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Activity 2
Effect of a Force on a Material or Structure


Teacher’s Notes 

Intensive English





	Materials needed per team for all three activities related to this concept

· 3 tongue depressors
· Tongue depressors are used instead of stir sticks because they are thin and flexible. The stir stick’s rigidness doesn’t lead to the desired observations concerning the concepts studied in these activities.
· 1 stir stick (from which a 2 cm section has been cut off)
· It can be cut ahead of time (see plan in student handbook). A tongue depressor or plastic stir stick can also be used.
· A little ball of adhesive putty
· Modeling clay can also be used, but adhesive putty supports the stir stick more efficiently.
· A 15 or 30 cm measuring ruler
· Red marker
· Blue marker
· Black marker
· One desk
· One 2.5 cm diameter (approximately 15 g) ball of modeling clay. 
· Student handbook (one per student)









Activity 1 — Building a Springboard
Information about the task
This activity allows the students to build a springboard that will enable them to analyze the effects of a force applied on a material or a structure.


	
This task supports the development of the following strategies:
· Exploration strategies 
· Taking into account the constraints involved in solving a problem or making an object
· Strategies for recording, using and interpreting information
· Using technical design to illustrate a solution
· Communication strategies
· Exchanging information




Procedure 
Whole group
1. Discuss the concept of a force applied on an object with the students. Allow the students to express their opinion on the subject freely.
Sample questions:
· What happens when I apply a force with my hand on a ball of modeling clay? 
· What happens when I apply a force with my feet on the edge of a diving board? 
· What happens when I apply a force by pulling the ends of elastic apart? When I let it go?
· What happens when I apply a force on the pole while pole-jumping?
2. Explain the task to the students. It consists in constructing a device (in this case, a springboard) that makes observing the effects of a force applied on a material or structure possible. 
3. Present the two diagrams that will be used to build the springboard to the students (in the student booklet).
a. Diagram #1 Springboard plan gives indications on how to make the springboard.
b. Diagram #2 Springboard plan gives indications on how to install the springboard on the edge of the desk.
c. Both diagrams show measures that must be respected.

4. Present and distribute the material that will be used by each team to build the springboard: 1 tongue depressor, 1 stir stick (or tongue depressor) and adhesive putty.

Teams of two
1. Ask the students to draw and colour their springboard’s zones on the tongue depressor they received. The students must respect the measures in diagram #1.
2. Ask the students to install the springboard on the edge of their desk as shown on diagram #2. An adaptation may be necessary since the desks may be different from one team to the other or from one class to the other.
· It’s important to respect the 2 cm space between the springboard and the reference rod (as much as possible).
· The springboard will not stay on the desk by itself. It must be held in place with the hand.

Whole group
1. Discuss the difficulties that were encountered and the solutions found to solve the problems.
2. Tell the students that the springboard they just built will be used in the next activities.



Activity 2 — The Springboard’s Rigidness
[image: ]Which structure requires a greater force on the effort zone to bend the springboard? 

Information about the task
This activity allows the students to evaluate the amount of a force applied on a material or a structure.

	
This task supports the development of the following strategies:

· Exploration strategies 
· Becoming aware of his or her previous representations 
· Formulating questions
· Anticipating the results of his or her approach
· Using empirical approaches (e.g. trial and error, analysis, exploration using one’s senses)
· Strategies for recording, using and interpreting information
· Using a variety of observational techniques and tools
· Using different tools for recording information (e.g. diagrams, notes, graphs, procedures, logbook)
· Communication strategies
· Exchanging information



Procedure
Whole group
1. Present the activity to the students and explain that they will observe the rigidness of the material from which their springboard is made of.
2. Using multiple tongue depressors, present the side view of the three types of springboards. Refer to the structure diagrams in the student handbook. It may be necessary to manipulate the tongue depressors directly. 
3. Read the investigation question with the students while presenting each of the three springboards and the three hypotheses in the handbook. Make sure the students understand the question.
4. Ask the students to circle the image that represents their choice and to explain why they made this choice.
5. Ask a few students to share their hypothesis. Do not hesitate to question them so they can clarify their ideas and relate them to observations, experiences, etc. 

6. Discuss the actions they will have to do to accomplish this experiment. 
Tell the students that when the springboard is made of many layers, the coloured tongue depressor must be on top.
· One or two fingers should be used to push on the effort zone.
· The student must bend each springboard until it reaches the reference guide (2 cm).

Teams of two
1. Hand out the material (2 tongue depressors) to complete the structure they accomplished previously.
2. Ask the students to set up their springboard and the reference guide if not already done (see activity 1).
3. Ask the students to carry out the experiment and to note down their results by using the legend to identify the amount of the force they used to bend each of their springboards.
4. The students may repeat the experiments many times to validate their observations. 
5. Ask the students to put their material away (unless activity 3 is to be done right after activity 2).

Whole group
· Discuss the experiment by using the questions in their handbook (specify the hypothesis they had at the start, their experiment’s results, what they learned during this experiment and a new question they could ask themselves.




Activity 3 — Jumping from the Springboard

When you place a ball of modeling clay on the jump zone, and bend the springboard to reach the reference guide, which springboard will propel the ball the highest?

Information about the task

	This task supports the development of the following strategies:

· Exploration strategies 
· Becoming aware of his or her previous representations 
· Formulating questions
· Anticipating the results of his or her approach
· Using empirical approaches (e.g. trial and error, analysis, exploration using one’s senses)
· Strategies for recording, using and interpreting information
· Using a variety of observational techniques and tools
· Using different tools for recording information (e.g. diagrams, notes, graphs, procedures, logbook)
· Communication strategies
· Exchanging information



Procedure
Whole group
1. Present the activity to the students and explain that they will observe their springboard’s capacity to propel an object.
2. Read the investigation question with the students while presenting each of the three springboards and the three hypotheses in the handbook. Make sure the students understand the question.
3. Ask the students to circle the image that represents their choice and to explain why they made this choice.

4. Ask a few students to share their hypothesis. Do not hesitate to question them so they can clarify their ideas and relate them to observations, experiences, etc. 


5. Discuss the actions they will have to do to accomplish this experiment. 
Tell the students that when the springboard is made of many layers, the coloured tongue depressor must be on top.
· One or two fingers should be used to push on the effort zone.
· The student must bend each springboard until it reaches the reference rod (2 cm).

Teams of two
1. Hand out one ball of modeling clay per team.
2. Ask the students to set up their springboard and the reference guide if not already done (see activity 1).
3. Ask the students to carry out the experiment and to note their results in their handbook.
4. Allow time to put the material away.

Whole group
· Review the experiment the students have lived by using the questions in their booklet (specify the hypothesis they had at the start, their experiment’s results, what they learned during this experiment and a new question they could ask themselves.








Integration

The following questions are to review some of the scientific concepts that were learned during the three activities. Choose the questions that are most pertinent for the discussion. 
Questions

- Have you ever encountered the word FORCE in another context? What was it? Did it mean something different from the way it was used in these activities?
Expected answers
Initial conceptions (keep in mind that some may be influenced by their knowledge of French):
· My father is strong. He has a big “force”.
· In Star Wars: May the force be with you.
· A country can have armed forces to defend itself.


In the activity:
· A force is the energy that was necessary to bend the springboard.
· A force was also released to propel the ball of modeling clay.
· We are able to evaluate and represent a force.


· In which direction did the ball of modeling clay go after it was propelled from the springboard?

Expected answers
· Upward
· In the opposite direction from the springboard, once it was let go.


· How were you able to observe forces in action during these activities?

Expected answers
· A force was applied to bend the springboard.
· A force was applied on the support zone to maintain the springboard on the desk.
· The ball of modeling clay went upward because of a force.
· The ball of modeling clay fell on the flower because of a force acting on it.

· How did the springboard react when you pushed on the effort zone? If we applied a lot of force on the one-layer thick springboard, what would happen?


Expected answers
· The springboard would bend downwards.
· The one-layer thick springboard would break if a lot of force was applied on it.

- According to you, what stopped the ball of modeling clay from going higher and higher after it was propelled from the springboard?

Expected answers
· A force stopped the ball of modeling clay from going higher. If this force had not been there, the ball would have continued its path.

· What measuring instrument did you use for this experiment? How did you use it?

Expected answers
· A ruler (or other instrument that was used)
· Description of how to measure correctly 

What type of image did you refer to get set up the springboard plan?


Expected answer
A diagram or plan.


If you see these symbols next to the other, which one represents the greatest force applied on a structure?



A)
B)










Expected answer
The answer is a). The arrow’s size represents the amount of the force. A thicker arrow means a greater force.


How would you describe the difference between the three springboards you tested?
How can these observations make your catapult more rigid?

Expected answers
· There were some thin springboards and some thicker ones.
· They all had the same surface.
· They were made of the same materials.
· A greater force was needed to bend the thickest springboard compared to the force needed for the thinner ones.
· I could make my catapult more rigid by adding many layers of the same material.


What happened to the ball of modeling clay after it reached its highest point? Why?

Expected answers
· The ball of modeling clay stopped and went back down towards the ground. It stopped when it touched the ground.
· The gravity (a force) could be the cause.
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