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Abstract

Criminal justice systems worldwide face persistent challenges in reducing reoffending, with prison and probation
staff operating in emotionally demanding, high-pressure environments that shape rehabilitation outcomes. While
extended reality (XR) has begun to be explored as an intervention for people with convictions, little attention has
been given to how XR might support the staff responsible for delivering rehabilitative practices. This position
paper argues that XR offers under-researched opportunities to enhance staff wellbeing, professional judgement,
and relational practice within prison and probation contexts. Drawing on human-computer interaction (HCI)
research and social psychological theory, we outline potential benefits and applications of XR in prison and
probation settings. We further examine institutional constraints, including security risks, intergroup dynamics,
and perceived inequities in technology access, arguing that co-creation is essential to responsible implementation.
Rather than positioning XR as a technological solution, we frame it as a relational tool embedded within existing
power structures and organisational cultures. Advancing this agenda requires interdisciplinary collaboration and
rigorous empirical evaluation to assess both benefits and unintended consequences in correctional environments.
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1. Introduction

The aim of criminal justice systems across the world is to reduce reoffending by people who have been
convicted of a crime, who are referred to in this paper as people with convictions (PWC). A systematic
review of data from 33 countries found 2-year reconviction rates between 18% and 55% [1], demonstrating
the extent of this issue. There are a variety of strategies that have been applied within criminal justice
systems to reduce reoffending, which include educational and vocational training, substance use
treatment, cognitive behavioural therapy, mental health treatment, and restorative justice schemes [2].
These strategies are applied both within prisons and in post-release settings, with the latter provided
by probation services. This can involve cross-agency working with stakeholders from organisations
such as local housing authorities and healthcare providers, as well as third-sector organisations such as
charities who seek to support PWC in establishing a positive and socially responsible life post-release
[2]. This creates a complex system of overlapping and interconnected rehabilitation support that takes
place both inside prisons and in a range of external settings. For the purposes of this paper ‘probation
workers’ is used as an umbrella term to refer to any individual or organisation who provides PWC with
rehabilitation support on release from prison. As such, PWC go through a journey in the rehabilitation
process that begins in a prison setting, which can vary markedly in security restrictions and physical
facilities, and continues into a multitude of different post-release and probation services, which also
vary in scope and characteristics. If an individual does then reoffend and is reconvicted, they may
experience a different pathway through this system, depending on the nature of their reoffending
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and the availability of local services. Despite the efforts of the agencies involved reoffending by PWC
remains a persistent problem, with reoffending reduction strategies restricted by resource limitations, a
lack of tailored approaches, and inconsistent application of behaviour change models [2].

A common theme throughout reoffending reduction strategies is supporting PWC to develop a new
sense of self through learning new skills, including employment and vocational skills. This is consistent
with the ‘redemption script’ that has been reported in work with PWC, in which the individual states
that their former ‘criminal self’ is not reflective of who they believe they truly are or want to be [3].
These strategies are either delivered or facilitated by prison staff and probation workers within the
criminal justice system. Prisons are a unique setting which includes situational and security restrictions
that differ from other instances where training and education are delivered. Similar restrictions can be
present in probation settings that PWC may encounter post-release, depending on the nature of that
probation service.

As such, prison officers are a fundamental part of the system that a PWC encounters when they are
first convicted and begin a prison sentence. More broadly, the introduction of new technologies into
professional roles risks eroding the sense of identity and agency that staff derive from their work [4]. It
has been observed that the prison officer role is a complex and emotionally demanding one that involves
moral decision making and requires judgement, legitimacy, and relational skills [5]. This highlights that
the interactions between prison staff and PWC are an important detriment of reoffending reduction,
where staftf power is often relational rather than coercive, and that training is important in influencing
how power is exercised [5]. In addition, the prison setting has also been associated with high levels
of stressors and strains amongst prison officers, which are greater than those observed within other
emergency and security services [6]. Similarly, issues with burnout have been documented in people
who work in probation services [7].

Emergent research has demonstrated how XR technologies can be used with PWC in prison settings,
such as the Virtual Reality Aggression Prevention Training (VRAPT), which included mapping of risk
situations, skills training and management of emotions and social problem-solving skills [8]. For the
purposes of this paper, extended reality (XR) is used as an umbrella term to refer to virtual reality
(VR), augmented reality (AR) and mixed reality (MR), in keeping with [9]. However, there is a lack
of research on how these technologies can be used by and for prison staff and those who work in
probation services and relevant third-sector organisations. As such, this position paper argues that XR
technologies have the potential to provide unique and valuable opportunities to empower prison staff
and probation workers to better support PWC in reducing their risk of reoffending, as informed by HCI
research and social psychological theories. In doing so, it also considers the constraints and risks that
must be taken into consideration.

2. The Potential for XR Use by Prison Staff and Probation Workers

It has been noted that prison officers operate in a state of continuous alertness, in which they feel
they must always be on guard [10], which can result in job stress and burnout [11]. Research in
other high-pressure contexts has demonstrated how XR can be used to reduce stress reactivity and
to promote emotional regulation [12], a technique that can be further enhanced through the use of
biofeedback [13]. This may be beneficial in promoting resilience amongst staff in prison and probation
systems, by enabling the early identification of threats and allowing preventative and harm mitigation
techniques to be implemented. Within the prison context this could for example involve aiding staff
in identifying when they are beginning to become stressed during a tense interaction with a PWC, so
that they can take action such as removing themselves from the situation before their judgement is
impaired. This connects to the XR4CE workshop’s principle of resilience by design, which calls for
systems that support users in sustaining effective functioning under stress, rather than adding new
cognitive burdens. Due to the live nature of biofeedback and the ability for XR system to be adaptive,
this could also promote calibrated trust, in which the system updates in real-time — enabling staff to
develop well-founded confidence in the system’s capabilities rather than over- or under-relying on



its outputs. The inclusion of eye tracking within XR technologies may also provide insights into how
training is cognitively processed during high stress situations, as has been investigated in relation to
firefighters [14]. This could be applied to continuing professional development (CPD) in prison and
probation settings, to better understand what key visual information prisons staff focus on in their
roles, and how this influences their decision making. Eye tracking can also be used to measure other
important factors such as cognitive overload and fatigue, which, in conjunction with XR, can be used to
further explore how prison staff engage with training and CPD.

As commented, it has been argued that the relationship between PWC and prison staff is an important
factor in shaping the success of training and education strategies that aim to reduce reoffending [5].
This is something which could be supported by perspective taking, in which someone imagines the
viewpoint and experiences of another person. This approach is already used within prisons as part
of various strategies for PWC [15] and which has been explored in relation to prison staft [16]. It has
also been found that XR can be used to promote empathy across a range of settings [17], although
with some distinctions made between emotional empathy (feeling someone else’s emotions as if they
were your own) and cognitive empathy (understanding someone’s perspective intellectually). Within a
prison context, this could for example involve prison officers using XR to experience the challenges
faced by prisoners, such as restricted movement, lack of privacy, and a loss of agency over personal
decision making. The knowledge that prison staff have had this experience could be expected to result
in more positive relations with PWC, in keeping with social psychological research which demonstrates
that shared experience between different groups can create a greater sense of a social bond [18]. XR
could also be implemented in probationary settings outside of prisons, although it acknowledged that
the greater variety of such settings would first require a better understanding of the affordances and
restrictions of those specific settings.

3. Practical Applications

It is important to distinguish between two complementary domains of XR use: training contexts, in
which XR supports skill development outside of active duty, and operational contexts, in which XR
delivers real-time assistance to staff during their working day. Both domains are relevant to prison and
probation settings, and each relates differently to the three XR4CE design principles. This potential has
been demonstrated with professionals who provide support during disasters and emergency situations
[19]. In the case of a prison riot, this could include AR-delivered information on the location of other staff
members, the status of locked and unlocked areas, and specific alerts to staff. A concrete design concept
here would be an AR glasses worn during operational duties that overlays colour-coded zone alerts and
staff GPS positions onto the officer’s view of the physical environment, triggered by sensor data already
present in the prison infrastructure (e.g. door-lock status, radio calls). This would demonstrate situated
explainability, with embodied cues delivered through electronic means but presented in real-time within
the physical environment - making system outputs interpretable within the specific context in which
they are used, rather than abstracted to a separate screen or report. This would improve prison staff’s
situational awareness. A similar approach could be applied within probation settings, where staff or
charity volunteers support PWC who have been released and who are attempting to navigate challenges
such as housing applications; an AR overlay could provide workers with relevant procedural prompts
and agency contact details contextually within their environment, reducing cognitive load at moments

of high demand.

4. Co-creation and Collaboration

XR can also be used for CPD through case-based scenarios [20], an approach which may be useful for
more junior prison staff. This could include scenarios based on the experience of more senior officers,
using co-creation techniques. This refers to a collaborative approach in which designers, researchers
and stakeholders jointly participate in the generation, refinement and implementation of ideas, with



participants being active contributors rather than passive recipients [21]. Within the prison context,
this could for example involve presenting prison staff with XR facilitated scenarios which have been
devised by experienced staff members, asking participants to choose how they would respond in certain
scenarios. Such scenarios could include recreations of real-world incidents that have occurred in the
prison based on data collected by XR devices during those incidents. In practice, a co-creation process
for such a tool might involve structured workshops with serving and retired officers to identify the
most instructive real-world scenarios, iterative prototyping of immersive VR simulations capturing
those scenarios, and participatory evaluation in which officers engage with the scenarios and provide
feedback on realism, emotional salience, and practical transferability. Crucially, this process should
include diverse representation across seniority levels, roles, and demographic backgrounds to mitigate
the risk that scenarios reflect only majority experiences. A further development of this idea could
involve the input from PWC who have since left prison and established positive post-release lives. This
could provide insights without the potential operational risk that could arise from current prisoners
being made aware of the details of prison systems. Similarly, this approach could be used for CPD when
there is a requirement for staff to develop new skills in relation to organisational policies and practices.

5. Considerations and Challenges

An immediate concern regarding introducing XR technologies to a prison setting is the security risks
this may pose, an issue which has been discussed in relation to other new technologies [22, 23]. One
way to structure these concerns is via the TIPSS framework, addressing Trust, Identity, Privacy, Security,
and Safety, which has been applied to the governance of emerging technologies in related contexts [24].
Co-creation approaches can be useful to leverage insights from prison staff on how to mitigate these
risks. Beyond security concerns, prior work has identified dark patterns specific to XR environments
that could, if unaddressed, undermine user autonomy and trust in deployed systems [25]. As part of
this process, work can also be undertaken to understand the barriers to adoption that prison staff may
feel would prevent successful implementation of XR technologies. Nevertheless, there are additional
concerns that need to be addressed. These include biometric data governance if, for instance, eye
tracking techniques were used as part of the XR technology. It is also possible that the XR technologies
could be used to monitor prison staff’s performance in a way that goes beyond what those staff
members are aware of and have agreed to. Research on AR-driven manipulation in consumer contexts
demonstrates how the same attentional and perceptual affordances that make XR valuable for training
can be exploited to influence behaviour in ways users may not detect [26]. Bystander privacy, including
that of prisoners who may be captured by staff-worn XR devices, raises distinct consent challenges
that have begun to be examined in everyday AR contexts [27]. In more practical terms, there would
be logistical issues such as charging and maintaining XR devices, as well as keeping these sanitised if
being used by multiple people. There are also significant technical infrastructure constraints that are
specific to this environment. Prisons typically restrict or prohibit internet connectivity for security
reasons, which means that cloud-dependent XR applications would be unsuitable without local server
infrastructure. This would require investment in on-premises systems and raise further questions
about maintenance, data storage, and jurisdiction over collected data. The physical conditions of prison
environments — including concrete construction affecting wireless signal, limited charging facilities,
and the requirement for robust hardware that can withstand institutional conditions — add further
constraints that must inform any design process. In probation settings the picture varies considerably,
from purpose-built offices to community venues with minimal infrastructure, meaning that any XR
deployment would need to be flexible and low-dependency. These are not insurmountable problems,
but they underscore the importance of grounding design decisions in the specific operational realities
of each setting rather than adopting off-the-shelf solutions developed for other contexts.

A further consideration is how PWC may perceive prison and probation staff having access to XR
equipment, which could itself become a source of tension. The provision of XR could cause inter-
group conflict through creating a sense of inequality, which can occur when one group perceives



another group to unfairly have access to something that is high value [28]. In keeping with equity
theory, people evaluate fairness based on the balance between their effort and rewards, compared
to others [29]. As such, staff may in turn perceive themselves to be carrying the risk over the use
of XR by PWC, and it be unfair for PWC to be rewarded through access to these technologies. This
reflects foundational social psychological research that demonstrates that individuals resent when one
group is given something they are denied [30]. This could be particularly the case with the use of
XR technologies because, in contrast to other types of training resources, they are often viewed as
being more fun [8]. As such, PWC who know that prison staff are using XR technologies for training,
whilst not having the opportunity to use such technologies themselves, may feel resentment. This
would undermine the sense of shared experience that can be achieved through strategies such as using
XR to give prison staff insights into life as a prisoner. It is interesting to note, however, that access
to traditional media technologies such as television has been reported as being an important factor
maintaining peace and stability in prison environments [31]. This could suggest that prison staff would
be open to PWC accessing XR technologies if this reduces the amount of conflict they must manage
between prisoners. There are also questions about whether participation in XR-based training or
support can be genuinely voluntary within an institution characterised by power differentials, and
whether the affective intensity of immersive technologies, such as perspective-taking experiences,
requires additional duty-of-care considerations for both staff and PWC. Evidence from other vulnerable
populations suggests that the immersive nature of XR creates safeguarding obligations that go beyond
those required for conventional media [32]. These ethical questions should be addressed through clear
institutional policies, transparent communication with all stakeholders including PWC, and independent
ethics oversight of any implementation or research programme.

6. Conclusions

When informed by HCI principles, social psychological theory, and co-creative design processes, XR
offers a distinctive opportunity to support prison and probation staff in emotionally demanding, morally
complex, and high-stakes environments. By enhancing emotional regulation, situational awareness, and
perspective taking, while remaining attentive to issues of power, equity, and institutional legitimacy, XR
may contribute not only to staff wellbeing but also indirectly to reoffending reduction outcomes. The
applications outlined here span both training and operational domains, and can be understood through
the three XR4CE design principles: resilience by design, through XR-supported stress and emotional
regulation that helps staff sustain effective functioning; calibrated trust, through adaptive biofeedback
systems that staff can appropriately rely on without over-dependence; and situated explainability,
through AR overlays that deliver contextually relevant information within the physical environment
in real time. These principles provide a useful framework for moving from a broad exploration of
possibilities to a more focused design trajectory, and we call for empirical work that tests these
applications against this framework in the correctional context. We argue that advancing this agenda
requires interdisciplinary collaboration between XR researchers, criminal justice practitioners, and
social scientists, alongside rigorous empirical evaluation of both benefits and unintended consequences.
In doing so, XR research can move beyond prisoner-focused interventions to consider the broader
relational ecosystem that shapes desistance and rehabilitation.
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