B

N
oy
%, o
PLigp LEARNY

Vol.6 Special Issue No.1 (2024)

Journal of Applied Learning & Teaching

ISSN: 2591-801X

Content Available at : http://journals.sfu.ca/jalt/index.php/jalt/index

Virtual reality check: A realist evaluation protocol for exploring the use of Immersive Virtual
Reality (IVR) to support pre-service teachers’ understanding of approaches to behaviour

Mmanageme nt

H e | en WOOd |eyA A Assistant Professor, Northumbria University
Ki rsti n Mu Ilh OI | an dB B Assistant Professor, Northumbria University
David Nichol€ c Assistant Professor, Northumbria University
Chris Counihan? D Assistant Professor, Northumbria University
Carl Luket E Lecturer, Northumbria University
William G rayF F Assistant Professor, Northumbria University
Sop hie Mellor¢ G Assistant Professor, Northumbria University
De bO ra h H e rri d g eH H Assistant Professor, Northumbria University
A rl ene A n d erso n’ / Assistant Professor, Northumbria University
Joleen Ross’ J Lecturer, Northumbria University
Keywords Abstract

Behaviour management strategies;
Immersive Virtual Reality;
pre-service teachers;

realist evaluation protocol;
simulation-based learning.

Correspondence

helen.woodley@northumbria.ac.uk #

Article Info

Received 14 July 2023

Received in revised form 24 November 2023
Accepted 19 January 2024

Available online 1 February 2024

DOI: https://doi.org/10.37074/jalt.2023.6.51.12

Amidst international challenges in teacher recruitment and retention,
understanding how best to prepare pre-service teachers for professional
practice is of the utmost importance. Managing pupil behaviour is of
particular concern due to a rise in reported challenges experienced by
teachers following the COVID-19 pandemic, with consequences for
the wellbeing of teachers and pupils, as well as for teacher retention.
Simulation-based learning (SBL) within Immersive Virtual Reality (IVR)
environments provides a means by which pre-service teachers can be
supported to develop essential skills in a safe, supportive environment.
However, the use of SBL for Initial Teacher Training (ITT) remains in its
infancy, with few previous studies in this field of enquiry. In addressing
these issues, this research protocol proposes to target pre-service
teachers undergoing an ITT programme in a realist evaluation to further
understand how they embrace behaviour management strategies in an
IVR environment. Adopting a sequential mixed-method approach, we
plan to collect qualitative and quantitative data with stakeholder groups
in the development of a holistic evaluation framework. Our intended
outcomes are to synthesise data to explore the key factors needed to
design, implement, and evaluate IVR within SBL approaches to better
understand their potential as a form of professional learning.
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Background

Reports of teachers experiencing difficulties in managing
pupil behaviour in English schools are increasingly frequent,
with evidence suggesting a significant increase in primary-
age pupils’ emotional and behavioural difficulties following
the partial school closures during the Covid-19 pandemic
(Blanden et al., 2021), as well as a rise in pupil mental health
and wellbeing problems as a result of the pandemic (Nelson
et al, 2021). These challenges are also reflected in an annual
survey conducted by the UK government’s Department for
Education (DfE) which indicates that 62% of teachers and
school leaders reported disruptions to lessons in the past
week, with an average of 6.3 minutes of lost learning for
every 30 minutes of lesson time (Department for Education,
2021).

This is of particular concern when situated within the wider
context of a national and international teacher recruitment
and retention crisis. In England, one-third of teachers leave
the profession in the first five years following qualification
(Department for Education, 2021; Long & Danechi, 2022),
and these challenges are also replicated internationally, with
estimated attrition rates of 13.5% in Australia (Kelly et al.,
2019), 28% within Europe (Federicova, 2021), and reports of
mounting teacher shortages in the United States (Miller &
Young, 2021; US Bureau of Labour Statistics, 2022).

Whilst the underlying causes for this crisis are multiple and
complex, it is likely to be influenced by these challenges.
For example, research conducted by the Department
for Education (2018) to explore factors affecting teacher
retention identified that some teachers identified a specific
‘trigger’ point, such as a particular behavioural incident
involving pupils or their families, as their reason for leaving
the profession. Similarly, 60% of teachers and school leaders
reported that pupil behaviour negatively impacted their
health and wellbeing (DfE, 2023).

Early Career Teachers (ECT) are more likely to experience
challenges in managing pupil behaviour (Mayer et al., 2015;
Pfitzner-Eden, 2016; Department for Education, 2019), with
some teachers expressing dissatisfaction with the extent
to which initial teacher training prepared them for practice
in this regard (Department for Education, 2018). There is
also some evidence to suggest that, when experiencing
difficulties, pre-service teachers may be more likely to resort
to autocratic approaches which can escalate disruptive
behaviour, rather than lead to a positive resolution (McGarr,
2021).

Simulation in education

In response to these challenges, one area that has the
potential to enhance authentic learning experiences for pre-
service teachers lies in simulation-based learning (SBL). In
its broadest terms, SBL provides training opportunities to
practise responding to a realistic imitation of a real-world
situation in controlled and safe environments (Kim et al,,
2016; McGarr, 2021). Pedagogically, it is used within training
programmes across various professional disciplines, such
as health (Chernikova et al., 2020), social work (Craig et al.,

2017) and medical education (Heitzmann et al., 2019). It
takes form through different guises, whether physical, virtual
or a hybrid of both conditions (Frei-Landau & Levin, 2023),
and typically involves students taking part in predetermined
activities that reflect their professional field (Rayner & Fluck,
2014). For example, in Dalinger et al. (2020)'s study, pre-
service teachers were physically placed in lab-based sessions
that involved using software to simulate parent-teacher
discussions, where adult avatars played the role of parents.
A similar approach was adopted in Ledger et al. (2019)'s
study that investigated preferred teaching strategies of pre-
service teachers delivered through a combination of virtual
and physical interactions.

Whilst SBL in Initial Teacher Training (ITT) is still in its infancy
(Fischetti et al, 2021; Frei-Landau et al., 2022), there are
encouraging signs of its use in developing pre-service
teachers’' skills and knowledge. Recently, two systematic
reviews reported skill and knowledge enhancements in
response to taking part in SBL activities. The review by
Theelen et al. (2019) found studies that reported students’
classroom management and generic teaching skills to be
positive following exposure to various forms of computer-
based classroom simulations. They find consensus across
studies that report students feeling better prepared because
simulation experiences were authentic and mirrored real
classroom environments. Similarly, in Ade-Ojo et al. (2022)'s
review, they report the benefits of mixed-reality simulations,
where students take part in simultaneous physical and
computer-based simulations. They find benefits to students’
pedagogical thinking skills, self-efficacy, and confidence
in using professional language. Both reviews argue for the
expansion of SBL research, particularly focusing on the
potential of how SBL can form teacher-training practice and
be embedded into professional curricula. Moreover, Judge
et al, (2013) have called for research to consider the role
of teacher trainers or faculty staff involved in preparing,
delivering, and evaluating SBL activities. Perhaps more
significantly though is Ade-Ojo et al. (2022)'s call for UK-
based studies in this field of enquiry given their complete
absence.

Virtual reality research in education

Higher Education (HE) continues to be transformed through
technological advancement and change across all its
activities (Ingleby et al,, 2019). Within learning and teaching,
the development of increasingly sophisticated web-based
applications, delivered through an assortment of smaller,
portable, and more powerful technologies and devices,
facilitates the progressive use of creative pedagogical
approaches (Englund et al., 2017).

These developments, amongst several other factors, have
ensured anincreased expectation that users are able to access
learning from anywhere and instantaneously (Dholakia
et al, 2004) whilst, in teacher education programmes,
teacher educators hope to maximise the parity of learning
opportunities offered to large cohort student groups. The
reliance on traditional face-to-face lecture modes of learning
is being superseded by greater accessibility to alternative
delivery mechanisms, with SBL being one such opportunity
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for providing parity of experiences, in an inclusive, safe
environment, for students to access (Pelly et al., 2020; Walsh
et al., 2017; Kaufman & Ireland, 2019; Siddiqui et al.,, 2021;
Yu et al,, 2021).

However, for staff and students to engage successfully
with SBL, there is a need, from a practical, theoretical, and
pedagogical base, for a deeper understanding of the benefits
rather than the 'potential’ that has been promoted for many
years (Goodchild & Speed, 2019). The nature of knowledge,
what is worth knowing and what is valued, has been and
will be, dramatically affected by technology. The dynamic
and changing nature of technology informs and influences
pedagogical models and their application to practice. The
holding of knowledge is no longer good enough; information
is too freely available, so the traditional model of education
will need to adapt to embrace the underlying change in the
way we perceive and interact with theory, knowledge and
information, and its application to practice. The simulated
practice has, for several years, been a pedagogical approach
favoured by a range of professional disciplines, namely
social work (Meredith et al.,, 2022), health (Platt et al., 2021)
and, more recently, teacher education (Kaufman & Ireland,
2019; Mulholland et al., 2022; McGarr, 2021).

Perhaps the most recent developments around SBL, have
progressed through the more creative use of technology-
driven advancements. According to Steuer (1992), Virtual
Reality (VR) refers to those technologies that highlight
the sense of existence in a simulated, online, computer-
generated, graphical environment, whilst Immersive Virtual
Reality, (IVR) is described by Hamilton et al. (2021) as the
presentation of a simulated environment that replaces users'’
real-world surroundings convincingly enough that they
can suspend disbelief and fully engage inside the created
environment. Simulated IVR, as a vehicle for pedagogic
delivery in ITT, can therefore, redefine the traditional
learning environment. Students are given the opportunity
to explore complex topics in ways that traditional didactic,
theory-driven learning and teaching methods cannot, using
immersive content through a creative graphical interface
and head-mounted-displays (HMD), for example, the Meta
Quest or Apple’'s much anticipated Vision Pro.

There is promising evidence to strengthen the use of IVR
simulation in ITT. For example, a pilot study by Chen (2022)
found the use of IVR technology improved the classroom
management skills of pre-service teachers. In their study,
the students improved the time to locate and manage
challenging behaviours of classroom avatars. These skills
were applied to real-world classrooms with sustained effects
compared to the VR immersive experience. The use of
technology, however, is not without threat or compromise.
Cost (Ingleby et al.,, 2023), negative impact on users’ mental
health (Haidt & Allen, 2020) and the impact on cognitive load
(Dror et al,, 2011) are just a selection of challenges facing
educators tasked with application, and all need thorough
examination prior to implementation.

This article offers insight into how this drive towards a form of
SBL, namely IVR technology, is experienced and interpreted
by pre-service teachers, together with an understanding of
the intentions behind the materials that teacher educators

make available via these platforms. Working in partnership,
this collaboration with an education technology business
whose vision is to create revolutionary virtual reality learning
experiences that are accessible to all staff in schools and
children including those with special educational needs (SEN)
and who may be at risk of permanent exclusion, we aim to
bring our collective vision to life through the development
of a prototype, immersive, interactive VR environment.
The SBL and focus for this development is to provide an
opportunity for pre-service teachers to experience the
virtual reality of decisions they make, in real-time, that
impact behaviour management. Ultimately, by combining
virtual reality technology with a deep understanding of the
unique challenges faced by teachers, we aim to create a
learning platform that is both educational and empowering
to those involved.

Methods and analysis

Objectives

1. To develop a realist evaluation framework to
conceptualise and assess contextual factors
relevant to the use of IVR within SBL approaches
to ITT.

2. To undertake qualitative and quantitative data
collection with stakeholder groups (teacher
educators and pre-service teachers) to determine
the acceptability, feasibility and relevance of
outcomes proposed in the evaluation framework.

3. To synthesise data to understand the key factors
needed to design, implement, and evaluate 1IVR
within SBL approaches.

Research questions

1.  What value do pre-service teachers and teacher
educators place on the learning which takes
place in IVR SBL as a method of relating the
theory of behaviour management to practice?
For example, do they perceive that IVR simulation
has enhanced their ability to transfer theory to
practice?

2. What specific mechanisms are effective which
can be transferred into the development of the
IVR SBL software from a prototype to a fully
developed pedagogical tool?

Methods

Location of the research

ITT is a core part of the subject offered at the Higher
Education Institution (HEI) where the research team are
located. The Bachelor of Arts (BA Honours) in Primary
Education prepares trainee students to teach children
ages 3-11 years in the UK. Specific to this research, we will
undertake a robust recruitment process with trainees from
the Year 2 cohort of the BA programme and the staff involved
with their training during this academic year (approximately
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100 students, 10 staff). This Year 2 cohort has been identified
due to the existing teaching focus and input on behaviour
and behaviour management at this stage of their training.
This cohort has had no prior experience of SBR as part of
their ITT studies.

Theoretical approach

Realism is a philosophical position located between positivist
and constructivist stances. It seeks to know what is working,
in what circumstances is that the case, and why it is working
(or not) in those circumstances (Pawson, 2006). Therefore, a
realist evaluation methodology has three key foci: the context
of an intervention, the mechanisms used, and the recorded
outcomes. These are often referred to as the context-
mechanism-outcome (CMO) configuration (Pawson & Tilley,
1997). Context refers to the specific conditions and reality
where an intervention is applied and takes place. Within
a Higher Education environment, it is crucial that the pre-
existing social context of the programme is acknowledged
(Graham & McAleer, 2018). Mechanisms refer to the ‘'what
happens and why' of an intervention that leads to a particular
set of outcomes; there is a focus on the future potential the
mechanisms can afford (De Souza, 2013) if they are applied.
Finally, outcomes refer to the consequences, both planned
and unplanned, of the mechanisms applied to the specific
context of the research.

Realist evaluation stages

The proposed realist evaluation has three distinct stages:

1. Theory generation

* Generation of initial theories from existing
academic literature, including the use of IVR SBL
as a pedagogical tool both within ITT and a wider
educational context such as health education
and training.

* Questionnaires for stakeholders’ pre-use of IVR
SBL.

* Use of the IVR SBL tool by the pre-service
teachers and teacher educators.
2. Theory refinement

+ Questionnaires for stakeholders’ post-use of IVR
SBL.

* Focus group interview with a proportion of
stakeholders who have completed both the
questionnaires and attended the VR SBL session.

+ Refinement of the theories based upon the focus
groups and interviews.

3. Theory development
« Development of theories into a definitive set.

* Proposed theories to be shared with stakeholders
in a focus group interview.

Using literature already published on the use of IVR SBL
within ITT and wider educational contexts, and the pre-IVR
SBL questionnaire, we will develop a set of initial theories
which will seek to define the contexts, mechanisms, and
outcomes of using IVR SBL within ITT. The pre-service
teachers and teacher educators will then take part in an
IVR SBL focusing on dealing with challenging behaviour in
a classroom environment. The theories will then be tested
and refined through focus group interviews with both pre-
service teachers and teacher educators as well as the analysis
of the post-IVR SBL questionnaire. The data collected will
then be used to develop the proposed VR SBL theories into
a definitive set. The proposed theories will then be shared
with the focus group for discussion and final development.
This definitive set of theories will be used as the basis for
future large-scale research utilising a fully developed IVR
SBL package with pre-service teacher students across
multiple HEI contexts.

Data analysis

Data from both pre- and post-IVR SBL questionnaires will be
analysed using SPSS software. Pre-IVR SBL questionnaires
will focus on understanding the participants’ pre-existing
knowledge and awareness of both IVR SML and behaviour
management. Post-IVR SBL questionnaires will be used to
gauge both the value placed on the IVR SMB experience
as well as any development of knowledge and awareness
of behaviour management. These questionnaires will be
used to develop a range of starting point questions for
the focus group interviews. The focus group interviews will
be recorded with the consent of the participants and the
data will be transcribed and uploaded into NVivo analysis
software. A thematic analysis of this data will then be
conducted by one of the research teams adhering to the
Braun and Clarke (2006) framework to identify and code
initial emergent themes. This thematic analysis will follow
an inductive process where themes will be directly driven
by the data collected as opposed to being led by theory.
These themes will then be discussed with the whole research
team, and a set of emergent themes will be refined into a
definitive set of theories which will be shared and evaluated
with the focus group.

Ethics and governance

All procedures involving human participants will be
approved by the host University's Ethics Committee. Data
collected from this work will be managed in accordance with
the General Data Protection Regulation (GDPR) (Regulation
2016/679) (Official Journal of the European Union, 2016).
In specific relation to the focus group interviews with
pre-service teachers and teacher educators, the authors
will ensure participant confidentiality and no identifiable
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information will be published in any subsequent work.
Written consent will also be obtained from all participants
prior to the start of the research.

Results

This project will enable our collaborating external partner
to better understand the IVR SBL prototype they have
created to further develop the software to meet the needs
of the intended users. The project will also contribute to
the growing body of knowledge on the use of IVR and SBL
with pre-service teachers within the HEI context. We seek
to inform the development of the ITT curriculum within
England and the training of teachers internationally. We
will, therefore, disseminate our findings to national and
international colleagues.

Discussion

This project builds upon previous simulation projects in
which several members of the research team have been
involved where a series of SBL scenarios and resources were
developed to help bridge the theory-practice divide that
pre-service teachers have identified, to give added realism
and relevance to their university-based experiences.

These simulations were framed within a ‘virtual' school
context which consisted of Year 2 and Year 6 class cohorts.
The ‘simulated’ children all had personal profiles and
backstories including assessment data, Special Educational
Needs and Disabilities (SEND)and pupil premium
information. Simulation scenarios were developed in
collaboration between both teacher educators and a group
of pre-service teachers working as ‘pedagogic consultants’
and were drawn from collective experiences of practice (Luke
et al, 2023). They were designed to reflect lived realities and
include video and audio materials, simulated documentation
(such as emails and school planning and policies), and live
interactive role-play.

Adopting the position that having a detailed, shared
understanding of the same class allows staff and students to
have meaningful and insightful discussions about potential
barriers to and opportunities for learning, teaching and
assessment, this innovative approach is currently being
embedded across the ITT programmes at the HEI The initial
research received enthusiastic support from pre-service
teachers, and participant accounts from that pilot project
(Mulholland et al., 2022) reported increased engagement,
confidence, and feelings of preparedness, indicating that
SBL promotes parity of experience for pre-service teachers
through offering authentic contexts to rehearse essential
skills within a risk-free environment.

Conclusion

This project will further develop an understanding of SBL
by looking specifically at the use of IVR technology as a
pedagogical tool which may enable pre-service teachers
to bridge the gap between theoretical understanding and

professional experience in practice. This research will be
used to create an exploratory theoretical understanding of
how to plan, implement, and evaluate IVR SBL within the
ITT curriculum. We aim to identify potential strengths and
limitations of the use of IVR SBL within the HEI context and
make recommendations for how such an approach can be
embedded within existing ITT provisions.
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