General Studies for Primary Schools
Lesson design 
Making roofs
	Key Stage
	KS1

	Learning time
	60 minutes

	Prior
knowledge 
	· Property of waterproof materials (refer to the teaching material of “Waterproof materials”)
· Characteristics of different three-dimensional figures

	Learning objectives
	Students are able to
· choose appropriate materials to make a roof model
· design and make a roof model
· [bookmark: _GoBack]improve the design of the roof in the design cycle
· master scientific process skills which include observing, measuring, recording, interfering and communicating
· show curiosity and sustain interest in learning science

	Learning task
	· Students need to choose appropriate materials to make a roof which can withstand strong wind and heavy rain.

	Safety precaution
	· Be aware of the sharp end of pipe cleaners when using them.

	
	

	Teaching flow
	Content

	Motivation
	· Q: Describe the adverse weather in Hong Kong.
A: Sometimes, there is strong wind and heavy rain.
· Q: Which roof design do you think is the best to withstand strong wind and  
resist heavy rain? (Refer the following diagrams)
A: Free answers (any reasonable answers)
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· Q: What factors should be considered in building roofs?
A: Local climate, property of materials, shape of roofs 
(any reasonable answers)

	Development







	Designing roofs
· Teacher introduces the criteria for making a roof and the tests.
· Students draw a roof sketch individually. 
· Students agree the proposed design in group discussion and select materials. 
· Teacher assess the students’ designs and give feedback to students.
· [image: ]Students improve their designs. 
(Remark: To save time, teacher can provide roof-based frame. e.g.          )    

	Development

	[image: ]Making and testing roofs
· Each group makes a roof
· [image: ]Teacher provides the main body of the house          
and the felt sheet for testing.

· Place the felt sheet inside the house in preparation for conducting the “rain” test.
· Use pipe cleaners to make the frame of the roof, which must fit the size of the milk carton (main body of the house). 
· Cover the roof with the chosen material and fix it to the milk carton.
(Remark: pipe cleaners can be replaced by plastics coated soft iron wire )
· Each group conducts the first test under teacher’s guidance.
· Discuss and improve the design according to the results.
· Conduct the final test to see which roof design(s) can pass the tests.
· Evaluate and share the difficulties encountered when making the roof.

	Conclusion

	· There are different roof shapes and roof materials in real life.
· To make a windproof and waterproof roof, we should use appropriate materials to make the roof and revise the design. 





Examples for questioning
	· Q: Which shape of roof does not accumulate water?
A: Dome roof* (any reasonable answers) (*Refer to teacher notes)
· Q: What are the shapes of roof design in real life?
A: Gable roof*, flat roof* (any reasonable answers) (*Refer to teacher notes)
· Q: What materials are used in the roof design in real life?
A: Wood, bricks, metal and concrete, etc. (any reasonable answers)
· Q: How can engineers solve the problem of stagnant water on the roofs?
A: Pipelines and drain outlets can be installed in the roofs. Stagnant water can be directed to the ground through the pipelines.
· Q: Why do we need to revise the design in the activity?
A: To improve the design of the products. (any reasonable answers)
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