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Abstract

We report students’ experiences of using a mobile virtual reality application to learn about the environmental impact 
of large scale developments on nature reserves, by comparing the physical field trip location to a location in virtual 
reality, which they accessed while in the field on a geography field trip. We present our research with 64 secondary 
school students who used Google Expeditions, a smartphone-based virtual reality application, on a geography field 
trip to their local nature reserve in south-east England. Google Expeditions (GEs) consists of over 700 expeditions 
or guided field trips that students experience on a smartphone through a virtual reality viewer. An expedition 
comprises of 360-degree photospheres of locations like the Queen Elizabeth Olympic Park in London, the Grand 
Canyon, Antarctica and Iceland. Through the use of virtual reality in the field and the affordances of the GE app, 
students became aware of the issues created by large-scale development on the environment, acquired knowledge 
about its implication for the ecosystem, and suggested actions for protection of the environment. Following the field 
trip, students sent letters to the Chiltern Society (a voluntary organization dedicated to conserving of Chilterns’ 
landscape in the UK) that discussed the implications of large scale development plans close to their local nature 
reserve in the Chilterns. 
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Introduction

Fieldwork has a long tradition in geography and 
in certain sciences, notably geology, biology and 
environmental sciences (Stokes & Boyle, 2009; Stokes, 
Magnier & Weaver, 2011). Fieldwork involves leaving 
the classroom and engaging in learning and teaching 
through first-hand experience of phenomena in 
outdoor settings (Association for Science Education, 
2011; Tilling, 2016). Exploration in natural habitats 
introduces students to the complexity and messiness 
of the real world (Lambert and Reiss, 2015), stimulates 
their curiosity, and increases their interest in scientific 
inquiry (Foskett, 2000; Remmen & Frøyland, 2014). 

Teaching and learning in a field setting enhances 
environmental literacy, instills social responsibility 
towards preservation of biodiversity, and raises 
awareness of ethical questions about other living beings 
(Scott, Goulder, Wheeler, Scott, Tobin, & Marsham, 
2015). Fieldwork is valuable for educators too - in 
enhancing their confidence and expertise through shared 
experiences in the field; and interaction with students is 
vital in forming the relationships that are important in 
the classroom (Cooley, Burns, & Cumming, 2015). 

Technology-enabled virtual field trips (Stoddard, 2009) 
through photographs, videos, live expert seminars, web-
based interactive experiments, and three-dimensional 
(3D) simulations (Argles, Minocha, & Burden, 2015; 
Park, Shin, Cui, & Hwang, 2008) have been promoted as 
a means for improving the effectiveness of the physical 
fieldwork experience (Robinson, 2009). However, even 
though virtual field trips (VFTs) are perceived as being 
complementary to physical field trips, the literature on 
the role of VFTs in fieldwork education is surprisingly 
sparse (Maskall & Stokes, 2008; Stoddard, 2009).

Virtual reality

Virtual reality (VR) generates realistic images, sounds 
and other sensations to replicate a real environment, or 
to create a non-realistic setting. The characteristics of VR 
are 3D images, virtual objects that behave like their real-
life counterparts, and features that enable interactivity 
with the virtual environment. VR has been used as an 
educational and training platform for simulating object 
behaviors (e.g. in manufacturing (Nee & Ong, 2013) or 

for visualizing difficult concepts (Foskett, 2000) (e.g. a 
solar system).

Virtual reality is being delivered in various ways – ranging 
from smartphone-driven VR using VR headsets such as 
Google Cardboard and Samsung Gear VR, to desktop-
driven VR with head-mounted displays such as in HTC 
Vive, Oculus Rift and Sony PlayStation VR. Further, 3D 
virtual environments can be accessed on desktops and 
mobile devices that may not require a VR headset as in 
the case of 3D virtual world Second Life (or in Sansar, 
a social VR platform), or in 3D virtual environments 
developed in game development platforms such as 
Unity 3D. For example, the UK’s Open University’s 3D 
virtual geology field trip, a simulation of the Skiddaw 
mountains in UK’s Lake District, was developed in 
Unity 3D (Argles et al., 2015).

Virtual reality can be a single-user experience as in 
smart-phone driven VR, or users may experience 
other users (as avatars or otherwise) in 3D virtual 
environments and in mixed reality environments.
Various smartphone-based VR applications (apps) 
have emerged that allow users to access and navigate 
360-degree photospheres and 360-degree videos of 
real or simulated places for educational purposes. For 
example, there are 360-photospheres of places such as 
Galapagos Islands or Great Wall of China, or WaterAid’s 
VR documentary ‘Aftershock’, which has 360-degree 
videos to highlight Nepal’s challenges to restore water 
access after devastating earthquakes in 2015. Further, 
VR can provide experiences of unrealistic events, such 
as bringing dinosaurs to life in 360-degree videos, a 
collaboration between Google Arts and Culture and The 
Natural History Museum.

The Google Expedition application

Google Expeditions (GEs) are guided field trips to 
places that students experience on a smartphone 
through a VR viewer called Google Cardboard. The 
GE app (available for Android and iOS platforms) has 
more than 700 expeditions. An expedition comprises 
of 360-degree photospheres of a location (e.g. Rio de 
Janeiro). GEs enable visualization of locations which 
may not be feasible or easy to visit in real life (e.g. Great 
Barrier Reef or Tolbachik volcano). Further, GEs have 
simulations to envision concepts and systems such as 

http://bit.ly/2obn438
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the human heart, the respiratory system (Figure 1), or 
the process of pollination.

Figure 1: GE “Human Anatomy – Respiratory System”, scene “Inside the 
lungs”

Using a tablet and via the GEs app, the educator guides 
the students to look at the scenes of an expedition. 
The students use the app in the “follower” mode and 
experience the GE/VR through the smart-phone 
embedded within a VR viewer. Figure 2 (a) shows a tablet 
and a Google Cardboard VR viewer with the phone 
slotted in; in (b) the tablet is in “guide” (or educator) 
mode and the phone is in “follower” (or student) mode. 
On the tablet, the educator selects a point of interest 
(the circle).

Figure 2: (a) Tablet and Google Cardboard viewer with the 
phone slotted in; (b) The tablet is in “guide” (educator) mode 
and the phone is in “follower” (or student) mode.

In the research study being reported in this paper, 
we discuss the role of VFTs, as in GEs, in imparting 
environmental education. Through an analysis of 
students’ experiences, we show how VFTs, as in Google 
Expeditions, connect the learning from an international 
context to a local context in geography fieldwork.

Fieldwork case study

The Chilterns, located north west of London in the UK, 
cover 650 square miles, and almost half of the Chilterns 
is an officially designated Area of Outstanding Natural 
Beauty, parts of which will be adversely affected due to 
High-Speed railway construction (referred to as HS2) 
throughout the Chilterns. Local residents’ groups, along 
with the support of the Chiltern Society, have worked 
together to establish HS2 Watch, an independent group 
monitoring the progress of the railway’s construction 
throughout the Chilterns.

We describe the experiences of students using the 
expedition “Environmental Change in Borneo” on a set 
of smartphones and virtual reality headsets provided 
by the research team during a field trip to Prestwood 
nature reserve in the Chilterns area of the UK. At the 
end of the field trip, once students returned to school, 
they were required to reflect on their experience of using 
virtual reality in the field through a question: “How 
did virtual reality help you to understand about the 
impact of large-scale developments on the Chilterns?”. 
We discuss their reflections by using the Awareness 
and Action continuum (Barnes & College, 2013) as a 
framework. Through an analysis of students’ post-field 
narratives, we show how mobile VR as in GEs bridges 
virtual fieldwork with physical field trips, improves the 
value of fieldwork education and facilitates experiential 
learning.

Theoretical background for Environmental Educa-
tion

Fieldwork is an example of experiential learning, or 
“learning by doing” following Kolb’s learning model 
(Kolb, 1984). Fieldwork has three phases (Maskall & 
Stokes, 2008): pre-field trip preparation; fieldwork; 
and post-field trip debriefing. The preparatory phase 
involving pre-trip induction, and development 
of inquiry (questions for investigation) and data 
collection procedures is analogous to Kolb’s abstract 
conceptualization; the fieldwork or doing phase is 
analogous to Kolb’s active experimentation and concrete 
experience phases; and the reflective post-trip phase is 
synonymous with Kolb’s reflective observation (Scott et 
al., 2012). Here we focus on the experimentation and 
concrete experience phase occurring in the field. 

https://www.gov.uk/government/organisations/high-speed-two-limited
https://chilternsociety.org.uk/hs2-news/hs2-watch/
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During the past 50 years, teaching strategies in fieldwork 
(Caton, 2006) have evolved from an educator-led field 
excursion to an active student-driven inquiry-based 
fieldwork, a process driven by questioning, investigating, 
analyzing information and developing new meanings 
and understandings (Jansen, 2011). The key ingredients 
of an inquiry-based learning approach are that learning 
is stimulated by a question or problem, and students 
learn through active engagement in the process of 
seeking knowledge and new understanding to fulfil the 
inquiry (Ord & Leather, 2011).

Environmental education represents an integral part 
of school education (Manzanal, Barreiro, & Jiménez, 
1999). Through fieldwork, students can learn about 
the environment, while being outdoors, where the 
environment is “used as a vehicle for the development 
of knowledge” and where their experience of fieldwork 
and the knowledge acquired is proved to influence 
beliefs about ecosystems (Manzanal et al., 1999). Among 
the goals of environmental education are attitude and 
behavioral change reflected through actions (Gayford, 
1996). In our study, the educator aimed to sensitize 
students to potential environmental changes in their 
local nature reserve triggered by the construction of a 
HS2 railway. The action required was to write letters 
to the Chiltern Society, explaining the impact of such 
large-scale development on the nature reserve. 

We refer to the Awareness to Action (AA) continuum 
(Barnes & College, 2013) as a framework for 
environmental education and for our analysis. The 
Awareness to Action represents a learning process with 
several stages:

• Awareness and appreciation, which allows 
students to experience nature and its beauty;

• Knowledge and understanding through which 
students understand how natural systems work 
and how they are interconnected with human 
systems and activity;

• Attitudes and values through which students 
learn about respect and concern towards the 
planet and feel ethically motivated to participate 
to environmental preservation

• Problem solving skills that students acquire to 
identify, analyze and contribute to resolving 

environmental issues, and
• Personal responsibility and action, through 

which moral responsibility turns into ecologically 
sensitive behaviors. 

Affordances of Google Expeditions

To explain how VR technology facilitated fieldwork 
education, we present the affordances of the Google 
Expeditions app. As a part of our wider research 
program, which is the first extensive user-centered 
research program on the pedagogical effectiveness 
of GEs in science and geography education, we have 
derived the educational affordances of the virtual reality 
application (Minocha, Tudor & Tilling, 2017) and their 
role in fieldwork education, inquiry-based learning and 
learning via simulations. 

The term affordance refers to the perceived and actual 
properties of an object that determine how the object 
could possibly be used; a chair affords (“is for”) support 
and, therefore, affords sitting. The design of an object 
has to be “perceived” to be of use to the potential user 
– hence, the emphasis on “perceived affordance” by 
Norman (1988). We have followed Gibson’s (Soegaard, 
2017) and Norman’s (1988) interpretation of educational 
affordance as it is the participants’ (educators and 
students) perceptions of the affordances of GEs, and how 
these affordances support their learning and teaching 
and influence their experiences with virtual reality. 

For each of the affordances that we have derived (see 
Table 1), we discuss the perceptions and experiences of 
participants, and how the affordances influence learning 
and teaching.

Description of the Research Study

In this research study, we describe how a virtual field 
trip in the GEs app was used during outdoor geography 
fieldwork to help students draw comparisons between 
the local area they were visiting and locations in the 
rain forest in Borneo. The simplicity of the equipment 
associated with the mobile or smartphone-driven VR of 
GEs (as compared with VR headsets tethered to high-
spec machines) enabled us (the research team) to use 
VR in the field. We were able to power the router (for 
creating the wireless network between the tablet and 



Affordance
Meaning of the affordance and 

implications for learning and teaching
360-degree 
visual 
authenticity

The 360-degree photospheres of physical places in GEs capture every possible viewing direction, 
thereby, providing a wide field of view. The perceptions of participants towards this affordance 
and which support learning were: accurate physical representation of the space (Fowler, 2015); 
spatial relationships between the rain forest and the Chilterns area (Gersmehl & Gersmehl, 2011), 
sense of spatial presence, and experienced immersion.

360-degree 
navigation

Students are able to move their head left to right, but also up and down to see the scene all 
around them within the Google Expedition (Figure 3). This enables them to orient themselves 
and to apprehend the characteristics of the place they are visiting. The perceptions of participants 
towards this affordance are: spatial understanding (Gersmehl & Gersmehl, 2011) understanding 
the proportions of the elements in a scene and how they compare against one another, e.g. how 
large the rain forest was; being able to observe and understand the characteristics of a physical 
location; and spatial relationships.

Figure 3. Students viewing the expeditions via the VR viewers during the field trip

3D view The lenses of the VR viewer focus and reshape the images in a GE for each eye and create a 
stereoscopic 3D image. The 3D view affordance is particularly relevant for visualizing and for 
understanding perspectives. The perceptions of participants were: sense of orientation in a place, 
sense of presence and sense of immersion within VR.

Emphasis This affordance is specific to the educator or guide-driven mode of GEs on the tablet. The 
educator can highlight aspects of a scene in an expedition by selecting pre-defined viewpoints 
or by creating new ones through tapping on the tablet’s screen. The students follow or look at 
the viewpoint while being guided by an arrow on the smartphone VR scene. In the field trip, 
students followed the points of interest selected by the educator (Figure 4).

Figure 4: (a) Circle marking the point of interest selected by the educator in “guide” mode; (b) arrow pointing 
students to the point of interest in “follower” mode. GE: Environmental Change in Borneo, scene “Pristine rain-
forest”
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Synthesis In a lesson, an educator can use scenes from more than one GE, or use GEs alongside other 
resources such as videos, or sounds. The perceptions related to this affordance were integrate-
ability (use more than one expedition at once) and combine-ability (combine GE with other 
resources). During the field trip reported in this paper, the educator used several scenes within 
the same expedition and showed different perspectives on the rain forest.

Table 1: Affordances and their implications for learning and teaching

phones) with a battery. The equipment was set up on a 
picnic table in the nature reserve. 

Fieldwork setup

Sixty-Four Year 7 students explored the GE of 
‘Environmental Change in Borneo’ during their field 
trip to a local nature reserve in the Chilterns area 
of South East England. The aim of this virtual field 
trip was to help students understand the impact on 
nature produced by deforestation, land clearance and 
development of buildings, and to sensitize them to the 
potential magnitude of impact on their local nature 
reserve that may be caused by the development of HS2 
railway nearby. 

The students looked at the following scenes from the 
“Environmental Change in Borneo” Expedition:

• “Pristine Rainforest” – describing the plant and 
animal diversity in Borneo (Figure 4);

• “Land Clearance and Deforestation” – showing 
how the forest is cleared and how former forest 
areas turn into open space (Figure 5);

Figure 5: GE “Environmental Change in Borneo”, scene “Land 
Clearance”

• “Land Encroachment” – showing how land is 
being cut through to create space for new real 

estate development (Figure 6);

Figure 6: GE “Environmental Change in Borneo”, scene “Land 
Encroachment”

• Sandakan Development” – showing modern 
touristic coastal developments at the beach 
(Figure 7). 

Figure 7: GE “Environmental Change in Borneo”, scene “Sanda-
kan Development”

During the field trip to their local nature reserve, 
students came in a group of 8-10 students at one time to 
the GEs table (set up on a picnic table) and spent about 
10 minutes touring the “Environmental Change in 
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Borneo” Expedition under the guidance of the educator 
(Figure 8). 

Figure 8: Students exploring GE “Environmental Change in Bor-
neo”

Fieldwork data collection

During the field trip and after the tour of the GE, the 
students were asked to reflect on how the virtual field 
trip made them feel differently about the large-scale 
development planned near the local nature reserve. 
After the field trip and during the debriefing session 
of 30 minutes, they wrote their reflections in response 
to this guiding question: “How did virtual reality help 
you to understand about the impact of large-scale 
developments on the Chilterns?” After this debriefing 
session, we (research team) conducted a face-to-face 
group interview with two educators who had led the 
physical field trip.
The ethical considerations and the research design of this 
research study was approved by The Open University’s 
Human Research Ethics Committee.  

Data analysis

The audio-recordings of the educator-interviews were 
transcribed verbatim. These transcripts were analysed 
inductively and deductively in NVivo 11 software for iOS 
through thematic and axial coding (Corbin & Strauss, 
2008). For the analysis of student written reflections, 
we asked the educator who organised and conducted 
the field trip to look at the scripts and comment on the 
how they relate to the learning outcome of the lesson. 

During this initial analysis, the educator noticed that 
students had become aware of the effects of large scale 
developments and deforestation; that they had gained 
knowledge and understanding of the implications 
and even thought of possible actions that they could 
take to prevent similar situations in the Chilterns or 
anywhere else. Based on the educators’ comments and 
her understanding of what students intended to learn, 
we developed inductively a list of categories to analyse 
students’ reflections. We then assigned these comments 
to our category list, in a second iteration of the analysis. 

Upon consulting literature sources, we realised that 
the categories that we had developed were very much 
similar to the ones proposed by Barnes and College 
(2013) in the Awareness to Action continuum, and 
outlined in Section 2 of this paper. Following this, we 
consulted the AA continuum and our category list, 
checked for duplicates and realised that some of our 
initially developed categories could be subsumed to the 
broader ones in the AA continuum. For instance, for 
the “Awareness and appreciation” category in the AA, 
we added two subcategories of “awareness of issue” and 
“awareness of location and its characteristics”. Once we 
created a new integrated category list, we performed a 
third iteration of analysis and coded all reflections again 
by using the new enhanced model. Due to the nature of 
the fieldwork and the learning outcomes planned by the 
geography educator, we were able to map our findings 
to four out of five stages of the continuum. There 
wasn’t a scope for analyzing the change in acquisition 
of students’ problem-solving skills (one of the stages of 
this continuum) within this research study involving a 
single physical field trip. We present our findings in the 
next section.

Study Results

Students were able to connect their understanding 
and relate the changes in Borneo rain forests to their 
local nature reserve and to map the broader context of 
infrastructural development and its impact on nature: 
“It is very helpful to see what we are trying to understand, 
because it’s quite hard to comprehend what would happen 
to the Chilterns if HS2 were to happen and seeing the jungle 
[in Borneo] and what happened to it was unbelievable 
and should never have happened.”
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Awareness and appreciation

In our data analysis, we identified two types of awareness 
fostered by the experience of VR in the field. The first 
type of awareness refers to the environmental challenges 
created by large-scale development in Borneo and the 
local nature reserve, respectively. By exploring the 
scenes in Google Expeditions (Figures 4-7), students 
could visualize how the rain forests in Borneo had been 
affected by deforestation, palm oil plantations and real 
estate developments: “It really helped me learn about the 
devastation of the world now and in the future”. 

The second type of awareness refers to learning about 
the characteristics of the places in virtual reality and of 
the one that they were visiting as a part of their field trip: 
“it helped me [to understand] because I saw a beautiful 
jungle full of green and life. Then in virtual form we 
saw a building site, sparse trees. If that happened to the 
Chilterns, with e.g. HS2, it would be devastating.”
The affordances that contributed to students’ awareness 
were:

• 360-degree visual authenticity and synthesis – 
seeing a faraway place and accessing various 
perspectives though several scenes within the 
same expedition: “It helped us understand as 
it showed us lovely beautiful forest that was 
untouched by humans. Then, it showed us a 
picture of a barren, ugly place where trees had 
been chopped down. This made us think that we 
are cutting down too many trees [for] housing 
more than we should”. 

• emphasis – although students were free to explore 
the photospheres alone, they were guided to look 
at relevant points and focus on specific content: 
“it helped me because you could actually see 
what you were learning, not just talking about it. 
I found it fun and a new way of learning. It was 
helpful that they gave you an arrow to show what 
you are looking for.”

Knowledge and understanding

Through their comments, students demonstrated that 
they acquired knowledge and understanding of the 
issues that come along with large scale developments 
and their impact. One student commented: “it helped 
me understand because it gave me an idea of how big 

the impact was and the large scale of the setting. It also 
helped me because some things in the settings were 
not seen in everyday life e.g. higher [rain forest] trees”. 
Further, students showed a good understanding of the 
geographical concept of scale. This was supported by 
the affordances of 360-visual authenticity, 360-degree 
navigation and 3D view, which gave them the bird’s 
eye view over the rain forest: “it showed me all different 
things and how things like HS2 can really impact. You 
could see it on a large-scale so you got to see things [on] 
an overall scale.” 

The educator commented that students were able to 
compare and contrast their local nature reserve to 
Borneo rain forests in VR: “it is that taking the local 
into global […] or the global into local.” The possibility 
to actually visualize impact of development on nature is 
an experience that would be difficult to acquire without 
a comparison of places. Using virtual reality while in the 
field gave students an unique experience that educators 
found very useful for their actual understanding of the 
issue: “one stage would be “yes, we’ve done the fieldwork, 
we’ve been to see ‘this is the area that would be destroyed 
perhaps, if something big like that was to happen through 
it’ and then secondly, when you look at that ‘yeah, that 
could be pretty horrible’ but then to see that [Borneo] and 
see actually it really would be pretty horrible, it all makes 
it make sense again”. 

Students inferred the broader impact on ecosystems 
and predicted the change brought by human 
intervention through their comments on the effects of 
flora and fauna that lives in their local nature reserve 
and how the construction of the railway would affect 
biodiversity, tourism and living standards of locals: “It 
made me understand that there would be a big change 
in the Chilterns and not necessarily a good change. Also, 
it will ruin it for the wildlife and animals which help the 
Chilterns grow and expand. I hope the Chilterns won’t 
change.”

Attitudes and values, personal responsibility and action

The attitude of students towards the environmental 
changes depicted in the GE was expressed in negative 
statements. Students described the environmental 
impact as being worse than they had expected and 
devastating for the health of the rain forest: “It made 
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it easier to actually get a view on what tragedies might 
happen in the near future. I always thought that people 
were being dramatic, but now I understand the long-term 
impact it will have on the world/woods.”

The affordances of GEs such as 360-degree visual 
authenticity, 360-degree navigation and 3D allowed 
students to see more of the rain forest as well as 
understand the degree of impact: “When you look through 
it you can see much more than you could in a normal 
picture also as you can see 360 degrees around it make it 
a lot clearer and see the big impact on the environment 
closer up” and “it helped me understand because it was a 
360 degree view and you can see the impact that we have 
on the environment around us.”

The personal responsibility and action component of the 
Awareness to Action continuum were reflected in other 
comments. Several students acknowledged that there is 
a shared responsibility for protecting nature and there 
is a need for action to prevent the destruction of nature 
reserves: “We all have to share our part of helping in the 
world”; “we need to try and stop destroying the wildlife 
and do something about it”. 

The planned outcome of the field trip and of the virtual 
reality experience via the VFT was to support students 
in writing a letter to the Chiltern Society to address 
their concerns about the development of the HS2 in 
the Chilterns area where the Prestwood nature reserve 
is located. Following the fieldwork, students composed 
the letter and the most relevant ones were passed on 
to the Chiltern Society. The best written and most 
comprehensive letter was awarded a prize. 

Discussion

In this paper, we have shown how using VR in a field 
trip to the local nature reserve supports environmental 
education by following the Awareness to Action 
continuum: from students becoming aware about the 
changes brought by large scale development projects 
to taking action in the form of a letter to the Chiltern 
Society. 

Students were able to connect their understanding and 
relate the changes in Borneo rain forests to their local 
nature reserve and to map the broader context of urban 

development and its impact on nature: “It is very helpful 
to see what we are trying to understand, because it’s quite 
hard to comprehend what would happen to the Chilterns 
if HS2 were to happen and seeing the jungle [in Borneo] 
and what happened to it was unbelievable and should 
never have happened.”

The affordances of GEs such as 360-degree visual 
authenticity, 360-degree navigation, 3D view, and 
synthesis enabled students to familiarize themselves with 
the 360-degree space within the GE and see beyond what 
a flat view in a video or a book or a photo may provide. 
This perception of space contributed to their spatial 
understanding and sense of scale of the context that 
they are visualizing in an expedition – and, in this case, 
the scale of the environmental change caused by man-
made interventions. Students explained this experience 
of scale and understanding the extent of change via the 
GE: “It was useful. It made you understand how habitats 
can change from human technology and wants. It gave 
you a before and after picture and it was scary how it can 
change”.

With the support of GE, students were able to cover 
the stages of the Awareness to Action continuum of 
environmental education during a field trip. Furthermore, 
our findings complement those of Manzanal et al. 
(1999) that direct experience acquired in the field helps 
students to understand habitats and environmental 
issues. A review of environmental education literature 
by Stern, Powell & Hill (2014) concluded that field trips 
support environmental education through “active and 
experiential engagement with real-world environmental 
problems”. Our interactions with students and the 
educators who organized the field trip in this research 
study have shown the role of virtual reality and VFTs 
as a means of extending and enhancing the field trip 
experience beyond the physical field trip. Students 
visited their local nature reserve and, through virtual 
reality, accessed remote areas, and engaged with VFTs 
to support their learning in the field.

Students became aware of nature’s beauty both in 
Prestwood and in Borneo as well as understood the 
threats these areas are facing. They acquired knowledge 
about the ecological issues that large scale-development 
pose in both locations; they manifested negative 
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attitudes; and called for action to preserve ecosystems 
in Borneo rain forests as well as in the Chilterns area. 

The geography educator who led the fieldwork 
commented that the major benefit of using VR in the 
field was to achieve contextualized comparisons between 
places and to inspire students to think of potential action 
that they would take to protect the environment: “I think 
they saw the whole Borneo “visit” in a kind of context of 
what we were looking at there [in the field], which is I 
think was the purpose [of this activity]. Through this, 
students were able to acquire environmental literacy as 
well as learn spatial skills, such as the scale of impact 
and spatio-temporal changes. 

Challenges and future work

Some of the challenges of using VR in the field are posed 
by accessing the technology safely in various weather 
conditions, keeping the smartphones and tablet charged 
for the duration of the field trip, as well as being able to 
set up a good connectivity between smartphones and 
the tablets with the help of a battery-powered router. 

The focus in this research study was on geography; 
however, other subjects with tradition in fieldwork, 
such as ecology, biology and environmental sciences 
could also benefit from including virtual reality within 
fieldwork education. VFTs as in GEs are a useful way to 
experience places that they may not be able to experience 
in real life such as the flora and fauna on Galapagos 
Islands, or the volcanic landscapes in Indonesia; or 
which may be dangerous to visit such as areas of high 
tides or near an active volcano. Furthermore, VR can be 
used across all the stages of fieldwork: from supporting 
educators and students to prepare ahead of a field trip; 
during a field trip to compare and contrast physical 
locations with VFTs embedded with mobile VR; and 
revisiting locations in VR for de-briefing after a physical 
field trip. 

The adoption of technologies in schools and in 
further and higher education is still in its infancy 
and its development will progress and mature as the 
evidence-base on the pedagogical effectiveness of 
these technologies grows. Any technology-enabled 
learning initiative including the VR-based GEs that we 
have focused on, can be effective only if the educator 

justifies its usage to students and embeds it within the 
curriculum.

References

Argles, T., Minocha, S., & Burden, D. (2015). Virtual 
field teaching has evolved: Benefits of a 3D gam-
ing environment. Geology Today, 31(6), 222–226. 
Retrieved from http://doi.org/10.1111/gto.12116

Association for Science Education Outdoor Science 
Working Group. (2011). Outdoor science: A Co-or-
dinated approach to high-quality teaching and 
learning in fieldwork for science education.

Barnes, J. C., & College, P. (2013). Awareness to Action: 
The Journey toward a deeper ecological literacy. 
Journal of Sustainability Education, 5(May).

Caton, D. (2006). Real world learning through geo-
graphical fieldwork. In D. Balderstone (Ed.), 
Secondary Geography Handbook (pp. 60–73). Shef-
field: Geographical Association. Retrieved from 
http://www.geogspace.edu.au/verve/_resourc-
es/3.4.1__1_Caton_Real_World_Learning.pdf

Cooley, S. J., Burns, V. E., & Cumming, J. (2015). The 
role of outdoor adventure education in facilitating 
groupwork in higher education. Higher Educa-
tion, 69(4), 567–582. Retrieved from http://doi.
org/10.1007/s10734-014-9791-4

Corbin, J., & Strauss, A. (2008). Basics of qualitative 
research: Techniques and procedures for devel-
oping grounded theory. Thousand Oaks: SAGE 
Publications.

Foskett, N. (2000). Fieldwork and the development 
of thinking skills. Teaching Geography, 25(3), 
126–129.

Fowler, C. (2015). Virtual reality and learning: 
Where is the pedagogy? British Journal of Edu-
cational Technology. Retrieved from http://doi.
org/10.1111/bjet.12135

Gayford, C. (1996). Environmental education in 
schools: An Alternative framework. Canadian 
Journal of Environmental Education, (1), 104–120. 
Retrieved from https://cjee.lakeheadu.ca/article/

http://doi.org/10.1111/gto.12116
http://www.geogspace.edu.au/verve/_resources/3.4.1__1_Caton_Real_World_Learning.pdf
http://www.geogspace.edu.au/verve/_resources/3.4.1__1_Caton_Real_World_Learning.pdf
http://doi.org/10.1007/s10734-014-9791-4
http://doi.org/10.1007/s10734-014-9791-4
http://doi.org/10.1111/bjet.12135
http://doi.org/10.1111/bjet.12135
https://cjee.lakeheadu.ca/article/view/495/390


Journal of Virtual Studies • Vol. 9, No. 2 • ISSN 2155-0107 35

view/495/390 

Gersmehl, P., & Gersmehl, C. (2011). Spatial think-
ing: Where pedagogy meets neuroscience. Prob-
lems of Education in the 21st Century, 27, 48–66. 
Retrieved from http://journals.indexcopernicus.
com/abstract.php?icid=937750

Jansen, B. A. (2011). Inquiry unpacked: An Intro-
duction to inquiry-based learning, (April), 0–3. 
Retrieved from https://mtwpresearch.wikispaces.
com/file/view/Inquiry+Unpacked+an+introduc-
tion+to+inquiry-based+learning.pdf 

Lambert, D., & Reiss, M. J. (2015). The place of field-
work in science qualifications. School Science 
Review, 97(359), 89–95. Retrieved from http://
www.field-studies-council.org/media/1252064/
lambert-reiss-2014-fieldwork-report.pdf 

Manzanal, R., Barreiro, L., & Jiménez, M. (1999). Re-
lationship between ecology fieldwork and stu-
dent attitudes toward environmental protection. 
Journal of Research in Science Teaching, 36(4), 
431–453. Retrieved from http://doi.org/10.1002/
(SICI)1098-2736(199904)36:4<431::AID-
TEA3>3.0.CO;2-9

Maskall, J., & Stokes, A. (2008). Designing effective 
fieldwork for the environmental and natural scienc-
es. Retrieved from https://www.heacademy.ac.uk/
system/files/gees_guides_jmas_designing_effec-
tive_fieldwork.pdf 

Minocha, S., Tudor, A.-D., & Tilling, S. (2017). Affor-
dances of Mobile Virtual Reality and their Role in 
Learning and Teaching. In The 31st British Hu-
man Computer Interaction Conference, 3rd - 6th 
July 2017 (pp. 1–10). Sunderland. Retrieved from 
http://oro.open.ac.uk/49441

Nee, A. Y. C., & Ong, S. K. (2013). Virtual and aug-
mented reality applications in manufacturing. In 
7th IFAC Conference on Manufacturing Modelling, 
Management, and Control (Vol. 46, pp. 15–26). 
Saint Petersburg: IFAC. Retrieved from http://doi.
org/10.3182/20130619-3-RU-3018.00637

NVivo. Qualitative data analysis software.  http://www.
qsrinternational.com/nvivo/nvivo-products 

Ord, J., & Leather, M. (2011). The Substance beneath 
the labels of experiential learning: The Importance 
of John Dewey for outdoor educators. Austra-
lian Journal of Outdoor Education, 15(2), 13–23. 
Retrieved from http://marjon.collections.crest.
ac.uk/6290/ 

Park, H., Shin, B., Cui, X., & Hwang, J. (2008). What 
will happen to virtual field trips? Beyond class-
room. Proceedings - 2nd IEEE International 
Conference on Digital Game and Intelligent Toy 
Enhanced Learning, DIGITEL 2008, 193–195. 
Retrieved from  http://doi.org/10.1109/DIGI-
TEL.2008.26

Remmen, K. B., & Frøyland, M. (2014). Implementa-
tion of guidelines for effective fieldwork designs: 
Exploring learning activities, learning processes, 
and student engagement in the classroom and the 
field. International Research in Geographical and 
Environmental Education, 23(2), 103–125. Re-
trieved from http://doi.org/10.1080/10382046.201
4.891424

Robinson, L. (2009). Virtual field trips: The Pros and 
cons of an educational innovation. Computers in 
New Zealand Schools: Learning, Teaching, Tech-
nology., 21(1), 1–17. Retrieved from http://www.
otago.ac.nz/cdelt/otago067256.pdf 

Scott, G. W., Goulder, R., Wheeler, P., Scott, L. J., 
Tobin, M. L., & Marsham, S. (2012). The Value 
of fieldwork in life and environmental sciences 
in the context of higher education: A Case study 
in learning about biodiversity. Journal of Science 
Education and Technology, 21(1), 11–21. Retrieved 
from http://doi.org/10.1007/s10956-010-9276-x

Soegaard, M. (n.d.). Affordances. Retrieved from 
http://bit.ly/2xcKngt

Taylor, G. L., Taylor, G. L., Disinger, J. F., & Disinger, 
J. F. (1997). The Potential role of virtual reality 
in environmental education. The Journal of En-
vironmental Education, 28(Spring 1997), 38–43. 
Retrieved from http://doi.org/10.1080/00958964.1
997.9942828

Stoddard, J. (2009). Toward a virtual field trip model 

https://cjee.lakeheadu.ca/article/view/495/390
http://journals.indexcopernicus.com/abstract.php?icid=937750
http://journals.indexcopernicus.com/abstract.php?icid=937750
https://mtwpresearch.wikispaces.com/file/view/Inquiry+Unpacked+an+introduction+to+inquiry-based+learning.pdf
https://mtwpresearch.wikispaces.com/file/view/Inquiry+Unpacked+an+introduction+to+inquiry-based+learning.pdf
https://mtwpresearch.wikispaces.com/file/view/Inquiry+Unpacked+an+introduction+to+inquiry-based+learning.pdf
http://www.field-studies-council.org/media/1252064/lambert-reiss-2014-fieldwork-report.pdf
http://www.field-studies-council.org/media/1252064/lambert-reiss-2014-fieldwork-report.pdf
http://www.field-studies-council.org/media/1252064/lambert-reiss-2014-fieldwork-report.pdf
http://doi.org/10.1002/(SICI)1098-2736(199904)36:4%3C431::AID-TEA3%3E3.0.CO;2-9
http://doi.org/10.1002/(SICI)1098-2736(199904)36:4%3C431::AID-TEA3%3E3.0.CO;2-9
http://doi.org/10.1002/(SICI)1098-2736(199904)36:4%3C431::AID-TEA3%3E3.0.CO;2-9
https://www.heacademy.ac.uk/system/files/gees_guides_jmas_designing_effective_fieldwork.pdf
https://www.heacademy.ac.uk/system/files/gees_guides_jmas_designing_effective_fieldwork.pdf
https://www.heacademy.ac.uk/system/files/gees_guides_jmas_designing_effective_fieldwork.pdf
http://oro.open.ac.uk/49441
http://doi.org/10.3182/20130619-3-RU-3018.00637
http://doi.org/10.3182/20130619-3-RU-3018.00637
http://www.qsrinternational.com/nvivo/nvivo-products
http://www.qsrinternational.com/nvivo/nvivo-products
http://marjon.collections.crest.ac.uk/6290/
http://marjon.collections.crest.ac.uk/6290/
http://doi.org/10.1109/DIGITEL.2008.26
http://doi.org/10.1109/DIGITEL.2008.26
http://doi.org/10.1080/10382046.2014.891424
http://doi.org/10.1080/10382046.2014.891424
http://www.otago.ac.nz/cdelt/otago067256.pdf
http://www.otago.ac.nz/cdelt/otago067256.pdf
http://doi.org/10.1007/s10956-010-9276-x
http://bit.ly/2xcKngt
http://doi.org/10.1080/00958964.1997.9942828
http://doi.org/10.1080/00958964.1997.9942828


36 Journal of Virtual Studies • Vol. 9, No. 2 • ISSN 2155-0107

for the social studies. Contemporary Issues in 
Technology and Teacher Education (CITE Jour-
nal), 9(4), 412–438. Retrieved from http://www.
citejournal.org/articles/v9i4socialstudies1.pdf 

Stokes, A., & Boyle, A. P. (2009). The undergraduate 
geoscience fieldwork experience: Influencing factors 
and implications for learning. The Geological Society of 
America Special Paper 461, 2461(23), 291–311. Re-
trieved from https://doi.org/10.1130/2009.2461(23).

Stokes, A., Magnier, K., & Weaver, R. (2011). What is 
the Use of Fieldwork? Conceptions of Students 
and Staff in Geography and Geology, 35(1), 
121–141. Retrieved from http://doi.org/10.1080/0
3098265.2010.487203

Tilling, S. (2016). A Year of fieldwork: Why do we need 
It? Education in Science - The Association for 
Science Education, (February), 2015-2016. Re-
trieved from http://www.field-studies-council.org/
media/2653667/tilling-eis-2016.pdf 

http://www.citejournal.org/articles/v9i4socialstudies1.pdf
http://www.citejournal.org/articles/v9i4socialstudies1.pdf
https://doi.org/10.1130/2009.2461(23)
http://doi.org/10.1080/03098265.2010.487203
http://doi.org/10.1080/03098265.2010.487203
http://www.field-studies-council.org/media/2653667/tilling-eis-2016.pdf
http://www.field-studies-council.org/media/2653667/tilling-eis-2016.pdf

	_GoBack
	_cs2h7lgb5ny9
	_fzobor1arx22
	_sbzpcj4x9ioq
	_GoBack
	2018 Conference Proceedings
	VRevolutions
	Editor’s Edifice
	JoVS Editorial Information
	Recharge Your Profession at the Future Present
	The Virtual Worlds Best Practices in Education Conference
	About VWBPE 2018

	The Thinkerer Award
	Invited Special Program
	Keynotes
	Identity, literacy, immersion and presence; joining together the building blocks of virtual world learning
	The VRevolution calls for a new digital literacy

	Above the Book Interview
	Conversation with Ebbe Altberg 

	Peer Reviewed Papers
	Improving Digital Literacy - A Solvable Challenge using Virtual Worlds
	Mobile virtual reality for environmental education
	A Hybrid Virtual World Conference as a Way to Create Community

	Quadrivium Papers
	Quadrivium Networking Topic:  Digital Makerspaces
	Quadrivium Networking Topic:  Future of STEAM
	Waiting for the VR Evolution

	General Program
	Blending VWs & Digital Tech. in Language Teaching
	A Hybrid Conference as a Way to Create Community
	Virtual Worlds Database: Crowd-Sourcing Our Worlds
	Avatars as Data Points
	Low Threshold Virtual Events
	Nursing Informatics Student SL Practicum Outcomes
	Etopian Evolution for Real World Solutions
	DeDe the transwoman: Cultural Issues & Second Life
	Virtual Self-Directed Learning Workshops
	You’re Grounded! Theorizing Virtual Learning Space
	If They Build It, They Will Come!
	Chemistry Experiments in Virtual Worlds
	How to Get There from Here
	Cultural Appropriation? Cultural Appreciation?
	Liberate Agency Amplification Via Avatar Identity
	Bridging Worlds: Learning in a Strange Land
	Flying Stickies, Easy Quests, VW + Unity for Edu
	Innovative Virtual Libraries: Research & Design
	Improving Digital Literacy - A Solvable Challenge using Virtual Worlds
	Mobile Virtual Reality for Environmental Education
	The Minecraft VRevolution: Collaborative Learning
	NPCevolutions Panel for the NonProfit Commons
	Meta Manifesto: Think Tank 4 Effective Tactics
	Use Cases for Social Virtual Reality
	Our Brains, Ourselves, Our Worlds
	Waiting for the VR Evolution
	Future of STEAM
	Digital Makerspaces

	Immersive Experiences
	Making Discoveries with SL Creative Processes
	Immersive Tribal Quest
	Venice in 1600
	Get Scrooged Redux - explorate A Christmas Carol
	The Power of Perspective â€“ a forest adventure
	Easter Ethnography Noble Garden Exploration in WoW
	WW1: A Centenary of Remembrance
	Community Virtual Library Tour: Library Land Exploration
	Digital Ditizenship Museum in Kitely Tour

	VWBPE Acknowledgements
	Executive Committee
	Organizational Committee
	Volunteers

	Index of Authors and Presenters
	_1fob9te
	_Hlk508788577
	_3znysh7
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Ref503389144
	_ops5ktditnop
	_q51x2rnqw69x
	_mixwn3fruejh
	_8su7smsgdk2z
	_o0b4a7yp1ibn
	_shcqyfj2qzh
	_GoBack
	_GoBack

