition added to the cognitive
load of student’s learning?

4. Was there an increased cognitive overload due to mul-
timedia learning demands? If so, what did you do as
the instructor to help support student learning?

5. Do you feel your roles and responsibilities in the edu-
cational use of virtual reality such as Google Expedi-
tion with elementary students shifted?

6. Do you feel like you had a firm handle on the under-
standing the how and why to use Google Expedition
during your STEM camp experience? If so, why, if not,
what would have supported your knowledge?

7. Do you feel like there were additional cognitive
demands placed on you as a pre-service teacher try-
ing to implement Google Expedition during the STEM
camp?

8. Were you aware of the additional cognitive demands
placed on the elementary students as they explored
Google Expedition for learning?

9. Do you feel a deeper understanding of the pedagogical
applications of virtual reality are needed as Google
Expedition is used with elementary students?

10. Do you feel Google Expedition provided a high level
of interactivity? Why or why not please explain your
thoughts.

11. Do you think Google Expeditions offer a smooth tem-
poral and physical change in learning? Why or why not
please explain your thoughts.

12. Do you think there is an illusion of three-dimension
when using the Google Expedition? Why or why not
please explain your thoughts.

13. Is there anything you would like to add?
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