General Studies for Primary Schools 
Lesson design
Model making of submarines
	Key Stage 
	KS2

	Learning time 
	60 minutes

	Prior knowledge
	· Water exerts a buoyant force on an object

	Learning objectives 
	Students are able to
· [bookmark: _GoBack]explain why submarine can move up and down
· master science process skills which include observing, measuring, recording, inferring and communicating
· improve the stability of a submarine by applying design cycle in the production process 
· show curiosity and sustain interest in learning science

	Learning task 
	· Making a stable submarine

	Safety precaution
	· When using scissors, pay attention to the sharp edges. 
(Reference: Curriculum Development Institute. (2011). Safety Handbook for General Studies for Primary Schools. Hong Kong: Education Bureau.)



	Teaching flow
	Content

	Motivation
	Teacher puts a plastic ball A (water-filled) and a plastic ball B (hollow) into a water tank. 
 Ball B 
(hollow)
Ball A
(water-filled) 






· Q: What happens to the balls in water?  
A: Ball A sinks and Ball B floats in water.
Teacher explains: 
· Ball A is heavier than Ball B.
· The buoyant force exerted by water on Ball A is not large enough to support it. Therefore, it sinks in water. 
· The buoyant force exerted by water on Ball B is large enough to support it. Therefore, it floats on water.

	Development












	· A submarine can float on and sink in water. It can move up and down.
· Make a submarine model to show how a submarine moves up and down.
· Teacher demonstrates how a submarine can move up and down in water: 
· The submarine moves down: Air flows out and water flows in.
· The submarine moves up: Air flows in and water flows out. 
Designing submarines
· Teacher explains the steps of making submarines and the testing method.
· Students draw sketches of their submarines.
· Students work out the best design.
· Teacher comments on students’ designs.

	
	Making submarines
· Students work in groups to make submarines.
· Students conduct the first test under teacher’s guidance. 
· Students discuss and improve the design.
· Students conduct the final test and see which submarine works best.
· Students review and share the difficulties encounterd during the production process.

	Conclusion
	· When a submarine moves down:
-  Air flows out and water flows in the submarine. Hence, its weight increases.
-  The buoyant force exerted by water on the submarine is not large enough to support it. Therefore, it moves down.
· When a submarine moves up:
-  Air flows in and water flows out the submarine, hence, its weight decreases.
-  The buoyant force exerted by water on the submarine is large enough to support it. Therefore, it moves up.
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