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Enhancing Fire Safety Education with Virtual Reality: 
Presentation to the National Fire Protection Association (NFPA)
June 2023
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Who are We: The Calgary Fire Department & Fire 
Safety
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Calgary Fire: Overall Trends

Fire and fire related
25% (20,389)

Critical medical 
interventions
54% (44,062)

Rescues 1% (665)

Hazardous conditions 6%
(4,772)

Public service assistance
7% (5,562)

Severe weather >0%
(60)

Motor vehicle collisions
7% (5,589)

2022:

+12% 

increase 

in 

Incidents

81,099 Incidents
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Calgary – Community Profile

• Fire incidents occur across Calgary

• Areas of highest fire frequency are Downtown

and Northeast area of Calgary
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Calgary – Community Profile

• Total Population: 1.3 Million

• 177,000 Calgarians aged 65 years and over.
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Calgary – Community Profile

• 33,000 Calgarians have no English knowledge.

• Approximately 19% of Calgarians speak a non-

official language most often at home.

• Between 2016 and 2021, 81,000 recent 

immigrants came to Calgary.
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Number of Fires In Calgary
2018-2022

Structure Fires Kitchen Fires

• #1 Source of Ignition Fires = Stove

• 25% of Fires Start in Kitchen

• 30% of Fire Injuries Result from Kitchen Fires

• 30% of Fire Injuries Result from Bedroom Fires

Kitchen, 
Cooking Area

30%

Sleeping  area
30%

Lounge, Living 
Room

7%

Outside Area
11%

Other
22%

2022 Fire Injuries by Area of Origin



•Cl ic k  to  edi t Mas ter text s tyles

EC2023-0454

Attachment 1So Now What? Virtual Reality Pilot: 
Background & Research

8

• Previous success with experiential learning using fire trailer 

• Limitations:

• Seasonality

• Language Ability

• Access to Parking
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Applicable Studies

• Smith, S., & Ericson, E. (2009). Using immersive game-

based virtual reality to teach fire-safety skills to children.

• Ericson, E. R. (n.d.). Development of an immersive game-

based virtual reality training program to teach fire safety 

skills to children. 

• Feng, Z., González, V. A., Amor, R., Lovreglio, R., & 

Cabrera-Guerrero, G. (2018). Immersive virtual reality 

serious games for evacuation training and research: A 

systematic literature review.

• Oliva, D. Somerkoski, B., Tarkkanen, K., Lehto, A., Luimula, 

M. (2019). Virtual reality as a communication toll for fire 

safety- Experiences from the VirPa project 

Notes:

• Most academic research on fire 

safety education conducted 

outside of North America

• Most VR modules focused on 

commercial training (fire 

extinguisher, etc)
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• Uses a headset to place a user in a computer-generated world. 

• Uses head tracking and controllers, allowing a user to look around and interact 

with environment. 

• Follows whichever direction a user moves, giving a 360-degree view of a virtual 

home.
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Virtual Reality Project Cost – Where did we get 
funds? 

I. Development Costs (Funded by 

Council Innovation Fund & 

Sponsorship): ~$110,000

II. Hardware Costs (Fund by 

Sponsorship): ~$25,000

III. Annual costs for subscriptions and/or 

maintenance and support( (Funded 

by Sponsorship) : ~$5,000-year 

*Sponsored via ConocoPhillips
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Learning Experience Highlight: 
RFP & Council Advocacy

2019: 

Request for 
Information 

(RFI) 
Release . 
Literature 
Review & 

Information 
Gathering

2019: 
Sponsorship 

Ask

February 
2020: 

Councillor 
Meeting 
(agree to 
sponsor 

application)

July 2020: 
Council 

Approval & 
Support

August 2020 
– July 2021:  
Request for 

Proposal 
(RFP) 

Creation, 
Release & 
Selection

September 
2021: 

Contract 
Awarded

October 
2021 –
January 

2022: VR 
Module 

Development

December 
2022: Interim 

Report to 
Council

January 
2023 – April 

2023: 
Community 

Testing

May 2023:

Council 
Briefing

2019 2020 2021 2022 2023
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General Overview: CFD Virtual Reality

• Priority learning modules developed

• VR design: inclusive, interactive & impactful
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CFD Virtual Reality: Learning Modules

1. Spotting hazards in bedroom/introduction to using virtual reality 

2. How to safely mitigate a cooking fire 

3. How to egress properly from a second floor bedroom 

4. Fire extinguisher practice 

5. Fire Hose Game educational challenge 
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CFD Virtual Reality: Languages

• Translation of VR modules:

• Spanish

• Arabic

• Tagalog

• French

• Punjabi 

• Cantonese

• Blackfoot 
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CFD Virtual Reality: Educational Design

Principles for CFD VR Design: 

I. Present content/ Gain attention.

II. Guide the learner in practice.

III. Provide for independent practice by the learner 

including opportunity to “learn by failure” 

(model advocated by Roger Schank)

IV. Provide Immediate Feedback

V. Assessment
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Kitchen Fire VR Video
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Vulnerable Sector Feedback –
Who Did we Engage With?
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Engagement Results: Challenging Participant 
Feedback (What to Prepare For)

Familiarity with VR:

• Most participants had never used VR before or had little 

experience with the technology

Common Symptoms Experienced During VR: 

• 17% experienced dizziness

• 6% experienced nausea

• 4% experienced headache

• 4% experienced general feeling of unwellness
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Engagement Results: What Did we Do?

Common Symptoms: 

• Explain Common VR Symptoms & Waiver 

Explicitly Before Use

• Emphasize Stopping Experience at Anytime

• Offer Variety of Usage Options:

• Sitting

• Standing

• Web Access

• Eye Gaze
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Engagement Results: What Did we Do?

Non-Familiarity with VR:

• Introductory Tutorial Explains Basic VR Features

• Tutorial Walks Players Through Spotting Hazards while Teaching 

How to Use Controllers

• Controller Options were limited

• Time out “close” button on dialogue boxes

• VR Experience Casted to CSO’s Computer For Guidance

• Provide external batteries to extend battery life and casting capabilities
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Engagement Results: Overall Participant Feedback

• 90% enjoyed the VR Fire Safety Education Experience

• 86% would recommend VR fire safety experience

• 65% feel more safe and prepared to deal with a fire in 

home

• 75% will tell others what they learned today

• 75% said VR is more impactful than other fire safety 

education experiences such as presentations or 

demonstrations
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Engagement Results: Participant Feedback
What was the best part of the VR experience?
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Engagement Results: Participant Scorecard 
(Educational Testing)

Example Report Card

Player 1 (Baseline: Firefighter Testing)

Kitchen Fire Action Taken

Time 

(Seconds)

FRYING PAN LID-Did Not Slide 17.87

FRYING PAN LID-Did Slide 19.08

BURNER-HELPFUL-REDUCED_HEAT 25.92

COMPLETE-FINDING EXIT DOOR 13.8

SCENE-LOADED-MUSTERPOINT ~

Total Time 76.67

Example Report Card

Player 2 (Vulnerable Sector Testing)

Kitchen Fire Action Taken

Time 

(Seconds)

WATERGLASS-SPARKED_MORE_FIRE 17.87

TOWEL-LIT_ON_FIRE 19.08

SESSION-RESTARTED 25.92

BAKINGSHEET-HELPFUL- Did slide 13.8

BURNER-HELPFUL-REDUCED_HEAT 17.87

COMPLETE-FINDING EXIT DOOR 19.08

SCENE-LOADED-MUSTERPOINT ~

Total Time 113.62
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CFD Virtual Reality Project: What Now?

I. Further engagement: Who do 

we target?

II. Media Launch

III. Future simulations

IV. Future languages

V. Future accessibility (ASL, 

etc.)


