
Assessing Hazard and Risk in Science Activities Workshop  

Intended Audience:  All science teachers  

Time:  60 – 90 min 

This discussion introduces the concepts of hazard and risk in the context of school science 

demonstrations and labs.  Participants assess a given set of common teacher demonstrations 

and labs for hazards and the precautions taken to minimize risk.  This assessment is critical 

when deciding whether these activities are appropriate, given their risk. Some of the examples 

chosen have resulted in serious injuries in Ontario schools.   

Participants are then divided into small groups and provided with the complete procedure for a 

teacher demonstration, including the safety data sheet (SDS) of the principal chemical involved.  

Based on the information provided, each group will justify whether risk can be kept to an 

acceptable minimum to justify conducting the demonstration.   

“Assessing Hazard and Risk in Science Activities” is recommended as the core starting point for 

any teacher safety training program.   

 

Materials Required: 

• Materials for the opening activity (see below)  

• Printed copies of four demos or labs  

• Printed SDS for the main chemical in each demo or lab  

 

Opening Activity:  

Conduct an engaging yet safe activity that illustrates the importance of hands-on activities in 

science to promote inquiry.  Introduce these using the Predict Observe Explain (POE) or Predict 

Explain Observe Explain (PEOE) format.  Possible activities include:   

• The penny stretch 

• Bending of a stream of water by a charged object 

• Factors that turn on an “Energy Stick”  

 

Slide Notes 

https://staoblog.org/2014/10/13/stretchy-water/
https://www.youtube.com/watch?v=VhWQ-r1LYXY&t=6s
https://www.youtube.com/watch?v=uTYIKz3F_v4


 

Opening slide  
Introductions  

 
 

Do opening activity  

 

Introduce learning goals for the session  

 

Describe who STAO is  

 

Consider joining the STAO team  

 

Accident # 1 What Can we learn?  
 
A detailed look at a serious high school accident will set the stage for 
an introduction to hazards and how we can control them with 
precautions to mitigate risk. Here’s a sample introduction: 
 
“We will now examine a couple of accidents that have happened from 
the perspective of hazard and risk.  The first accident involved a 
commonly conducted teacher demonstration called the “whoosh 
bottle”.   
This demonstration involves having a small volume of flammable 
liquid like isopropyl alcohol into a large plastic bottle, swooshing 
around the alcohol and pouring it out. As a result, the air inside the 
bottle contains a flammable vapour. 
 
This accident occurred at Birchmount collegiate in the east end of 
Toronto. Student in the front row was seriously burned because of the 
accident.” 
 



 

This video shows the use of the whoosh bottle in elementary 
classroom with absolutely no safety precautions in place. 
 
Group activity: 5 min discussion in small groups 
 
In a small group discussion, ask participants to identify their concerns 
with how this demonstration is being conducted and what 
precautions are necessary to enhance safety. For each precaution, ask 
them to identify the hazard that makes the precautions necessary. For 
example, safety goggles are required to minimize the risk of injury 
from a shattered bottle. Placing a safety Shield in front of the demo 
will protect students from both flying debris and the flame. 
 
The actual definitions of hazard and risk are coming up in the next 
slide.  
 

 

Introduce the basic definitions of hazard and risk. Illustrate these 
definitions using the whoosh bottle example. 

 

Stress that hazards are inherent to the materials and procedures we 
use in activities. For example, the flammability hazard of an alcohol is 
always present. However, we can control this hazard with appropriate 
precautions, like using smaller quantities, isolating a bottle with an 
explosion Shield, etc. The goal of controlling hazards is to reduce the 
risk of injury to an acceptable minimum. In summary, we can control 
the hazards but not the risk. 
 

 

The purpose of this slide is to illustrate that the vapours of a 
flammable liquid are the actual hazard when working with flammable 
liquids.  Hopefully, this information further discourages the use of 
flammable liquids in demos.  Stress that this video is not intended to 
endorse the use of this demo as a teaching tool.   
 

 

 

This video is taken from a Harry Potter movie which illustrates how 
classroom chaos can erupt when hazards are either not completely 
understood or disregarded.   



 

The traffic light serves as a useful metaphor when considering the 
safety of a given activity.  Identify the hazards, assess the risks.  If risk 
can be kept to an acceptable minimum, proceed with the activity and 
start developing your safety plan.    

 

Group activity: Assessing Activities  
20 -30 min discussion in small groups 
 
Participants are given printouts of 4 common labs or demos and the 
safety data sheet (SDS) for the principal chemical in the activity.  
Encourage each group to look up a similar activity online. Given the 
procedure and hazards on the SDS, participants will 

• Identify the hazards 

• Assess the risks 

• Decide whether the activity is appropriate for their gr 10 class.  
If yes, they provide an overview of the safety plan they 
recommend.  
 

The activities are:  
1. The Foaming Pumpkin 
2. The Hungry Dragon (Gummy bears being fired out of a test 

tube)  
3. Decomposition of a carbonate (copper(II) carbonate) 
4. Flame tests 

 
Prior to each group’s presentation to the whole, show a video of each 
activity.  
 

 

Prior to each presentation, show a video of the lab/demo.   
The version of foaming pumpkin involves 30% hydrogen peroxide.  
Hopefully, the assignment group realizes and suggests that reducing 
the concentration reduces the risk of injury due to chemical irritation.   

 

Next demo: “Hungry Dragon” or “Gummy Bear” 
 
The video shows what occurs during a typical Ministry of Labour 
inspection of a school.  The actual demo is about halfway through the 
video.  Stop the video after the Gummy Bear demo.  The rest deals 
with safety in Technological Education.  
 



 

This slide is a photo of the demo in progress.   
 
Group activity: 5 min discussion in small groups 
Ask participants to identify the hazards, controls (or precautions) 
used, and risks in this demo.   
Hazards include: 

• The fragility of the glass 

• Smoke inhalation (regardless of  what the person in the video 
claims) 

• Projectiles (e.g., broken glass, gummy bear) 
 
Controls (or precautions) include: 

• PPE 

• Shield  
[Encourage participants to identify the hazard that is being controlled 
by these precautions.]  
 
In 2010 or 2011, a teacher and student in a school board in Windsor 
were cut when the test tube being used in this demo shattered.  A 
safety shield was likely not used.   
 

 

This activity is quite safe and is commonly found in science or 
chemistry texts.  Some participants may suggest that the 
decomposition of hydrogen peroxide is a safer alternative since 
flames are not required.   

 

These comments from James Kaufman support the importance of a 
safety shield.  Kaufman is a renown safety expert that is often used as 
an expert witness in litigation resulting from lab accidents.  

 

The high flammability of methanol makes this demo extremely 
dangerous and not recommended.  A safer alternative is provided 
below.  

 

This demo has resulted in several accidents in the United States. (I 
don’t know of any reported cases in Canada.)  
 
However, a serious accident involving the ignition of methanol 
vapours occurred in Mississauga in 2010.  
 



 

This video shows a much safer way to conduct flame tests which 
doesn’t involve methanol flames.  Since this is a common activity, 
participants may be able to suggest other safe ways of conducting the 
activity.   
 
Facilitator: Ask participants to share other safe alternatives to conduct 
this activity that do not involve flammable liquids.  
 

 

Workshop summary 
 
Remind participants of the learning goals of the workshop: 

• identify the hazards in a lab or demo  
• control hazards to minimize their risk  

 
It is appropriate to proceed with an activity only if the hazards are 
completely understood and controlled, and risk can be kept an 
acceptable minimum.   
 
Proceed to the next slide only if you intend to conduct the extension 
activity outlined below.  
 

 

 
This slide is an introduction to the extension activity.   

 

Extension:  

Improving School and Board Demonstration and Lab Practices Discussion 

Intended Audience:  All science teachers.  This discussion is also ideal for staff in a leadership 

role, like department heads and consultants.  

Time:  30 to 60 min 

Materials:  Safety in Demos and Labs Recording Sheet (one per group)  

a) Demo Discussion. Given that many of the most serious science accidents have occurred 

during teacher demonstrations, participants are challenged to assess their school and board 

practices in conducting demonstrations.  The goal of the discussion is to develop a vision for 

safe demo and practical strategies to be implemented in short, medium, and long term.   

b) Lab Discussion.  Participants conduct a similar analysis as in a) for how their schools select 

and conduct labs to ensure safety while meeting the curriculum expectations.   



 

Safety in Demos and Labs 

Vision:  

Current 
Issues/Challenges 
(prioritized)    
 
a) School level  
 
 
 
 
 
 
 
 
 
 
 
 
 

Short-Term 
Solutions  
(days or weeks) 

Medium-Term 
Solutions 
(months or 
semester) 

Long-Term 
Solutions 
(years) 

Done!  
(look-fors?)  

b) Board level 
 
 
 
 
 
 
 
 
 
 

    

 

 

 


