General Studies for Primary Schools
Lesson Design
Levers
	Key Stage
	KS2

	Learning time
	80 minutes

	Prior
knowledge 
	· Simple machines (e.g. rollers and inclined planes) can reduce the effort needed to move heavy objects. 
· Preparatory work: Before the lesson, students read notes and acquire the basic knowledge of levers.

	Learning objectives
	Students are able to  
· recognise the principle of leverage
· identify the principle of leverage in tools for daily life
· recognize the types and properties of levers 
· master scientific process skills: include observing, predicting, measuring and recording

	Inquiry question
	· How to balance a tilting hanger?

	Safety precaution
	· Be careful of the sharp edges when using scissors.



	Teaching flow
	Content

	Motivation
	· [image: ]Q: How can we open a drainage cover using a wooden rod and a piece of stone?
[image: ][image: ]
A: Any reasonable answers. 

· Introducing scientific terms related to the principle of leverage (Refer to student notes)
Teacher uses the setup to introduce pivot, point of load, point of effort, distance between point of load and pivot and distance between point of effort and pivot.

	
Development

Worksheet (1)















Worksheet (2)






Worksheet (3)
(extended part)

	Activity: Principle of leverage
· Teacher explains / students read the steps of the activity.
· Teacher asks students to predict the results before the activity starts.
· Students conduct the activity according to the steps and then record the results.
· Result analysis and discussion.

Conclusion:
· If the load (bottle) and the distance between the point of load and the pivot remain unchanged, 
(a) the distance between point of effort and pivot decreases, 
more effort is required. 
(b) the distance between point of effort and pivot increases, 
less effort is required.
· Increase the distance between the point of effort and the pivot can reduce the effort used.

	
	· Application of the principle of leverage
Group discussion: Students mark “pivot”, “point of load” and “point of effort” on the tools in the worksheet. 
Teacher can use scissors as an example to explain the learning task.  

	
	· Types and properties of levers
Levers are classified into three types according to the positions of pivot, point of load and point of effort. Teacher introduces the properties of three types of levers.

Group discussion: Students list some examples for the three types of levers 
               in the worksheet.

	Conclusion
	· A lever is a rigid rod rotated at a pivot. When moving a load with the rigid rod, more effort is required if the distance between the point of effort and the pivot decreases; On the contrary, less effort is required if the distance between the point of effort and the pivot increases.
· The principle of leverage is applied in many tools in daily life.

· Video: The principle of leverage
mms://wmedia.hkedcity.net/archive/etv/2/SCGS657PCC_450k.wmv




Examples of questioning
	· Q: Where is the pivot in the setup?
A: The hook of the hanger. 
· Q: Where is the point of load and the point of effort?
A: The point of load is the position of hanging the bottle, while the point of effort is the position of hanging metal nuts.
· Q: From the results, will the number of metal nuts increase or decrease if the distance between 
the point of effort and the pivot decreases?
A: Increase



	Common misconception 
	· Misconception: All levers can help us save effort.

Fact: - In daily life, we work with less effort using some levers,
  e.g. scissors, bottle opener
- Some levers, e.g. tweezers, chopsticks, cannot help us save effort
but they are used for convenience.

	Reference
	· [bookmark: _GoBack]Animation of the principle of lever
http://www.hkedcity.net/iclub_files/a/1/40/webpage/resources/swf/6dch2.htm
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