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1. Five hands-on activities were demonstrated. The activities are designed to be 
engaging and to appeal to several different learning styles.  

2. The activities are grounded in the constructivist approach i.e. involve an 
exploration phase during which questions can be asked which bring out students’ 
preexisting knowledge of the topic and engage the students mentally in the 
activity. Students are not being told, they are doing and thinking. (Instructions and 
sample constructivist questions for four of the activities are attached below). 

3. The activities are deliberately designed to require few or inexpensive materials.  
4. The topics and activities are very relevant for students – they are all about what is 

going on right here, right now. 
 

 



Activity 1: Plate Tectonics in Our Own Backyard 
EDU Model 

 
Explore 
 

1. What parts of the Earth (layers) are involved in plate tectonics? How thick do 
you think  plates are? 

2. What are the plates here around BC? 
3. Are they all moving? Which directions are the plates moving in? 
4. What are the possibilities for how plates might move relative to each other? 
5. What happens at the edges of plates?  

 
Do the Activity: Reconstruct using the materials (foamies, arrows, labels), the plate 
scenario here in the Pacific NW.  
Where is Vancouver Island in this model? 
 
Discuss 
 

• Why does the Juan de Fuca plate ‘subduct’ below the North American Plate? 
• What are some of the consequences of subduction? 
• What might cause the plates to move? 
• Where on your model will there be volcanic activity? 
• Where will there be earthquakes? 
• Where is the oldest ocean crust? 
• What happens to the sediments and the rocks on the leading edge of the North 

American plate when the islands collide with the North American plate?   
• What happens every time a terrane is added? 

 
Understand 
 
Try to recreate with the model materials the plate setting in the Atlantic Ocean (with 
North America and Europe). 
 
What do you think the plate model would look like for the Pacific Northwest in several 
millions of years? 
 
Use the model materials to demonstrate the plate actions in the Queen Charlotte region 
(or the San Andreas region).  
 



Activity 1: Plate Tectonics in Our Own Backyard 
Instructions 

  
Materials: 2 blue thinsulite camping foamies (Juan de Fuca and Pacific Plates) 
  1 piece of mattress foam (representing the North America plate) 
  masking tape 

labels for Pacific plate, North America plate, Juan de Fuca Plate, Cascadia 
Subduction zone, Juan de Fuca Ridge, and 3 cut out arrows 
random objects such as paper cones, styrofoam shapes (to simulate 
volcanic islands, bits of continents) 

 
Review the 3 types of plate margins and demonstrate the convergence of the thin ocean 
crust and the thicker continental crust by bringing the foamies and the mattress foam 
together.   
 
Use the materials (and http://geoscape.nrcan.gc.ca/vancouver/earth_e.php , 
http://mineralsciences.si.edu/tdpmap/) to construct a model of the three plates that 
interact in the western part of North America and offshore. Add labels and arrows to 
indicate plate movement and identify the ridge and subduction zones. Two chairs can 
help to hold the diverging plates together.  
 
Simulate the addition of terranes by adding volcanic islands (Styrofoam) to the Juan de 
Fuca plate.  Repeat the plate motion. 
Use a map of the Pacific Ocean floor to identify potential future terranes that may add to 
North America if it continues to move W towards and over the Pacific Ocean crust?   
 
Background: 
The story of the Rocky Mountains is only one part of the history of how the western edge 
of North America was built. 180 million years ago, the edge of the continent was close to 
the current location of the Alberta/British Columbia border. A shallow tropical 
continental shelf formed along the margin of the continent. All of the land west of this 
location has been added to the original continental edge due to the forces of plate 
tectonics. The converging plates built up the Cordillera. North America started to move 
westward as part of the breakup of the supercontinent Pangaea, ploughing towards and 
over the Pacific Ocean floor. With this movement, the ocean crust was overridden by and 
subducted beneath, the continental edge.  Coincident with this movement, volcanic 
islands (offshore island arcs and ocean plateaus), ocean basin sediments, displaced 
continental fragments, and even parts of the ocean floor itself were scraped off and 
plastered onto the old continental edge. These terranes which make up most of British 
Columbia and the Cordillera, are all ‘exotic’ rock units, in that they are internally 
consistent but then change abruptly across large faults.  
 
Did you Know? 
An amount of ocean floor equal in length to one third of the Earth’s circumference has 
been subducted below North America in the last 150 million years.  
 

http://geoscape.nrcan.gc.ca/vancouver/earth_e.php
http://mineralsciences.si.edu/tdpmap/


Activity 3:  Thar’ She Blows 
Volcanoes and Viscosity 

 
Instructions and EDU Model 

 
 
Materials:  transparent plastic cups (2 for each group doing the experiment) 
  Dark coloured soft drink (coal, root beer) to nearly fill one cup of each  
   group 
  Clear corn syrup (to ¾ fill the other cup) 

Drinking straws (one for each cup),  
  Newspapers (to keep the work space somewhat clean) 
 
Explore: 
 
How do you think the eruptions of the coke and corn syrup will be different? 
How are the two liquids unlike real magma? 
 

• Fill the cups, one with root beer, the other with corn syrup, and place on the 
newspapers 

• Using a straw, lightly blow into the root beer until you start to produce bubbles  
• Now with the same amount of ‘blow’, blow into the corn syrup. (nothing will 

happen). Blow harder until you get the corn syrup to ‘erupt’. 
 

Discuss: 
 
Based on observations, respond to the following questions. 

• How were the eruptions of root beer and corn syrup different?  
• What is the physical property that makes the ‘magmas’ different from each other? 
• How would this relate to the types of volcanoes each might form? 
• Which type of magma would erupt between the Juan de Fuca and Pacific Plates? 

Why? 
• What kind of magma erupted to form Mount St Helens? What about the 

volcanoes in BC? 
• How do different types of magmas form? 



Activity 4: Fabulous folds 
 

Instructions and EDU Model 
 
 
Materials Required: Transparent plastic box 

Strong cardboard cut to tightly fit box as a vertical partition (it 
should be taller than the box so that it can be held and pushed 
sideways)  

   Dry sand 
   White flour 
 
Explore: 
 
The layers of sand and flour represent layers of sediments like sand and mud. Where 
would we see sand and mud being deposited forming right now? 
 
Stand the cardboard vertically at one end of the plastic box and pour a layer of sand into 
the plastic box until it is about 1cm deep. Sprinkle a thin layer of flour on top of the sand. 
Alternate layers of sand and flour until the box is about half full. 
 
Slowly move the cardboard towards the opposite end of the box, simulating the force of 
the terranes pushing against the flat lying sedimentary layers at the edge of ancient North 
America 
 
Discuss: 
 
How did the layers change? 
 
Plates are mostly made of rock. Do you think rock will fold or would you expect it to 
break? 
 
What structures can you identify? 
 
Understand: 
 
Cool Facts: 
If you piled up all the sedimentary rocks that were once laid down flat at the ancient edge 
of North America, you would have a thickness of approximately 15km (that is around 15 
times the depth of the Grand Canyon).  
 
If you undid all of the horizontal shortening (i.e. pulled all of the thrust fault slices back 
so they were in their original positions), rocks now exposed at Field near the British 
Columbia/Alberta border would have been located close to Vernon, over 200 km to the 
west. 
 



Activity 5: Seismic Wave Role Playing 
Instructions 

 
The activity involves modeling the transmission of seismic waves along two lines of 
students standing with their hands on the person in front's shoulders. They are modeling 
molecules in the Earth's crust.  
 
Before you do the activity use a slinky to explore the waves that are released when an 
earthquake occurs (from the stress built up by plate motion).  
The first waves are P waves - longitudinal, where the wave moves by compressions and 
rarefactions (like sound).  
Following that you have S waves which are transverse waves (like light), in which the 
particles move up and down at right angles to the direction the wave is moving in. 
  
Directions:  
Have someone stand at the back of the lines and initiate the 'earthquake' by saying 
earthquake and pushing forward (gently) the last student in each line. The P wave will 
move through the students and then they will be still again. Then have the person initiate 
the S wave by pushing the last student in each line gently sideways, and this will move 
through the lines like a wave.  
 
You can have fun with this by having one line be a part of the Earth's crust close to the 
earthquake (the P and S waves will come close together) and the other line farther away 
(the S wave will come later because of the slower relative velocity of the S wave).  
 
Another interesting thing to do is to have the students drop their hands from the shoulders 
of the people in front. They now are simulating molecules in liquid or partly molten 
matter (like the asthenosphere or the outer core). The P wave will still transmit through 
the line (even though the students aren't touching), but the S wave won't (it won't get past 
the first person, because transverse waves don't pass through liquids). This is how we 
know that there are partly molten layers in the Earth. 


