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ABSTRACT

ARTICLE HISTORY

This article outlines how Virtual Reality (VR) technologies, software
and content can be used as a resource for teaching and learning in
Geography. Drawing on the authors’ first-hand experiences of using
VR for undergraduate and postgraduate teaching, we explore firstly
how VR can enhance the development of fieldwork observational
techniques, knowledge and understanding of place, prior to enter
ing the field. Secondly, we show how VR can be used to enable
students to develop critical analytical skills in relation to emergent
visual technologies and the wider implications VR has for the
representation of people, places and landscapes. Finally, the article
will attend to the ways VR and Augmented Reality (AR) – due to its
growing industrial application – can offer important opportunities
for the development of unique practical employability skills which
can be applied to the geovisualization of data and environments
enhancing graduate career prospects.
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Introduction
Virtual Reality (VR) has increasingly been utilized within geography undergraduate
and postgraduate degree programmes. VR can be defined as a three-dimensional,
computer-generated environment which can be interacted with, and works to create
a sense of presence for the user – as if it is “real” and they are a part of the virtual
world presented to them (Che, 2016). It is important to note the different forms of
“realities” on offer. This includes Augmented Reality (AR); a “real” physical envir
onment that has been enhanced by adding virtual computer-generated information,
and Mixed Reality, which sits between AR and VR, blending both physical and
virtual worlds. Such technologies represent a unique opportunity for teaching and
learning. Within the discipline of Geography, VR has been argued to enhance
engagement with field environments and encourage greater student understanding
and awareness by adding a new dimension to the pedagogical approach of experi
ential learning and the student experience (Detyna & Kadiri, 2019; Stojšić et al.,
2017). However, there remains limited existing scholarship on the practicalities of
using VR and their actual impact on teaching and student learning.
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VR technologies for teaching and learning
A range of VR technologies has been used as pedagogical resources. These often focus on
hardware such as VR Head-Mounted Displays (HMDs) including Oculus Rift (Moro et
al., 2017), Google Cardboard (Stojšić et al., 2017), and Samsung Go. Such work tends to
overlook the accompanying technologies and software such as the 360 cameras to
produce VR content (GoPro Max 360, Samsung Gear 360), the software to create virtual
tours (see ThingLink or TourWeaver), or additional and supplementary hardware such as
Augmented Reality Sandboxes. There is a need to consider the variances of VR/AR
technologies, the wide-ranging opportunities they present for teaching and learning, and
the practicalities of using these technologies in the classroom.
This paper focusses specifically, on the potential uses and applications of VR (and AR)
in teaching. We look at the potential benefits to enhance fieldwork learning experience,
develop critical analytical skills and boost employability for students entering a market
with increasing implementation of technology within the workplace (Davis, 2017). In
order to do so, we draw on first-hand experience of using VR technologies in our
teaching, offering case study examples, as well as questionnaire feedback from students
to emphasize how VR can effectively be used as a teaching resource.

Using VR for geographical fieldwork
There has been a growing interest in the use of digital technologies in supporting and
enhancing fieldwork within Geography. Virtual Field Trips (VFTs) have a long history
within geographical teaching as internet applications and software have been used to
develop fieldwork courses, knowledge and skills (Cliffe, 2017; Stainfield et al., 2000).
While this has opened up several opportunities, including potentially increasing acces
sibility for students (see Mol & Atchison, 2019), such engagements are predominately
viewed and interacted with via a computer monitor. Standalone VR headsets, on the
other hand, offer several opportunities to further enhance virtual fieldwork. This includes
presenting an uninterrupted field of vision, creating a sense of presence and immersion
within a field site, and the headsets are portable enabling teaching flexibility within the
classroom setting.1 VR offers an excellent complementary addition to fieldwork prepara
tion which enables students to pursue “a more ‘inquiry-based’ manner both in the field
and on campus” (Stainfield et al., 2000, p. 257) and can be used as resource to equip
students with key geographical skills prior to entering the field.
Case study: VR human geography fieldwork
VR was used for the preparation of an annually run first-year human geography
residential fieldtrip which takes place in Snowdonia National Park, Wales. The fieldwork
topic was based on “living landscapes” focusing on a range of cultural, economic, social
and political emergent issues located within the national park. Prior to the commence
ment of the fieldwork, a series of preparatory lectures introduced both the conceptual and
the methodological approaches to studying landscapes, which would enable students to
design self-directed group projects. before the fieldtrip, a series of static 360-degree
images and video footage were collected from several fieldwork sites. The footage was
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captured with a Samsung Gear 360 camera which was then processed using the provided
software and downloaded on to the Oculus Go headsets. The VR content and the use of
Oculus Go headsets offered several teaching opportunities to prepare students for the
fieldwork.
Firstly, we introduced the VR headsets and content as a means for the students (n = 6)
to observe and experience the landscapes they would be physically visiting. Here, we used
self-collected footage near the summit of Snowdon (Yr Wyddfa), the highest mountain in
Wales, and a major tourist attraction (see Figure 1). In pairs, students engaged with the
content and identified and discussed examples of the human influence over this land
scape, and emergent socio-spatial issues. As students stated, this exercise allowed them to
remain focused on a place and to both “look [and] listen for different things”. Also, due to
the use of the headset, there were fewer external distractions ensuring they “focus[ed]
more on the environment”. Crucially, the ability of students to discern key landscape
features rested on the fidelity and quality of the imagery. As noted by a couple of students,
at times the footage became pixelated, detracting from the VR experience and the ability
to simulate a sense of presence. This posed issues with identifying and defining features
within the landscape.
Secondly, the use of VR content enabled students to perform observational techniques
and to consider different qualitative and quantitative approaches to studying landscapes
within the classroom. More specifically, we drew on the Campaign to Protect Rural
England (CPRE) “Mapping Tranquillity” report which uses a quantitative approach to
outline key attributes of place which enhance and detract from perceptions of tranquil
lity. Using VR in the classroom provided an opportunity for students to practice and go
through a checklist identifying both visual and audio attributes of tranquillity via the VR
content. In this sense, the VR offered an opportunity to practice and develop methodo
logical techniques which required less introduction within the field itself.
Finally, a central aspect in the preparation of fieldwork within institutes is identifying,
evaluating and recording potential risks and hazards (Higgitt & Bullard, 1999). The VR
content enabled students to observe the landscape for risks, such as uneven terrain, roads
and vehicles, and potential human (and nonhuman) interactions. The 360 view enabled
students to spatially contextualize the landscapes we would visit whilst the visual-audio

Figure 1. A 360 image taken using Samsung 360 Gear camera at the summit of Snowdon, Yr Wyddfa,
Wales (Source: Authors).
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footage also provided an insight into the inclement weather – a key characteristic of
Snowdonia in February. This provided a collaborative opportunity to work through and
complete the risk assessment, preparing students for their own risk assessment submis
sions later in their studies.
VR and developing critical analytical skills
Visual imagery has been central to communicating and engaging with geographical
knowledge in a teaching setting (McKendrick & Bowden, 2000), offering new modes of
assessing Geography courses (Mavroudi & Jöns, 2011), and cultivating the development
of critical skills to interpret visual imagery and materials (Rose, 1996). VR has often
been used as an object for geographical teaching and research, rather than a subject
matter itself warranting critical attention. Visual media and digital technologies are
constantly evolving offering new teaching opportunities (Davies et al., 2019) but also
require the development of critical analytical skills for both staff and students which
unpack the different ways geographical visual knowledge is produced, presented and
consumed.
Case study: a critical visual analysis of ‘Smart Places’ in VR
As part of a final year undergraduate course entitled Smart Places, we discussed VR
technologies and their impact on representing people, places and landscapes. A key aim
of the course was to equip students with “a critical understanding of the metrics,
analytics, and modes of representation involved in the measurement and application of
‘smart’ phenomena in relation to place” (Module Guide 2019–20, emphasis added). A
practical session was organized to allow students (n = 15) in groups to critically analyse a
range of VR content and applications. The class was split into five groups of three
students. Each group was presented with different VR experiences which included
journalism, entertainment, advocacy and awareness, art, healthcare and academic
research. Each student experienced the VR content and a task sheet provided exploratory
questions whereby each group would present back their findings in a classroom discus
sion. To this end, the practical encouraged groups to critically analyse and interpret the
VR content, considering the particularities of the technology in visualizing place and
space, as well as how the technology generated varying embodied interactive experiences,
and to what effect.
Drawing inspiration and adapting from Rose (1996) and Hollman (2014), a series of
“looking questions” (Hollman, 2014: 114 italics in the original) helped provide a frame
work for the critical analysis and interpretation of the VR content. These included
questions concerning the production, the visual content and audience engagement (see
Figure 2). Central to this exercise was the acknowledgement of the particularities of VR as
a visual technology and the experiences it generated.
When considering the production, for example, students were asked to reflect on why
VR might be used in such a way and to discuss how this has implications on what content
is produced. The increasing use of VR for journalism encouraged critical discussion
around to what extent 360 content can provide objective coverage of events and how
content still undergoes editing and management of the users’ perspective to convey
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Figure 2. Questions used to encourage students to critically reflect and interpret VR content.
Influenced and adapted from Rose (1996) and Hollman (2014).

information (cf. Van Damme et al., 2018). By accounting for the production, students
were able to consider how encounters within such virtual spaces is negotiated between
producers, the VR experience, technical apparatus, and the user.
A notable quality of VR content is its ability to generate affective and emotive
experiences for the user. In a survey of the class, students (n = 7) stated their experiences
of engaging with their VR content as “exciting” and “fun” and it created a sense of
immersion. As one student went on to suggest, it provided “a different perspective which
can resonate [with the user] at a more personal level”. The sense of immersion of the VR
content offered an opportunity to explore not just the representations but develop an
understanding of what images do – how they operate on an affective and emotive level in
ways which communicate meaning. The use of a VR headset offers a solitary experience;
however, as observed students would ask questions of each other as they were experien
cing the content, encouraging individuals to verbalize what they were seeing. Moreover,
all the students in the survey (n = 6) suggested they agreed that the practical motivated
and engaged their learning, and as one student suggested “helps put theory and learning
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into practice”. By acknowledging the varied applications in which VR technologies are
being used, the session highlighted the wider industrial applications of VR technologies
and thus offer an opportunity to consider their use beyond university.

VR and AR and employability
Based on experience from a master’s programme at the University of Chester, having VR/
AR skills has helped to enhance their employability prospects. VR and AR have increas
ingly becoming pervasive in a wide range of industries, from disaster management and
urban planning, Building Information Modeling (BIM) to crime management and
medical care supporting NHS patients with dementia (Minocha & Tudor, 2017; Public
Health England, 2015). The VR and AR industry has seen exponential growth over the
last 5 years. In 2015, VR global market was valued at approximately £10 million. In 2019,
it was valued at around £85 billion, with significant growth forecast over the next 5 years
(Markets and Research, 2020). This growth is due to the high adoption of this technology
in the growth areas, such as exploration for oil and gas; siting of alternative energy sites
(solar and wind farms); building and construction industry and for training in the
commercial and military aviation industry (Open PR, 2020). Large companies globally
are early adopters of VR/AR technologies, with over 25% these companies utilizing some
form of AR/VR technologies for their business. As the cost of AR/VR hardware becomes
cheaper and the technology more accessible to a wider cross-section of society, there will
be an increasing number of mid and smaller businesses coming onboard, creating an
even bigger demand for graduates with VR/AR skills (Martinell, 2020).
Case study: enhancing Employability through VR and AR – MSc in flood risk
assessment, modelling and engineering
VR and AR were utilized as part of a master’s programme in Flood Risk Assessment,
Modelling and Engineering (FRAME). The technology was used as an engagement tool
to help enhance learning and understanding of key hydrological concepts. This was
achieved through the use of an interactive sandbox (see Figure 3) that allows students to
design flow structures in real time. The technology was also used to raise awareness of
design requirements in flood schemes, allowing students to visualize various flood
responses and allow communities to engage with them in order to evaluate what they
would find more acceptable and practical. Students were also exposed to VR and AR
workplace usage, standards and applications, such as search and rescue, raising commu
nity awareness of flood risk, engagement with multiple stakeholders when designing
flood schemes (see Figures 4, 5) and managing flood assets. As highlighted by Minocha
and Tudor (2017), VR and AR may provide students with a set of capabilities and
achievements that support the development of their careers, as well as raising their
aspirations and in the process it could help their contribution to society.
Feedback from students on the programme (2019–20) was extremely promising, with
comments on the end of module feedback stating: “AR just brings things to life. I was able
to understand complex hydraulic processes when using the AR sandbox”. Another student
highlighted how VR helped in them securing a new job: “the AR and VR things I have
been doing at Uni, got me my new job”. They had just won a project on flood visualization
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Figure 3. Augmented Reality sandbox used to demonstrate hydraulic and hydrology principles
(Source: Authors).

and could not find anyone. They hired me on the spot”. One student, who was already in a
job related to Hydrographic surveying, commented: “I was promoted to a senior role, as I
now have the ability to conceptualize and develop projects in AR and VR that the company
so long wanted to move into. Doing the VR/AR module was the best things ever”. From all
indications VR and AR will continue to grow. As the technology develops, more
industries will be utilizing this tool, particularly with the challenges posed by the
COVID-19 Crisis. It is imperative that universities grasp the opportunities to develop
students with these critical employability skills in order to address the skills-gap that
already exists (Davis, 2017). From our research, it is evident that VR and AR not only
increase engagement with learning but also help to develop important employability
skills that are contributing to better graduate employment outcome.
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Figure 4. Augmented Reality (AR) used to visualise flood defence and design response to flooding
(Source: Authors).

Figure 5. Using AR and VR to engage flood risk stakeholders (Source: Authors).

Conclusion
This article has identified several ways in which the VR technologies can be used as a
resource to enhance geographical teaching and learning. The examples explored have
shown that VR/AR can be used to motivate and engage students in key fieldwork
practices and techniques; encourage critical visual literacy skills; and improve employ
ability prospects as said technologies grow in commercial usage and applications.
However, there are notable obstacles which need to be taken into consideration. This
includes accessibility and affordability of said technologies for departments, and having
the resources, including staffing, to effectively run teaching sessions. The pace of the
VR and AR industries also means such technologies are constantly evolving, requiring
the upgrading of hardware and the continual renewal of technical skills and
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knowledge. From the student perspective, engagement with VR and AR can vary, with
some displaying higher interest and engagement than others. Further research is
needed to understand how engagement with VR/AR intersects with the different
characteristics of a diverse student population and the implications this has for varying
learning and teaching needs. Additionally, VR headsets have been noted to induce
motion sickness leading to exclusion. These are important points which require further
investigation and careful consideration. However, as we have shown, VR/AR offers
much potential in motivating student learning, presenting opportunities to supplement
the teaching of key geographical skills and knowledge, and there is some evidence in
some circumstances that having VR skills may enhance student’s graduate employ
ability prospects.

Note
1. We purchased six Oculus Go headsets. These devices were chosen due to their affordability,
versatility and functionality. It offers many applications such as the ability to download
apps, upload visual content, interact with social media, and consume a wide range VR
content and applications.
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