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Activity 1

The Lever

Teacher’s Notes

Intensive English

Introduction
Pedagogical intention 

The student will review the necessary knowledge and understanding of the concepts related to levers that can be used to build a catapult. 
Knowledge tied to the elementary progression of learning:  
Science concept
The lever is a simple machine that enables the user to lift heavy loads with less effort or force.  The lever is one of the first simple machines to have been invented.  Prehistoric people would use sticks to lift the heavy rocks that they would place at the entrance to their caves.

A lever is composed of a rigid plank that balances on a pivot point also called a fulcrum.  When the lever is in action, it is affected by to elements: the force and the load.
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Activity 1 – The Lever
Getting started: Give me a lever and a dime, and I will lift cup full of water!
(Assemble materials for the demonstration before the students’ arrival.)


Material 
Bulldog clip (levers removed) (1)
1-meter ruler (1)
Cup filled with water (1)
Dime (1)

Adhesive putty 

Modeling clay
Information about the task
Demonstration to present the force of a lever. 
This task allows the students to develop the following strategies:

Exploration strategies 
· Becoming aware of his or her previous representations 
Communication strategies 
· Exchanging information
· Comparing different possible explanations for or solutions to a problem in order to assess them 
Intention
Create a cognitive imbalance in the students so they can explore and question how levers work. 
Procedure 
Preparation
Assemble the following lever system before the students’ arrival. It is important to prepare it in advance! Indeed, finding where to place the pivot point may require a few tests. 
Assembly details
· The bulldog clip (levers removed) acts as pivot point. Place a little bit of modeling clay in the clip’s opening. This is to make sure the lever doesn’t slip on the pivot point. 

· Place the 1-meter ruler on the bulldog clip.
· Put the cup down on one end of the ruler. To avoid spillage, do not overfill the cup, and stick it to the ruler with adhesive putty.

· Place the pivot point (bulldog clip) near the cup in order to make a longer lever arm on the dime’s side. Its position will be at the limit, just before the lever tips over. 
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Activity 1 – The Lever
 (Continued)

Procedure 
Test the lever system before the students’ arrival
· Put the dime down on the other end of the ruler. 

· If you can lift the cup, the system works! Otherwise, the pivot point is too far away from the cup.
Carrying out
To show how powerful a lever system can be, weigh the dime (approximately 1.5 g to 2 g) and weigh the cup full of water (approximately 900g to 1100g). The cup is approximately 400 to 700 times heavier than the dime.
Whole group
1. Start the demonstration by asking the students if they think it is possible to lift a cup full of water with a dime. 

2. Ask the students to write their hypothesis in the Activity 1 student handbook.

3. Put the dime down on the other end of the ruler.

4. Ask the students to try to explain what happened in their handbook. It’s their hypothesis on how a lever system operates.
5. Tell the students that the following activities will help them learn more about levers and understand what just happened. These activities will be very useful to make their catapult.
Integration
Do the following activities to make sure the students understand a lever’s effect.
Activity 2 - Balance
Where should two identical loads be placed to get a balanced lever?
This task allows the students to develop the following strategies:

Exploration strategies 
· Recalling similar problems that have already been solved

· Becoming aware of his or her previous representations 

Strategies for recording, using and interpreting information

· Using technical design to illustrate a solution 

Communication strategies 
· Using different means of communication to propose explanations or solutions

Intention
To enable the student to balance two identical loads.

Using the student’s observations, enable the student to conclude that the distance between the pivot point and the load is the same on both sides if the loads are identical. 
Activity 3- Regaining Balance
Where should two different loads be placed to get a balanced lever?
This task allows the students to develop the following strategies: 

Exploration strategies 
· Recalling similar problems that have already been solved

· Becoming aware of his or her previous representations 

Strategies for recording, using and interpreting information

· Using technical design to illustrate a solution 

Communication strategies 
· Using different means of communication to propose explanations or solutions

Intention
To enable the student to balance two different loads.
Using the student’s observations, enable the student to conclude that the distance between the pivot point and the load is the same on both sides if the loads are identical. 
Activity 4 – The Pivot Point’s Role
According to you, which of the following systems will require a bigger force to lift the same load?
This task allows the students to develop the following strategies:

Exploration strategies 
· Recalling similar problems that have already been solved

· Becoming aware of his or her previous representations 

Strategies for recording, using and interpreting information

· Using technical design to illustrate a solution 

Communication strategies 
· Using different means of communication to propose explanations or solutions

Intention
To have the student lift a load and measure the force needed to lift the load.
Using the student’s observations, enable the student to conclude that the force needed to lift a load depends of where the pivot point is placed.
Integration
Teams of two
1. Ask the students to discuss Archimedes’ statement.
2. Ask the students to write a personal explanation for this statement.
Whole group
· Review the students’ explanations and summarize what they have learned about levers. 
Possible topics: 
· Two different loads can be balanced if the pivot point is well placed. 

· A lighter load can lift a heavier load if the lever arm is longer on the lighter load’s side; therefore, the pivot point is closer to the heavier load.

Suggestion of videos that can be presented at the end of the activity to wrap up the activity on levers. 
Eureka! Ontario TV
https://www.youtube.com/watch?v=vvIGuMZFfyA&list=PLRIO78Em2glZfv0w_ai6vHVurf6CbLRD_ (the first two minutes are the most interesting)
Science Please!
https://www.youtube.com/watch?v=KhI0tgcHEaM 
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