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Law enforcement professionals require up to date training for interacting with

individuals on the autism spectrum in a manner that facilitates positive citizen

response. Although these officers interact with the public regularly, they may only

have sporadic interactions with citizens who are not neurotypical. The timing of

these interactions is not easy to predict; therefore, it is important to provide regular

opportunities to practice contacts with special needs communities. However, in

much the same way that it can be difficult to provide regular sessions with other

protected groups of people, it is not practical to pull individuals on the autism

spectrum to participate in law enforcement training. Role play with neurotypical

individuals and classroom training presenting facts about autism do little to prepare

these officers for their real-world encounters. Virtual interactions with people on

the autism spectrum allow officers to practice techniques without compromising

the health and safety of the communities they serve. This paper presents results of a

study comparing police training through experiences in virtual reality (VR) with

video training regardingpolice interactionswith individuals on the autism spectrum.

Police officers in amunicipal police department who participated in the studywere

divided into three groups for continuing training purposes. One group received

video training, one group received practice in VR, and one group received training

through both video and VR. The differences in training method did not result in

significant differences in training effectiveness. However, subjective data did

support the efficacy of practice in a virtual setting. This project addressed three

important challenges with training in VR. First, the team needed to define the

specifics of behavior and language that the simulated individuals would exhibit.

Second, the VR had to be tailored to be relevant to the officers participating. Third

and finally, the schedule for training delivery had to minimize the time that officers

were away from their assigned duties. Officer feedback on their training

experiences indicated the approach to these challenges was well-received. The

primary research question is whether training in VR is any more effective that

watching a training video.
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1 Introduction

Virtual reality is used for training communication skills

in diverse settings including healthcare (Carnell et al., 2022),

situational awareness (Norouzi et al., 2021), teaching (Dieker

et al., 2019), safety (Bhandari, 2019), and military activities

(Seibert, 2012). In the late 1990s, police departments started

making use of simulators to allow officers to train in

scenarios involving use of force, including shooting

scenarios (O’Neill, 1995; Ellis, 1999). In some cases, the

scenarios used in these simulators were adapted from role

play scenarios. Evaluations with the simulators indicated

that more intense stressful encounters triggered a greater

stress response in the officers using the simulator (Murphy,

2011).

Atkins and Norris (2012) found cognitive abilities and

judgement decreased as stress levels increased. Working

with the Royal Canadian Mounted Police, Armstrong et al.

(2014) found stressful scenarios in simulators had biometric

effects similar to those found in actual police encounters.

Encounters in the simulators often focus on various types of

criminal encounters which may involve decisions on

appropriate use of force. As these encounters become

more involved, the virtual reality they present may include

a more diverse population who better represent the

community.

Law enforcement encounters a changing set of community

demographics. Keyes et al. (2012) report an increase in autism

diagnosis for those born between 1992 and 2003. A change in the

diagnostic criteria may explain some of the expansion of this

population (King and Bearman, 2009), but it also amplifies the

need for police departments to recognize people who may

respond in nontypical ways while still being law abiding.

Individuals may shutdown or turn away in response to direct

questioning or commands to make eye contact. Failure to comply

with requests may be due to physiological sensations rather than

hostility.

Although police organizations discuss de-escalation and

reducing the use of force, there is little consensus regarding

the training appropriate to bring about these ends (PERF,

2012; IACP, 2020). Police officers receive limited training in

de-escalation techniques or alternatives to use of force. Florida

does not require ongoing training in de-escalation or mental

health training for police officers (Apex Officer, 2021).

However, individual agencies are able to develop their own

standards and training requirements. In Mt. Dora, all the

officers had received an initial one-hour course covering

interactions with individuals on the autism spectrum. In

addition, some of the officers had attended a forty-hour

course in Crisis Intervention Training (CIT). Compton

et al. (2011) found that officers training in CIT were less

likely to escalate the use of force in an encounter with

schizophrenics and perceived less effectiveness from the use

of force.

The primary goal of the study was to investigate the feasibility

of delivering de-escalation training to law enforcement using VR

and determine if it was any more effective than delivering a high

quality video on the same topic.

2 Methods

This study was conducted working with the Mt. Dora Police

Department in Mt. Dora Florida. The department was looking

for a means to provide follow up training in non-escalation/de-

escalation practices especially suited for interactions with

individuals on the autism spectrum. The chief believed the

officers had a good grasp of de-escalation practices when

engaging with neurotypical individuals but needed additional

opportunities to consider how to approach those who may

present atypically.

2.1 Overall design

In designing this study, two different approaches to

training were created for the Mt. Dora Police Department.

One option is a high-quality video, and the alternative is a

virtual reality experience. This study compares de-escalation

training addressing individuals on the Autism spectrum using

these two approaches. Active-duty officers who participated

were divided into three treatment conditions. The first group

participated in the virtual reality training session. The second

group watched the video and engaged in the virtual reality

session. The third group only watched the video. Table 1

below shows demographic statistics for the participants. It

should be noted that condition 3, video only, has participants

who were somewhat younger and have less policing

experience. This arose despite a random assignment to the

three conditions.

Each participant attended two sessions. Activities during the

first session included familiarization with the virtual reality

environment, a set of surveys, and the training exercise. The

Independent Television Commission (ITC) Sense of Presence

Inventory (SOPI) was completed by the officers after the training

exercise. This survey instrument has been used for various types

of simulation, video, and for reading material to look at how

immersive and engaged people are with the material they are

experiencing (Lessiter et al., 2001). The second session included a

culminating virtual reality session and follow up surveys. Pre and

post surveys compared responses concerning de-escalation

approaches. The NASA TLX (Task Load Index) survey (Hart

and Staveland, 1988) was used to examine workload during the

virtual reality sessions.
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2.2 First session

The first session had two goals main goals, familiarization

with the technology in use and the training activity. The

sessions were conducted over Zoom and many of the

participants had not used the application before. They were

also unfamiliar with controls for muting the microphone and

silencing speakers when needed. Within the Zoom session the

officers were placed in breakout rooms for the VR experience.

To familiarize the participants with the VR, the officers used

the Stacy scenario described below.

At the start of their first session, participants took a survey

regarding their opinions on some points in de-escalation.

Then everybody, regardless of the group they were in, had

the opportunity to experience the virtual reality environment.

The next section describes the details of the environment. The

introductory session is referred to as the Stacey scenario. The

Stacey scenario involves interacting with a woman who is

standing in a public arena complaining about students not

being required to wear masks in school. It is called in as an

instance of possibly disturbing the peace and the officers are

expected to deescalate the situation while maintaining their

own safety and that of others in the area. Due to resource

constraints, the officers were paired for the scenario. This

scenario provided an opportunity for officers to familiarize

themselves with the simulator and the technology they were

using. Figure 1 provides a view of the character in the Stacey

scenario. Table 2 provides levels of behavior exhibited by Stacy

in response to officer interactions. Stacy starts at level 3,

agitated.

Following the Stacey scenario each individual officer

completed a NASA TLX survey to measure the workload

experienced during the simulation. The officers then

provided their individual demographic information.

Following those two surveys, the officers participated in

their training activity. Paired officers received the same

training activity. The officers were placed in training

activities based on their order of arrival at the session.

Again, the individuals who were working with the virtual

reality environment participated in pairs because of the

TABLE 1 Demographic statistics for the participants from the Mount Dora Police Department.

Virtual reality Virtual
reality & video

Video

n = 9 n = 10 n = 8

Mt. Dora Experience† 10 5 2

Law enforcement Experience† 19 8 4

Age† 42 36 32

Computer Experience

Basic 22 40 50

Intermediate 56 60 50

Expert 22 0 0

TV Viewing

0–8 h 22% 60% 75%

9–16 h 44% 10% 25%

17–24 h 0% 10% 0%

25–32 h 22% 0% 0%

33–40 h 0% 10% 0%

40 h or more 11% 10% 0%

Education

High School Diploma 22% 20% 50%

A-level/Associate Degree 0% 50% 38%

Apprenticeship/Certification 0% 10% 0%

Bachelor Degree 67% 20% 12%

Graduate Degree 11% 0% 0%

Gender

Female 22% 20% 25%

Male 67% 80% 75%

Prefer not to say 11% 0% t0%

†In years.
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limited resources with the simulator. For the video only,

participation was in pairs to maintain consistency.

At the conclusion of their training, each officer completed

ITC-SOPI regarding their experience in the training activity.

This survey instrument has four factors that measure

engagement, spatial presence, naturalness, and negative

effects. The participants respond to survey questions

regarding their experience with the training activity. These

responses are then grouped to create a score for each factor

(Lessiter et al., 2001).

2.3 Training content

The goal of the training is to support officers in

interactions with individuals who have autism. In that

effort the video gave explicit instructions to avoid close

physical proximity, direct eye contact, physical contact, and

overly stimulating environments. The avatar in the virtual

setting will escalate if the officers attempt to make direct eye

contact or reduce the physical distance. The avatar

deescalates, moves lower on the levels of behavior, when

the officer does the following:

• Encourages them to explain what has happened

• Maintains physical distancing

• Provides assistance with problem solving

• Offers binary choices rather than a list of options

• Encourages them to do an action rather than stop doing an

action

These are behaviors that are regarded as useful in working

with individuals on the autism spectrum and may not be

appropriate in all law enforcement encounters.

2.4 Virtual reality experience

TeachLivE is a virtual learning environment originally

designed for providing professional training to secondary

school teachers (Dieker et al., 2019). Realtime interaction

with virtual avatars is provided through software enabling

digital puppeteering by trained human actors called

interactors. In the original environment the avatars were in

FIGURE 1
Stacy in the familiarization scenario at level 5, furious.

TABLE 2 Levels of behavior for Stacy.

1 Problem Solving

Behavior: Smiling and talking about how she can engage others

Communication: Problem solving about who can help keep the individuals near
her child wearing masks

Attention: Respectfully, responds to requests and asks coherent questions

2 Calm

Behavior: Asking for assistance or ideas. Stands in neutral position

Communication: Talks about ways to keep child safe. Talks about her current
situation.

Attention: Notices she has attracted attention. Responds to requests.

3 Aggravated

Behavior: Closed posture, crossed arms, pacing or foot tapping

Communication: moderate tone of frustration, repeated complaints about
unmasked people near her child

Attention: Notices others and officers. Asks for help to make sure the class wears
masks

4 Angry

Behavior: Stomping feet, tearing at hair, hands on hips

Communication: loud and angry, making verbal threats to call others or raise a
riot

Attention: Notices who is listening, responds to officer actions or words

5 Furious

Behavior: Makes threatening or obscene gesture

Communication: Verbally abusive, foul language, sputtering

Attention: Not attending to surroundings, too angry to care about others
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a classroom environment. For this study the virtual reality

experience was tailored for Mount Dora by placing the avatars

in a public setting in Mount Dora where officers might be

expected to respond to a call for assistance. This setting was

well known to the officers participating and they recognized it

when entering the virtual reality. While the original virtual

learning environment was delivered via projection to a life-

sized screen, for the purposes of this study the virtual

environment was delivered over Zoom on the screen the

officers had available. Both the virtual reality setting and

the method of delivery encouraged participant engagement

and a sense of relevance to their work.

2.5 Video training experience

A ten-minute training video was created for this study.

The video is set in Mount Dora and includes some members of

the Mount Dora Police Department in the footage. Officers

who viewed the video could recognize the settings. Several

participants expressed the thought that the training must be

applicable to their work because it was filmed in their town.

The video explicitly states the training content described in

Section 2.3. Scenes contain actors familiar with behaviors

characteristic of autism who go through problems often

encountered in public. These problems include ways the

police can help resolve the issues without using force to

coerce the individual.

2.6 Second session

There was a two-week gap between the first session and the

second session. At the second session, the officers in pairs did

the Martin scenario in the virtual reality environment. The

Martin scenario involves a similar report of an individual

behaving oddly and upsetting others in the same physical

setting as the Stacey scenario. Although they are not made

aware of it at the call, the officers are being asked to respond to

an individual on the autism spectrum. They need to find out

why this person is acting in an unusual manner, not

necessarily protesting anything, but help the person to

resolve their quandary. In the scenario design, Martin has

become separated from his sister and, if he can be calmed

down, he actually can remember where his sister has parked

the car that they’re going home in and he has his sister’s phone

number, but he needs to be calm enough to be able to access

and make use of that information. Escalating and de-

escalating behaviors for Martin were designed through

discussions with autism experts in the UCF Center for

Autism and Related Disabilities (CARD). Figure 2 provides

a view of the character in the Martin scenario. Table 3

provides levels of behavior for Martin. Martin starts at level

3, agitated.

After the scenario, the officers again completed the NASA

TLX survey and then they repeated the de-escalation survey.

The responses regarding de-escalation were designed for

pairwise comparison with the answers given prior to the

training. These questions are provided in Table 4. Finally,

participants responded to open-ended questions regarding

their feelings and responses on the training.

3 Results

A total of 33 officers participated in the training activity. Of

these there were five who attended the first session but not the

second and one who attended the second session and obtained

the training but did not complete the first session. These six

officers are included in the NASA TLX workload summaries and

the ITC-SOPI results, but they are not included in the pairwise

comparison of de-escalation practices.

Figure 3 summaries the workload dimensions for the

initial scenario. The seven dimensions of workload are

shown on the x-axis and the y-axis has a score ranging

from 0 to 21 based on officer survey response. The officers

were using this scenario to familiarize themselves with the

simulator prior to the training. In general, the scores are on

the lower half for each dimension. It would appear some of the

workload decreases after the training. This may be the result of

familiarity with the simulation, but it may also be an artefact

of using the same scenario for the final run as was used for the

training sessions. The post training workload results are

shown in Figure 4.

Figure 5 shows the results of the ITC-SOPI for the three

different training approaches. The instrument has four factors:

spatial presence, engagement, ecological validity (naturalness)

and negative effects. The scores tend to hover around the

midpoint for all three training approaches except for the

negative effects score. Negative effects from the simulator

were lower than the other two approaches. Further analysis of

the negative effects scores using a one-way ANOVA yields a

relatively low p-value of 0.02. This indicates the effects are likely

due to the training method which may reflect the novelty of the

simulation compared to the training video.

Finally, a pairwise comparison in de-escalation responses

before and after the training was conducted. Using R, a

Wilcoxon pairwise analysis was computed for each question

in the survey. The resulting p-values did not indicate a

statistically significant change for any particular question.

To see if there was a significant change as a result of any

particular training approach, the analysis was repeated for

each approach. Again, none of the changes reach the level of

statistical significance.
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4 Discussion and future directions

The survey questions were devised prior to any specific

training curriculum and without reference to the autism

spectrum. As there does not appear to be a commonly

accepted set of skills or techniques for de-escalation in the

law enforcement community (Todak and James, 2018; Bennell

et al., 2020; Engel et al., 2020), these questions cannot be said to

measure an officer’s skill level. They are an attempt to consider

some aspects of de-escalation approaches that have been

expounded in other areas and that may be useful to law

enforcement. Further work on measurable aspects of de-

escalation tactics is underway outside of this study

(Giacomantonio et al., 2020; Peterson et al., 2020; Bennell

et al., 2022; Engel et al., 2022). Therefore, lack of change in

the survey responses does not indicate the training was

ineffective. Other means are necessary to judge the

effectiveness of this training. The negative effects score being

lower for the simulation is an interesting result. Many of the

training sessions for the police department are done as slide

presentations and it was expected that the simulator would be

preferred to another presentation. The negative effects

evaluated included items like feeling tired, disoriented, or

having a headache. It was not expected that the simulator

would have fewer physical effects than watching a video.

The initial simulation session and the final simulation session

were recorded. These videos will be coded and compared to see if

the training produced changes in expressions or specific word

choices. The intention is to look at the number of times the officer

makes eye contact, requests eye contact, smiles, asks open ended

questions, and gives verbal commands. The time each group

spent in the final simulation will also be measured and compared

across the three training conditions.

The original experiment intended to use a more complex

scenario for the final simulation. Unfortunately, there were

technical difficulties in running the scenario during the time

scheduled for this research. There are plans to do a follow-up

session with the Mt. Dora Police Department using the more

complex scenario now that the technical challenges have been

resolved. This will likely be a group session and individual results

will not be collected. However, it will be useful to gauge officer

response to the revised scenario in order to guide future research

and training.

Overall comments from all participants were very positive.

Many people expressed a positive response to the timeliness of the

training saying they had been encountering more individuals who

FIGURE 2
Martin in the training scenario at level 4, calm and holding a water bottle.

TABLE 3 Levels of behavior for Martin.

1 Thoughtful

Behavior: Calm and ready to walk to his sister’s car

Communication: Able to volunteer information and respond to questions

Attention: Ready to move independently

2 Calm

Behavior: Noticeable unusual twitching, uncertain of where to go

Communication: Willing to answer direct questions

Attention: Easily distracted, needs supervision

3 Agitated

Behavior: Shaky, vibrating

Communication: Mumbling and repeating himself

Attention: Not making eye contact, self-absorbed

4 Fearful

Behavior: Rocking dramatically, covering eyes & ears

Communication: Loudly repeating – Go away, Too much, Leave alone

Attention: Not attending to surroundings, not ready to respond directly

5 Fitful

Behavior: Collapsed on the ground

Communication: Moaning or muttering

Attention: Not able to focus or respond
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appeared to be on the autism spectrum, and they were optimistic

that more knowledge of this community would help them in their

encounters. Others responded positively to the setting of the

training scenario indicating that they felt it was targeted to

their own needs and experiences because it was set in a familiar

location.

TABLE 4 DE-ESCALATION survey questions†.

1 Finding points of agreement can reduce a conflict even when a person is in crisis

2 It is important to intervene quickly when someone behaves erratically

3 Law enforcement should always act on information at their disposal

4 De-escalation is stressful work and can result in negative effects for the officers involved

5 When attempting to de-escalate a tense situation, it is important to give individuals choices

6 When attempting to de-escalate a tense situation, it is useful to ask what and how questions

7 When responding to bizarre statements, it is important to focus on the illogic of the statement

8 When listening to someone who is in crisis, it is important to give them undivided attention

9 In order to resolve an incident quickly, it is important to keep the conversation going

10 When someone has a sudden change in tone, it may be a sign the situation is escalating

11 When an individual is in crisis, it is important to raise your voice to ensure they can hear you

12 Focusing on moving forward into the future will not help with the immediate problem

13 When approaching an individual, it is important to look authoritative

14 When talking about a situation, it is important to stick to the facts

15 When approaching an individual, it is important to listen to what they are saying

16 In approaching a person in crisis, observing personal space is not an issue

17 When trying to de-escalate a tense situation, your nonverbal communication should remain typical

18 When talking to someone who is upset, it is important to judge their situation correctly

19 After you ask a question, silence from someone is a sign of disrespect or hostility

20 When others ask challenging questions, you may choose to ignore the questions

†Response Options: Strongly Disagree, Disagree, Somewhat disagree, Agree, Strongly Agree.

FIGURE 3
NASA Task Load Index results for the familiarization scenario.
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5 Conclusion

Despite growing public cries for providing law

enforcement training in de-escalation, there remains little

research into how to best provide this training. Specific

tactics and techniques across the wide spectrum of police

encounters. Law enforcement officers respond favorably to

training that targets the types of encounters they consider part

FIGURE 4
NASA Task Load Index results for the final scenario.

FIGURE 5
ITC Sense of Presence Inventory Factors grouped by training method.

Frontiers in Virtual Reality frontiersin.org08

Kent and Hughes 10.3389/frvir.2022.960146

https://www.frontiersin.org/journals/virtual-reality
https://www.frontiersin.org
https://doi.org/10.3389/frvir.2022.960146


of their working environments. Additional research is needed

to determine the best way to tailor training depending on the

tactics and techniques that are most useful for each

department.

This study looked at a specific municipality and a defined

population to attempt to provide additional information that

would help the officers in interacting with these individuals during

a crisis situation. Training which included the use of virtual reality to

allow officer interaction had a more positive response than video

training. Making use of the techniques did not significantly increase

officer perceived workload in the virtual environment.
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