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Learning Objectives

• Describe the development of a virtual reality training

program on firearm injury prevention 

• Discuss foundational evidence related to its 

acceptability, feasibility, and efficacy

• Identify future potential and plans for scaling



Digital Immersive Technologies

Experience of being 

totally immersed in a 

purely virtual world

Experience of actual 

reality enhanced with 

virtual images or data

System that combines 

real and virtual objects – 

combines the best of 

VR and AR

Augmented Reality Mixed RealityVirtual Reality



• “Virtual reality is…a computer generated 

digital environment that can be experienced 

and interacted with as if that environment 

was real.”

• “Immersion…delivering an inclusive, 

extensive, surrounding and vivid illusion of 

reality to the senses of a human participant.”

Jerald, J. (2016). The VR book: Human-centered design for virtual reality. Morgan & Claypool.

Slater, M., & Wilbur, S. (1997). A Framework for Immersive Virtual Environments (FIVE): Speculations on the Role of Presence in Virtual 

Environments. Presence: Teleoperators and Virtual Environments, 6(6), 603-616. doi: 10.1162/pres.1997.6.6.603

Virtual Reality & Immersion



Virtual Reality 

3D-Mounted Headset Screen-Based

an educational tool that creates settings in which learners can interact with 
graphical environments and characters in a seemingly realistic way 

Bracq et al. Simul Healthc 2019. 



Task

Feedback

Repeat 
Task

Feedback

Mastery

Ericsson et al. Psychological Review. 1993. 

Conceptual Framework



Addressing Vaccine Hesitancy 

(Flu, HPV, COVID-19)

Behavioral Health Anticipatory 

Guidance

Conflict Management

Upstander Behaviors



COVID-19 Vaccine - Real et al. Medical Education. 2023

Behavioral Health - Herbst et al. JMIR Pediatrics. 2021

HPV Vaccine - Real et al. Medical Education. 2020.

Learner Facilitator



Goldstick, Cunningham, Carter. NEJM. 2022. 



Background: Firearm Safety Counseling

• Firearm-related injury is leading cause of death in children

• Secure storage is an important target for prevention

• Counseling is acceptable among patients and effective 

• Barriers include a lack of knowledge and counseling 

techniques

• Identification of training strategies has been identified as a 

prioritized area for research

Goldstick et al. Current Causes of Death in Children and Adolescents in the United States. New England Journal of Medicine. 2022.

Grossman et al. Gun storage practices and risk of youth suicide and unintentional firearm injuries. Jama. 2005. 
Garbutt et al. What Are Parents Willing to Discuss with Their Pediatrician About Firearm Safety? A Parental Survey. J Pediatr.  2016. 
Cunningham et al. Consensus-Driven Research Agenda from the Firearm Safety Among Children and Teens (FACTS) Consortium. JAMA Pediatr. 2019. 





Intervention Development

Embed firearm safety counseling with routine 

injury prevention screening

Let families know you talk about this with everyone

Share information on storage devices

Be prepared to discuss access and cost

Presume firearm access and screen for 

storage practices (not ownership)

Discuss other settings where a child may spend time



Communication Skills

Contextual Announcement

Presumptive Teaching

Screening for Storage 

Asking Permission

Autonomy

Affirmative statements

Didactic Information VR Simulation Debriefing
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Communication Skills

Contextual Announcement

Presumptive Teaching

Screening for Storage 

Asking Permission

Autonomy

Affirmative statements

Feedback after each scenarioParticipation in a scenario

Task

Feedback

Repeat 
Task

Feedback

Mastery

Ericsson et al. Psychological Review. 1993. 



Try a scenario

Introductory Skills

Storage Strategies and Motivational Interviewing

2 yo well child visit 3 yo well child visit 4 yo well child visit 16 yo depressiom



Introductory Skills Motivational Interviewing 

Skills



Introductory Skills

Contextual Announcement



Contextual 
Announcement

I’m glad to hear that Alex is using an age-

appropriate car seat. 

As part of safety counseling for all my 

patients, I also like to talk about firearm 

safety since we know young children often 

like to explore their environments.



Introductory Skills

Contextual Announcement

Proactive Teaching



Proactive 
Teaching

We have learned over time that the 

securest way to store a firearm is 

unloaded, in a locked place, and with the 

ammunition stored separately.



Introductory Skills

Contextual Announcement

Proactive Teaching

Presumptive Screening



For firearms in your home, or other 

places that Alex may visit, are they kept 

unloaded and locked away?

Presumptive 
Screening



Introductory Skills

Contextual Announcement

Proactive Teaching

Presumptive Screening

Secure Storage



(Ideal)

Secure 

Firearm 

Storage 

Unloaded

Locked Away

Ammunition 

Separate







Introductory Skills

Contextual Announcement

Proactive Teaching

Presumptive Screening

Secure Storage

Motivational Interviewing 

Skills

Asking Permission

Autonomy

Affirmative Statements



Feasibility and Acceptability Testing

Participants noted spatial presence

93% agreed or strongly agreed that it seemed as though 

they actually took part in the action of the simulation 

A realistic and safe environment for practice

The rehearsal of specific verbiage was critical

Administered remotely without technical challenges

Ideal performance with the Zoom  platform



Pilot Efficacy Trial

Improved skills noted in those undergoing VR

Sharing information on secure storage devices (p=0.009)

Limitations

Scale and spread of effective VR education

Single-centered RCT among pediatric residents

Allocated to (1) didactic or (2) didactic + VR training

Follow-up standardized patient encounter to assess skills



Proof of Concept

Efficacy

Generalizability

Implementation

Acceptability

Tolerability



Recent State of VR Interventions
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Created by ChatGPT







350 medical students trained to date!









Group-Based Training to Enhance Reach

Created by Copilot

Resources and 

contact info:



User 

verbalizes 

counseling



User 

verbalizes 

counseling

Converts speech to text

Records speech

Links text to prompt

Graphical character 

response

Categorizes language 

to specific counseling 

or MI skill

Process repeats 

until scenario 

completed

When scenario is 

completed, user 

receives immediate, 

personalized 

feedback

Based on performance, 

scenario is repeated or 

advances to next case



We are 

here



Thank you to all our team members!



Comments?

Questions?
________

Joe Real

Francis.Real@cchmc.org 

Matt Zackoff

Matthew.Zackoff@cchmc.org 

VR Demo

mailto:Francis.Real@cchmc.or
mailto:Francis.Real@cchmc.org
mailto:Matthew.Zackoff@cchmc.org
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