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Introduction

Staple research methods in criminology, such
as interviews, surveys, and official registration
data, tend to inquire about past events and/or
rely on introspection and self-disclosure.
Hence such methods tend to measure crimi-
nal behavior indirectly and are proxies of
actual behavior at best. Observational meth-
ods remedy these limitations to some extent,
but when it comes to the study of criminal
conduct, such methods pose additional chal-
lenges for ethical and practical reasons.
Evidently, few Institutional Review Boards
(IRBs) would approve research projects that
intend to observe crime as it takes place, and
by the same token few criminals are likely to
welcome researchers to watch them on the
job. Furthermore, observational studies are
limited in the extent to which they allow for
experimental variation. Experiments such as
those undertaken in university labs, in con-
trast, are restricted in terms of the type and
severity of the behavior studied, and the ster-
ile and often contrived nature of many lab
experiments restricts their ecological validity.
The methodological toolbox of the criminol-
ogist, in short, still lacks a multitool properly
equipped to fill these gaps and to examine
behavior as it takes place.

A relatively novel technology, virtual reality
(VR), that has seen dramatic development in
recent years, actually allows researchers to
approximate the criminal event and study
criminal behavior in real time. The merit of
VR technology for criminological research,
and for social science research more broadly,
resides in the technology’s capacity to create
“systematic human testing, training, teaching,
and treatment environments that allow for the
precise control of complex, multi-sensory,
dynamic 3D stimulus presentations” (Rizzo
and Koenig 2017, p. 4). Within such interac-
tive virtual environments, user activity can be
tracked, recorded, and analyzed in great detail
and as it occurs. Furthermore, VR can be used
in combination with other technologies, such
as eye-tracking, physiological measurements,
including heart rate and galvanic skin
response, and other methods of data collec-
tion, e.g. by having users in the virtual envi-
ronment think out loud while they perform
an action (see Meenaghan et al. 2018), to pro-
vide more encompassing views of offender
behavior and its key drivers.

Although still in its infancy as a research
method in criminology, there is an estab-
lished research tradition using VR in (men-
tal) healthcare and other social sciences, and
the technology has also been used to study a
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variety of phenomena relevant to criminolo-
gists, such as stereotyping and racial bias
(Dotsch and Wigboldus 2008), disorderly
conduct (Toet and van Schaik 2012), obedi-
ence and authoritarianism (Slater et al. 2006),
aggression (Slater et al. 2013; van Gelder
et al. 2019), moral judgment (Navarrete
et al. 2012), victimization risk (Park et al.
2012), and recently also delinquency (Van
Gelder et al. 2013) and crime (Nee et al. 2019).

In this entry, we give an overview of VR
technology and its potential as a research
method for application in criminological
research. Below, we will first provide a brief
explanation of the term “virtual reality” and
its core features along with some of the pos-
sibilities it offers for social science research,
and for crime research in particular.
Subsequently, we will review published work
that has employed VR as a research method
to study criminal decision-making, fear of
victimization, and the bystander effect. We
will conclude with a short discussion of
practical and ethical considerations involved
in the use of VR in crime research, gaps in
the current knowledge base, and identifying
relevant areas for future research.

Virtual Reality: What Is 112

The term “virtual reality” was coined in the
late 1980s and refers to an artificial, often
computer-generated, three-dimensional envi-
ronment that replaces the physical environ-
ment (Fox et al. 2009).! Virtual environments
can be experienced via different types of
digital media, such as desktop computers,
laptops, tablets, and smartphones. As Rizzo

1 A relevant distinction is that between animated, or
rendered, VR and 360° video, which is a branch of VR
that uses multiple cameras to record the full 360° x 180°
field of view to create an immersive experience.
Although experienced through a head-mounted dis-
play, there is discussion as to whether it should be seen
as VR as it allows for limited interaction only (see Slater
and Sanchez-Vives 2016).
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and Koenig (2017, p. 2) observe: “An engaged
VR user experience can be accomplished
using combinations of a wide variety of
interaction devices, sensory display systems,
and content presented in the virtual environ-
ment.” So-called immersive VR, which is the
focus of this entry, is generally experienced
via a head-mounted display (HMD) rather
than a flat screen, that shuts the user off from
real-world visual input. The HMD in combi-
nation with a rendering computer allows for
tracking the exact position of the user and
feeding it back to her in a naturalistic way.
Additional body trackers can ensure the cor-
respondence between user movements in the
real world and the simulated world.

The term “immersion” denotes the objec-
tive amount and quality of the perceptual
input provided to participants through hard-
ware (Bombari et al. 2015; Slater 2003). As
Slater (2003, p. 1) argues: “The more that a
system delivers displays (in all sensory
modalities) and tracking that preserves
fidelity in relation to their equivalent real-
world sensory modalities, the more that it is
immersive” Whereas most commonly,
immersion is restricted to the visual and
auditory input via the HMD, additional lay-
ers can be added, for example through haptic
gloves, kinetic suits, and incorporated scents.

The psychological corollary of immersion
is known as “presence,” which refers to the
subjective sense of being in the virtual envi-
ronment rather than the physical environ-
ment where one’s body is located (Slater 2004;
Slater et al. 2006). Since the human mind
cannot be present in different places at the
same time, feeling present in the virtual
world implies psychological absence in the
real world (Bailenson 2018).

Virtual Reality in Criminological
Research

Different studies have summarized the
advantages that VR offers for social (neuro)
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science (see Pan and Hamilton 2018;
Parsons 2015), which bears relevance for
criminological research as well. One of the
most important advantages is that the tech-
nology provides the opportunity to create
ecologically valid situations to study real-time
behavioral responses of (a group of) indi-
viduals. As mentioned in the introduction to
this entry, in social science research, behav-
ioral responses are frequently measured with
self-report questionnaires or experimental
set-ups (with actors) are created to evoke
and observe subjects’ reactions. However,
self-report measures of behavior are subject
to error and bias, because people do not
always (correctly) report on things they have
done or intend to do (e.g. Baumeister
et al. 2007). Furthermore, as described, there
are practical and ethical limitations in the
extent to which experimental scenarios can
mirror real-life situations (e.g. recruiting
actors and creating the right environmental
circumstances can be challenging). With
VR, all kinds of situations can be created that
are difficult to realize, expensive, or simply
impossible to create in real life (Cornet and
Van Gelder 2020; Van Gelder et al. 2014).
There is convincing evidence that it may take
only a few minutes before users react to the
virtual world as if it were real (Pan and
Hamilton 2018, p. 2; Slater 2009; Slater and
Sanchez-Vives 2016).

Besides its ability to create situations with
mundane realism, and hence establish high
levels of ecological validity, VR enables the
manipulation of specific aspects of the virtual
environment, thereby providing high levels of
experimental control (Pan and Hamilton 2018,
p. 2). Take, for example, a situation in which a
researcher is interested in how the gender and
ethnic background of a victim affects people’s
intervention behavior during a violent
incident. This requires either high levels of
participants’ imagination or multiple actors of
different gender/ethnic backgrounds (Pan
and Hamilton 2018). In VR, gender and skin
color of virtual representations of people (i.e.
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avatars) can be changed in a relatively straight-
forward manner, keeping all other factors
constant. Hence, it is possible to create infinite
combinations of variables and test them
against each other (Pan and Hamilton 2018,
p. 2). Furthermore, once created, a VR sce-
nario can be shared and used repeatedly to
allow testing of a large number of participants
across different research laboratories or even
different countries. This allows for direct
replication and thus can contribute to the
reproducibility  of  studies (Pan and
Hamilton 2018, p. 3).

In spite of its potential, criminological
research using VR is at a very early stage. Yet,
as mentioned in the introduction, the tech-
nology has been extensively used in other
social science domains and for mental
health, to study phenomena that have rele-
vance for crime researchers, such as aggres-
sion and moral judgment. Below, we identify
and discuss three areas with relevance for
criminologists: criminal decision-making,
bystander intervention, and fear of crime
and victimization.

Unhiding the Hidden: Using VR
to Study Criminal Decision-making

As explained at the outset of this entry, VR
offers the possibility to mimic the real world
and to subsequently observe behavior in real
time. Given that criminal conduct almost
per definition takes place out of sight, the
ability of VR to simulate the real world offers
novel possibilities to study criminal
decision-making.

Traditionally, the study of criminal choice
has been carried out using vignette or sce-
nario research. The scenario method is a ver-
satile, effective, low-cost, and efficient
method of data collection about how people
would act in situations that are outside of the
purview of other methods, for example
because of their sensitive nature, prohibitive
cost, or infrequent occurrence (Collett and
Childs 2011). Yet vignettes rely on the ability
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of research participants to imagine them-
selves in a described situation, whereas VR
can actually immerse them in it. In a recent
study, Van Gelder et al. (2019) proposed and
tested a “virtual reality scenario method”
The authors developed a 360-degree video
version of a “bar fight” scenario (Mazerolle
et al. 2003; Schoepfer and Piquero 2006) and
tested it against the commonly used written
version of that same scenario. They found
that participants in the VR condition experi-
enced higher levels of presence and higher
intentions to aggress, and rated the scenario
as more realistic. Furthermore, both pres-
ence and anger were found to mediate the
relation between condition and intentions to
aggress.

In the ongoing Virtual Burglary Project
(VBP), researchers from the University of
Portsmouth in England, and the Vrije
Universiteit Amsterdam and the University
of Twente in the Netherlands use virtual
environments to study the decision making
of burglars. In the VBP, incarcerated bur-
glars, and sometimes other groups, are
invited to scope a residential neighborhood
for opportunities, select a target to burglarize
and/or to commit a burglary in VR, and to
go about it as they would do in the real world
(Neeetal. 2015,2019; Van Gelder et al. 2017).
The VR system tracks all their behavior in
real time, such as where they look, how they
walk around, which target they select, where
they enter it, and how they go about doing
the burglary once inside. These studies have
shown that burglary behavior in the real
world corresponds to a large degree with
burglary behavior in the simulated environ-
ment. Furthermore, research in the VBP has
shown clear differences in the decision-mak-
ing of burglars compared with other groups
in ways commensurate with expertise in
other behavioral domains (Nee et al. 2019).

Another type of approach is provided in a
study by Van Gelder et al. (2013). Rather
than using VR to focus on the decision pro-
cess, this study employs VR to influence sub-
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sequent decision-making. The authors used
immersive VR to have participants meet
their future self. The authors hypothesized
that strengthening the vividness of the future
self could reduce delinquency. In this study,
the authors developed a VR environment in
which participants faced a realistic digital
version of either their future, age-progressed
self or their contemporary self (control con-
dition) in a virtual mirror. Participants who
interacted with a realistic digital version of
their future, age-progressed self in a virtual
environment were significantly less likely
than control participants to cheat on a subse-
quent task. The results of this study show
that interacting with a future version of one-
self could lead to a significant reduction in
delinquent behavior.

Studying the Bystander-Effect
in (Sexuall Violent Emergencies

The bystander effect refers to the well-known
idea that people’s feelings of responsibility to
intervene in emergencies diffuses with the
presence of other bystanders (e.g. Darley and
Latané 1968; Fischer et al. 2011). Ideally, how
people behave during critical situations is
observed in real time, but this might be chal-
lenging, especially when the behavioral
response to a violent emergence is the central
research focus. In their article, Rovira et al.
(2009, p. 1) review the potential of VR for
studying the bystander effect in response to a
violent incident and argue that VR provides
an ecologically valid setting in which to
study this issue while at the same time
removing the problem of physical danger
and overcoming the many ethical issues
involved in the study of violence.

An interesting study in this regard was
conducted by Slater et al. (2013), who used
immersive VR to investigate whether sup-
porters of Arsenal Football Club would
intervene during a physical attack between
two virtual humans in a bar. The central
question of this study concerned the extent
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to which the participant, who was an unre-
lated bystander in the VR scenario, would
try to intervene and whether the relationship
with the victim would affect the helping
behavior of the participant. It appears that
participants in the in-group condition, in
which the victim was also an Arsenal fan,
made more attempts at physical and verbal
intervention compared with participants in
the out-group condition, in which the victim
was not an Arsenal fan.

Another study was conducted by Jouriles
et al. (2016), who investigated bystander
behavior in response to sexual violent
advances. The authors designed a VR proce-
dure that involved virtual scenarios of vari-
ous situations that could conceivably escalate
to a female being sexually victimized, allow-
ing participants to try to prevent it (Jouriles
et al. 2016, p. 2). Interestingly, the observed
bystander behavior during the virtual sce-
narios correlated with self-reported respon-
sibility and intention to intervene as assessed
before entering the VR scenarios. The study
provides support for the procedure’s validity
to investigate the bystander effect in VR.

Despite these promising findings, it should
be noted that these results do not necessarily
prove that what participants do in real life
matches what research finds in VR. However,
these experiments cannot be carried out in
reality, hence the results of these studies
could be used in the process of constructing
new theories (Slater et al. 2013, p. 11).

Perceptions of Personal Safety

Fear of crime is a significant factor in how
people approach their environments. Park
et al. (2012) conducted a study in which a
semi-immersive virtual environment (pro-
jected on to a large screen) was used to
examine context-specific assessments of vic-
timization risk. Participants’ decision-mak-
ing in this study was assessed across a series
of choices while walking through a virtual
city. Participants were free to navigate the
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environment, with the only condition that
every time they came across a decision point,
they selected one of two available options
(e.g. taking a wide or a narrow alley). In line
with previous research, Park and colleagues
found that female participants displayed
greater sensitivity toward the risk of victimi-
zation compared with male participants, and
there appeared to be no differences for par-
ticipants of different ages.

Toet and Van Schaik (2012) compared the
effects of signs of public disorder, such as lit-
ter, cameras, vandalism, and car burglary, on
fear of crime, and explored the ecological
validity of their virtual environment by
examining whether responses to it resem-
bled those in its real-world counterpart.
Participants in this study walked through
either the virtual or the real neighborhood,
which was either in an orderly state or
showed signs of disorder. Following their
tour, they appraised the perceived safety and
livability of the area. Both in the real and the
simulated neighborhood, signs of physical
disorder evoked associations with social dis-
order. Disorder did not inspire concern for
personal safety in either environment but
was associated with negative emotions more
frequently in the virtual environment than in
its real-world counterpart.

Cozens et al. (2003) conducted an interest-
ing study investigating fear of crime with the
help of 360-degree VR walkthrough scenarios
of train stations located in Wales. In total, 47
participants were asked to virtually travel
through a train station and to afterward state
whether they feared for their personal safety.
The most significant and commonly cited
personal safety fears were in relation to rail-
way station environments at night, and the
most frequently cited suggested improvement
for all the respondents was “better lighting”
(Cozen et al. 2003, p. 130). The authors argue
that utilizing more dynamic and interactive
environmental stimuli represented by
VR-walkthroughs can be analyzed in con-
junction with existing objective indicators for
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crime (recorded crime rates) and therefore
arguably represent a more holistic approach
to understanding the problems of personal
safety and fear of crime in and around real-life
environments (Cozens et al. 2003, p. 130).

The Future of Criminological Research

In the final section of this entry, we will
briefly discuss practical and ethical consid-
erations involved in the use of VR in crime
research, gaps in the current knowledge
base, and relevant areas for future crimino-
logical research using this technology.

Despite the possibilities it offers for crime
research, VR is not yet extensively used as a
research method by criminologists. Different
reasons may account for this. One reason
relates to the practical issues associated with
VR hardware, including costs, discomfort
when wearing the headset for extended peri-
ods of time, and vulnerability to damage if
used intensively and on-site. Other chal-
lenges are headaches, cybersickness, and
eyestrain. Furthermore, generating adequate
levels of “presence” can be challenging. For
these and other reasons, such as crime
researchers’ lack of familiarity with the tech-
nology, the development of VR content often
requires specialized knowledge, and as a
result can involve substantial time and cost
(see Cornet and Van Gelder 2020).

There are also gaps in the current knowl-
edge base regarding the added value and
effectiveness of VR technology. According to
Pan and Hamilton (2018), “just as we do not
always know if laboratory studies apply in
the real world, similarly we must be cautious
about claiming that VR studies, where par-
ticipants still know they are in an ‘experi-
mental psychology context, will generalize
to real-world interactions without that con-
text” (p. 3). Indeed, although several studies
have demonstrated correspondence between
behavior in the virtual world (e.g. Nee
et al. 2015, 2019; Slater et al. 2006) and that
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in the real world, more research is necessary
to examine to what extent these findings
hold over different situations and to establish
boundary conditions.

Other relevant considerations with respect
to the use of VR are related to the possible
psychological and emotional side effects of
specific VR experiences. There is evidence,
for example, that very young children might
develop false memories based on VR experi-
ences (Segovia and Bailenson 2009). VR
content may be used in a way different from
that intended by a researcher (e.g. virtual
risk situations for child abusers may be mis-
used as child pornography). Fromberger
etal. (2018, pp. 6-7) describe these and other
ethical issues in their “ethical guidelines for
research and clinical application of VR in
forensic psychiatry.”

In terms of ethics, it is important to note
that the ability with VR to collect enormous
amounts of data in a precise way also carries
risks. For example, producers of VR headsets
(e.g. HTC, Facebook), may collect data for
commercial purposes and possibly share it
with third parties, and users could be identi-
tied on the basis of their digital “fingerprint”
(Madary and Metzinger 2016). This can gen-
erate conflicts with data privacy. Fromberger
et al. (2018) observe that with the commer-
cialization of VR equipment, companies
mostly provide software that requires inter-
net access in order to function and thus it is
unknown what user data are accessed and
collected online.

In its current form, VR can enrich the tool-
box of criminological research methods,
rather than substituting for existing measure-
ment methods. Criminologists could use VR
as a research method to further explore real-
time criminal behavior as it occurs, observe
people’s response to scenarios that cannot be
created in real life, and improve the ecological
validity of traditional research methods (e.g.
vignette research in VR). Hardware costs
are likely to further reduce, VR hardware
will become more user-friendly, and the
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possibilities for application are rapidly
expanding. We have all reason to assume that
the use of VR in crime research will only
increase in the coming years, possibly estab-
lishing itself next to the other staple methods
of data collection in criminology.
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