	General Studies for Primary Schools	
Lesson design
Action and reaction forces
	Key Stage
	KS2

	Learning time
	70 minutes

	Prior
knowledge 
	· Force can change the moving direction of an object.

	Learning objectives
	Students are able to
· recognise action and reaction forces are in opposite directions.
· recognise greater action force produces greater reaction force.
· apply the principle of action and reaction forces to make a“straw spinning dragonfly”. 
· master scientific process skills, include observing, predicting, measuring, recording and interfering.

	Inquiry question
	· What are the properties of action and reaction forces?

	Safety precaution
	· Pay attention to a moving “straw spinning dragonfly” to avoid it poking into eyes.

	
	

	Teaching flow
	Content

	Motivation
	· [image: ]Recently, there is an emerging water sports 
called Flyboard (refer to the diagram). 
· Q: Why can people float in the air? 
A: Any reasonable answers.
(e.g. They can float in the air because water
is ejecting from the device under their feet.)
· Q: What is the scientific principle of this activity?
A: Any reasonable answers.

We will learn the related scientific principle in the following activities.

	Development

Activity 1 
(worksheet p.1-2)







	[image: ]Understanding “action force” and “reaction force”
· Teacher loosely holds a bendy straw in mouth.
Q: What will happen if I blow into the straw?
· Teacher explains/ Students read the steps of the activity.
· Students conduct the activity according to the steps and record the results.
(Note: Students should avoid biting the straw as it will affect its movement.)
Conclusion:
· The direction of air discharge is opposite to the moving direction of the straw.
Explanation: Action force is produced when the straw discharges air. At the same time, reaction force is produced on the straw in an opposite direction.

	Development
Activity 2
(worksheet p.3-4)

	Making a “straw spinning dragonfly”
· Components of a “straw spinning dragonfly”: 3 straws of different colour, diameter and length. 
[image: ]A



B

                                              C

                                               Same diameter


The diameter of straw C is smaller than that of straws A and B. 
     (to reduce frictional force from movement)

· Teacher explains / Students read the steps of the activity.
· Teacher may ask students to predict the result before the activity starts.
· Students conduct the activity according to the steps and record the results.
[image: ]



                                                move clockwise



Note: Attention should be paid to the angles of the bendy straws.

	Conclusion

	· Q: What are the characteristics of action and reaction forces?
    A: Action and reaction forces are in opposite directions.
The greater the action force, the greater the reaction force will be produced.



	Extended activity
	Target: Design and make a “straw spinning dragonfly” with more than 5 straws. Time limit: 5 minutes 







Examples of questioning
	Activity 1
1.  Q: What is the direction of air discharge when we blow into the straw?
A: It is the same as the direction of the opening end of the straw.
2.  Q: Why does the straw move in an opposite direction of the air discharge?
A: Action force is produced when the straw discharges air. At the same time, 
[bookmark: _GoBack]reaction force is produced on the straw in an opposite direction.  

Activity 2
3.  Q: What are the difficulties encountered when making a “straw spinning dragonfly”? 
How can you overcome them?
   A: Any reasonable answers.
     (e.g. Difficulty: The “straw spinning dragonfly” cannot turn smoothly.
         Solution: Try to reduce frictional force between the straws.)
4.  Q: From the results, if more air is blown into the “straw spinning dragonfly”, it will move faster. What happens to the “straw spinning dragonfly” if the air blown is reduced?
   A: Speed of movement will decrease.

	

	Reference
	· Force and simple machines
Content: Lesson plan and worksheets on the unit of “Force and simple machines”.
http://cd1.edb.hkedcity.net/cd/gs/gen_stu/eg_three.pdf
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