
Assessing Hazard and Risk in Elementary Science and Technology Workshop  

Intended Audience:  All elementary teachers who teach science and technology   

Time:  90 – 120 min 

This workshop introduces the concepts of hazard and risk in the context of science and technology 

teacher demonstrations and student investigations.  Participants are then divided into small groups and 

provided with the complete procedure and any safety data sheets (SDS) for a given set of 

demos/investigations. Participants then use this information with their understanding of hazard vs risk 

to assess whether these demos/investigations can be conducted safely in their classes.    

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

any teacher safety training program.   

Materials Required: 

• Materials for the opening PEOE (see suggestions in the notes below)  

• Links to the demos or investigations to be discussed in this workshop (see slides 16 to 22 for 
possible options).  The number you choose to include will depend on the length of the 
workshop.  

• Share these links with participants prior to the session.  Provide print copies of the 
instructions if internet access is not available.  

o Mentos and Coke 

o Elephant toothpaste  

o Pop Bottle Rocket  

o Frames 

o Inclined plane 

• Similarly, provide links to the Safety Data Sheets (SDS) for the key substances used in these 
activities for participants to consider.  Links to samples are provided below:  

o 3% hydrogen peroxide for ‘Elephant Toothpaste’ 

o Washable school glue for ‘Frames’ 

• Have samples of hand tools used in elementary schools to illustrate slides dealing with tool 
use near the end.  

 

Slide deck: Elementary Hazard and Risk Workshop Slides  

 

https://www.stevespanglerscience.com/lab/experiments/original-mentos-diet-coke-geyser/
https://www.youtube.com/watch?time_continue=7&v=_J40MQEhOLY
https://www.stevespanglerscience.com/lab/experiments/acid-base-rocket/
https://msanader23.files.wordpress.com/2018/11/frames-design-task.pdf
https://msanader23.files.wordpress.com/2018/11/inclined-planes-investigation.pdf
http://www.labchem.com/tools/msds/msds/LC15450.pdf
https://www.eway.ca/msds/EPO55000-EN_082009.pdf
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Assessing Hazard & Risk in Elementary Science & Technology  
 
This workshop introduces the concepts of hazard and risk in the context of school science and technology 
demonstrations and investigations.  Participants assess a given set of common teacher demonstrations and 
student investigations for hazards and the precautions taken to minimize risk. This assessment is critical when 
deciding whether these tasks are appropriate, given their risk. 
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Learning Goals 
 
These are the learning goals for the workshop.  Refer to these periodically during the workshop to ensure the 
discussion is on track and meeting these goals.  
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Who is STAO? 
 
This is a summary of STAO and its mandate.   
The benefits of STAO membership include high-quality resources, many vetted by S&T and safety 
knowledgeable teachers, reduced conference admission, and being connected to like-minded educators.  
 
Facilitator:  
If time permits, take participants on a guided tour of the STAO website.  
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Join the STAO team… 
 
STAO is an organization of teachers helping other teachers.  Join and share your passion with others.  
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STAO Safety Planning Framework 
 
STAO elementary workshops follow the 5-step safety planning framework which is outlined in detail in 
Section 3 of ‘Safety in Elementary Science and Technology’, STAO’s elementary safety publication.  Applying 
this framework in your safety planning is an effective way to promote the safety of both students and staff.   
Facilitator:  
Review the 5 steps of the cycle, providing examples to illustrate each step.   
 

Slide 

6  

STAO Safety Planning Framework 
 
This workshop deals primarily with 1 Identify the Hazards and 2 Assess the Risks.  The remainder are covered 
in the next workshop in this series “Safety Planning for Elementary Science & Technology”.  
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Predict, Explain, Observe, Explain (PEOE) 
 
Facilitator:  
Invite participants to conduct an engaging and safe activity useful to promote inquiry skills.  Possible 
demos/investigations include:   

● The penny stretch 

● Bending of a stream of water by a charged object 

● Factors that turn on an “Energy Stick”  Note: energy sticks may be purchased from the STAO Store or 
directly from Steve Spangler.  

 
Introduce these using the Predict Observe Explain (POE) or Predict Explain Observe Explain (PEOE) format.   
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Accidents in Elementary S&T.  What Can We Learn? 
 
The Ontario School Board Insurance Exchange (OSBIE) is a school-board owned, non-profit insurance 
company that represents most school boards in Ontario.   
 
OSBIE receives, collects, pays out and advises school boards about student accidents. Most of the information 
comes from the student accident reports you must fill out when a student gets hurt. Some information also 
comes from investigations conducted by boards and OSBIE itself. 
 
“Close calls” can be an excellent learning opportunity when shared with staff.   

  
Facilitator: 
Ask participants to share a close call or reportable incident with an elbow partner and then one or two with 
the larger group. Teachers are sometimes embarrassed to share their “close calls”. What strategies can be 
used to share ““close calls” experiences without identifying the teacher involved?  
 
Have your own examples to draw in case there are none forthcoming from the participants.  Some examples 
that have occurred include:  

• Exacto knife being used as a screwdriver 

• Pliers being used to pinch another student 

• Dish soap and water being offered as a drink 

• Water on floor making the floor very slippery 

• Sand or soil being thrown or blown into a student’s eyes or mouth  
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Accidents in Elementary S&T 
 
These are comments from David Beale, former chairperson of OSBIE.  
 

https://staoblog.org/2014/10/13/stretchy-water/
https://staoblog.org/2016/10/31/teacher-demostudent-activity-bending-water/
https://www.stevespanglerscience.com/store/energy-stick.html
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Hazard vs. Risk 
 
Facilitator: 
Introduce the basic definitions of hazard and risk. Stress that hazards are an inherent part of the 
demo/investigation and hence, cannot be eliminated.  An obvious hazard of the saw blade in this image is 
that it is sharp. Ask participants to identify others (e.g., sawdust is combustible, wood splinters could injure 
skin, broken saw blades can result in cuts).   
 
Although you cannot eliminate the hazards in a demo/investigation, risk can be kept to an appropriate 
minimum by using appropriate precautions (e.g., small saws appropriate for young students, thin blocks of 
wood, securing the wood, proper training, use of personal protective equipment (PPE) like goggles or safety 
glasses).  
 
Ask participants to share the hazards and risk of other common demos/investigations they conduct.   
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Accident 1:  “Mousetrap Car” 
 
Video 

 
Facilitator:   
Use the mouse trap car investigation to continue the discussion of hazard vs risk.  Show the video. In a small 
group discussion, ask participants to identify their concerns regarding how this demonstration is conducted 
and the precautions necessary to enhance safety. For each precaution, ask participants to identify the hazard 
that makes the precautions necessary. For example, safety goggles, a PPE are required to minimize the risk of 
injury due to injury from projectiles.  
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Hazard vs. Risk 
 
Stress that hazards are inherent to the materials and procedures we use in demos/investigations. For 
example, the students in this slide are wearing gloves and goggles to protect against the corrosiveness of the 
chemicals.  
 
In the previous example, glue guns may be required to construct the mousetrap car.  The hazard of receiving 
a burn from a hot glue gun is always present. However, we can control this hazard (or keep the risk of injury 
to an acceptable minimum) by using appropriate precautions like using low temperature glue guns, providing 
training in their use, wearing safety goggles and creating a few designated stations while gluing. 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 risk. 

 
Use this as an opportunity to discuss the different types of goggles you might find in an applications room or 
maker space. Have samples of these goggles available, e.g., chemical splash goggles, safety spectacles.  
 
Stress that goggles must be worn over prescription glasses.  Discuss when it is appropriate to wear them. See 
a STAO safety reference text for more information.  
 

https://www.youtube.com/watch?v=pjTnzW09xSg
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An Example of Poor Planning 
 
Video 
 
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.   
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A Useful S&T Safety Metaphor  
 
The traffic light serves as a useful metaphor when considering whether a task is appropriate for your class:  

• Identify the hazards  

• Assess the risks associated with conducting the investigation with your students.  

• If risk can be kept to an acceptable minimum, proceed and develop your safety plan.  This 
includes how you intend to manage your classroom, e.g., distribution and use of materials and 
equipment, cleanup, waste disposal, student responsibilities.  

 

https://www.youtube.com/watch?v=6gxYEcNPkQo
https://www.youtube.com/watch?v=6gxYEcNPkQo
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Safety Assessment Discussion 
 
Facilitator:  
 
Introduce the Safety Assessment Discussion.   
Allow 20 - 30 minutes.  
 
Provide each group with a link to one of demos or investigations you wish to consider.  Ask participants to 
assess the demo/investigation using the safety traffic light metaphor:  

• Identify the hazards 

• Assess the risks 

• Decide whether the task/investigation is appropriate for their class.  If yes, they provide an 
overview of the safety plan they recommend.  

 
The tasks provided in this collection are:  

• Mentos and Coke 

• Elephant toothpaste  

• Pop Bottle Rocket  

• Frames 

• Inclined plane 

  
These are only suggestions.  Feel free to provide fewer or include others to best meet the needs of the 
participants and duration of the workshop.   
 
Ask each group to present the conclusion of their discussion.  The subsequent slides include a video of each 
of these demo/investigations (except Frame Making). Show each video as part of the group’s presentation.  
 

https://www.stevespanglerscience.com/lab/experiments/original-mentos-diet-coke-geyser/
https://www.youtube.com/watch?time_continue=7&v=_J40MQEhOLY
https://www.stevespanglerscience.com/lab/experiments/acid-base-rocket/
https://msanader23.files.wordpress.com/2018/11/frames-design-task.pdf
https://msanader23.files.wordpress.com/2018/11/inclined-planes-investigation.pdf
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Mentos & Coke 
 
Group 1 Presentation: Mentos and Coke:   

• Identify the hazards 

• Assess the risks 

• Decide whether the demo/investigation is appropriate for an elementary class.  If yes, they 
provide an overview of the safety plan they recommend.  

 
Click on this link for another explanation of How it works:    
 
Curriculum Connection:  

Grade 2: Properties of Liquids and Solids 

Grade 3:  Forces Causing Movement 

Grade 5: Properties and Changes in Matter  

Grade 7: Pure Substances and Mixtures  
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Mentos & Coke 
 
Facilitator: 
Show this video after Group 1’s presentation (optional).  
The video shows a particularly dangerous variation of the Mentos and Coke demo.  The pressure build-up in 
the bottle could cause the bottle to rupture, creating an explosion hazard.   
 
Stress that some students may be tempted to try crazy variations of the demos we show. 
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Pop Bottle Rocket 
 
Group 2 Presentation: Pop Bottle Rockets  
 
Given the procedure and hazards, participants will 

• Identify the hazards 

• Assess the risks 

• Decide whether the demo/investigation is appropriate for an elementary class.  If yes, they 
provide an overview of the safety plan they recommend.  

 
How it works:  
 
Curriculum Connection:  

Grade 3:  Forces Causing Movement 

Grade 7: Pure Substances and Mixtures, Understanding Structures and Mechanisms  

 

https://www.scientificamerican.com/article/bring-science-home-coke-mentos/
https://www.stevespanglerscience.com/lab/experiments/acid-base-rocket/
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Pop Bottle Rocket 
 
Here is another example of the pop bottle rocket. Ask participants to predict the hazards and potential risks 
in this activity.  
 
What could possibly go wrong?  
 
What precautions should be in place to keep the risk of injury to an acceptable minimum (e.g., the 
importance of eye protection, especially when pressure changes are involved)  
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Elephant Toothpaste 
 
Group 3 Presentation: Elephant Toothpaste 
 
Given the procedure and hazards participants 

• Identify the hazards 

• Assess the risks 

• Decide whether the demo/investigation is appropriate for an elementary class.  If yes, they 
provide an overview of the safety plan they recommend.  

 
Facilitator: Conduct this activity with the group if time permits.  
 
Additional background and tips:  

• Elephant’s Toothpaste can be conducted as a controlled experiment in which students investigate 
the effect of concentration of hydrogen peroxide on the rate of foam production using 3% 
hydrogen peroxide 

• (from the drugstore) and 6 % (from science equipment suppliers).   

• 30% hydrogen peroxide is also available but is too concentrated and hazardous to be used in an 
elementary school.  Dry yeast is an effective and safe catalyst for this reaction.  Potassium iodide 
is also sometimes used as a catalyst.  However, it is not recommended because it reacts with 
hydrogen peroxide to produce iodine in solution which can stain the skin.   

 How it works:  
 
Curriculum Connection:  

Grade 5: Properties and Changes in Matter  

Grade 7: Pure Substances and Mixtures  

 

https://www.stevespanglerscience.com/lab/experiments/elephants-toothpaste/
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 Group 4 Presentation: Inclined Planes 
 
Given the procedure and hazards participants 

• Identify the hazards 

• Assess the risks 

• Decide whether the investigation is appropriate for the grade level.  If yes, they provide an 
overview of the safety plan they recommend.  

 
Facilitator: 
This video is taken from a 5 part video series produced by the Ontario Science Centre on the different types 
of inquiry, e.g., structured inquiry, open inquiry and how to progress students towards open inquiry.  Don’t 
get bogged down into the types of inquiry for purposes of this safety workshop.  The purpose of showing this 
video is to have participants identify the hazards, assess their risk and make safety plans for how to conduct 
this activity in their classes.   
   
The complete lesson plan for this series is available here.  
An overview of the structured inquiry portion shown in the video is provided below.  For the purposes of this 
workshop, you may wish to print this overview and provide it to the group considering this activity.  
 
Structured Inquiry Activity 
Outlining the experiment: Students work on a long table or on the floor. Start with one book and tape the 
top of the cardboard to the edge of the book, creating a small ramp or inclined plane. Next, place the ball at 
the top of the cardboard ramp, and let it roll down, until it stops. How will students know how far the ball 
rolls? (By measuring.) Measure (in centimetres) how far the ball has rolled: start from the end (the bottom) of 
the inclined plane, and measure to the middle of the ball. Students will keep track of their measurements by 
recording them on a worksheet or whiteboard (see appendix for example recording sheet). Scientists often 
repeat the same experiment more than once: students will repeat the ball roll two more times and record 
their results for each try. 
 
After three tests with one book, students will repeat the experiment with two books, and finally, with a stack 
of three books, recording the results for each test. Before beginning the experiment, you may ask your 
students to predict the results. How will changing the height of the book stack affect the distance that the 
ball rolls, and why did they make the predictions that they did? 
 
Curriculum Connection:  

Grade 2: Movement  

 

https://www.youtube.com/watch?v=4QaKXn0mO44&index=7&list=PLWJ3p5pi7LDEls45dP4MCQlT-xWM1t59q
https://www.ontariosciencecentre.ca/Uploads/TeachersAndStudents/documents/InquiryProjectTeacherResource.pdf
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Frame Making  
 
Group 5 Presentation: Frame Making  
 
Given the procedure and hazards participants 

• Identify the hazards 

• Assess the risks 

• Decide whether the investigation is appropriate for the grade level.  If yes, they provide an 
overview of the safety plan they recommend.  

 
Facilitator: 
 
There is no video for this task.  However, the group assigned to this task can describe the activity to the larger 
group using this slide.  The Frame Making activity is also a good introduction into technological problem 
solving – the next slide.  
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Safety and Technological Problem Solving 
 
Facilitator: 
Review the curriculum description of technology with participants.   

 
The Science and Technology Curriculum expectations, specifically those related to Developing Investigation 
and Communication Skills (2.0) require students to design and construct products that meet design 
specifications.  This may require the use of tools which introduces another dimension of hazard and risk to 
these demos/investigations.   
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Safety Considerations 
 
This slide introduces common safety considerations when using tools.   
 
Facilitator:  
Stress the importance of the teacher’s role in modelling these considerations and promoting a culture of 
safety in their room.  Lead a discussion of specific concerns that participants may have, e.g., faith-based head 
coverings, hoodies and long pony tails.  
 
Students taking videos of their experiments may be a convenient way to record data and setups.  However, 
this may also record evidence of poor practices and any resulting liability, as well as privacy issues.  It is 
recommended that teachers check any school or board protocols regarding video recording activities.   
 
In some elementary schools, technology is taught in a dedicated “Applications, Design and Technology” room 
or Maker Space area.  Discuss any unique safety concerns that may arise in these rooms, e.g., limited storage, 
increased risk resulting from teachers sharing a room.   
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Due Diligence 
 
This slide lists some of the ways in which teachers can exercise their due diligence in ensuring their students 
have the skills and understanding to conduct investigations safely and efficiently.   
 
Facilitator:  
Ask the group to share examples of these and other strategies that they have found to be effective.  Stress 
the importance of recording evidence of safety training, e.g., in the day planning book.  Add a section on 
safety to any student work that is submitted to provide additional evidence of the teachers due diligence to 
promote safety.  
 
Discuss other issues that may arise such as: 

● Strategies to ensure the safety of students with special needs (e.g., ELL)  

● Tool use  

● Specific precautions and procedures for power tools if available.  Please note that only some boards 
permit the use of power tools    
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Minimizing Risk and Tool Use  
 
This slide introduces some of the tools commonly in use in science and technology design projects.  

 
Facilitator: 
If possible, have some of these devices on hand for participants to examine.  Otherwise, provide images of 
the devices you wish to discuss like the two hand drills shown on this slide. Note that one drill is larger than 
the other?  Which would be more appropriate for younger students? Also mention concerns regarding 
exposed gears in these devices.  

 

• Discuss the use, maintenance and safety concerns for each tool in this list.  

• Note that other hand tools appropriate for use include coping saws, files, hole punches, 
screwdrivers, hammers, tin snips, safety scissors, pliers, wire cutters.  Chisels are not 
recommended.  

• Stress that students must inform the teacher of any device that is not working properly or has a 
loose or broken part.  These devices must be immediately removed and tagged for repair or 
disposal. 

  
Discuss issues regarding the set-up of workstations for tool use.  
 
Invite participants to share other best practices to help reduce the risk of injury.  These include: maintaining 
good site lines, fostering a culture of sharing, closing easy cutters after use, putting tools in the middle of the 
table, safer alternatives. 
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Best Practices: Preparing to Cut Wood 
 
This video, produced by the Toronto District School Board offers good advice on preparing to cut wood using 
bench hooks and clamps.  This video is part of a larger series produced by TDSB.  All are available in the 
Mechanical hazards slide (#7.8) of the STAO’s Safety Mindedness in Science and Technology Teacher Training 
Modules    
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Best Practices: Cutting Wood 
 
This video, produced by the Toronto District School Board shows best practices when cutting wood secured in 
a bench hook.   
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Safe, Inquiry-Focused Resources:  STAO Connex 
 
STAO Connex is an excellent source of inquiry and project-based learning ideas for all grades.   
These resources were developed and vetted by trained expert teachers.   
 
Facilitator:  
STAO Connex is divided into ‘EXPERT ELEMENT’, ‘CLASSROOM CATALYSTS’ and ‘LEARNING LABS’.  
Each of these phrases on the slide are linked to the webpage for each.  If time permits, take participants on a 
brief tour of the first page of each section.  Then, allow participants to explore a sample catalyst of their 
choice.  The hot-linked ‘Sample Classroom Catalyst’ on this slide is ‘(DE) CONSTRUCT MY TECHNOLOGIES, 
GRADE 8’.  In this activity, students learn how to reverse engineer (deconstruct or dissect) a technology of 
their choice, e.g., a TV remote controller and present it as a poster.   
 

https://drive.google.com/file/d/1-yGWpP_SUYX2Ej50lz7I6UUeK49HXNDy/view
https://stao.ca/safetymindedness/elem2/story_html5.html
https://stao.ca/safetymindedness/elem2/story_html5.html
https://drive.google.com/file/d/1Bs4WRC5sHuMx0D2Du612nEmMMRnRSH1-/view
http://connex.stao.ca/classroom-catalyst/de-construct-my-technologies-grade-8
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Workshop Wrap-Up 
 
Facilitator: 
This slide recaps the two learning goals of the session. Devise your conclusion to ensure that participants 
leave with confident resounding “Yes, I can” conduct safe investigations rather than being overwhelmed with 
all the safety concerns they may have.   
 
Additional thoughts you may wish to share with the group include:  

• Choose tasks/investigations because they are fun for your students, a good curriculum fit, and helps 
them learn more effectively.  

• Begin with your comfort level at identifying hazards and minimizing the risks.  

• Most hazards can be controlled by good classroom management and a little planning. The rest with 
appropriate PPEs.  

• Reflect on today and think about what you might do differently in your classroom tomorrow, next 
week or next month as far as hands-on minds-on S&T activities are concerned. Share with an elbow 
partner, table group or the whole group. 

• If you don’t think you can reduce the risk of a task to an appropriate level, don’t do it.  Talk to a 
colleague to see how they did it.  These conversations are often very useful to increase your 
comfortable level. If possible, look for a safer alternative.   

• Debriefing the safety issues with the class after an activity can help you plan better for the next 
activity. 

•   
 

 

 


