General Studies for Primary Schools
Lesson design
Making windmill generators
	Key Stage
	KS2

	Learning time
	60 minutes

	Prior knowledge
	· Distinguish between renewable energy and non-renewable energy
· Understand the effects of energy crisis to human beings

	Learning objectives
	Students are able to
· select suitable materials to make the blades of windmill generators
· recognise the factors affecting the effectiveness of windmill generators
· improve the effectiveness of windmill generators by applying design cycle in production process
· show curiosity and sustain interest in learning science 

	Learning task
	· Making a windmill generator

	Safety precaution
	· Students should wear gloves and goggles when making the generators to avoid getting hurt
(Reference: Curriculum Development Institute (2011). Safety Handbook for General Studies for Primary Schools. Hong Kong: Education Bureau.)

	Pre-lesson preparation 
	· Students read “Tips on making blades”
· Students collect materials to make the blades



	Teaching flow
	Content

	Motivation
	· Teacher shows the following pictures:
[image: ][image: Lamma wind turbine 1.JPG][image: ]





       Picture 1              Picture 2                 Picture 3
· Q: Classify the above energy into “renewable energy” or “non-renewable  
energy. State the reasons.
A: Picture 1 is wind power and picture 3 is solar power. They are classified as “renewable energy” as they will not be used up. In picture 2, a power station burns fossil fuels to generate electricity. Fossil fuels is classified as “non-renewable energy” as they will be used up. 
· Wind power is an environmentally friendly method to generate electricity. We will make a windmill generator.

	Development












	Designing the blades of a windmill generator
· Teacher explains the criteria of making a windmill generator and the testing method.
· Students draw sketches of blades.
· Students (four in a group) work out the best design. 
· Teacher comments on students’ designs.
· Students further improve their designs.

	
	Making the blades
· Students work in groups to make the blades of the windmill generator.
· Students conduct the first test under teacher’s guidance.
· Students discuss and improve the design.
· Students conduct the final test to see which windmill generator works best.
· Review and share the difficulties encountered during the process of making the windmill generator.

	Conclusion
	· Wind power can be classified as renewable energy. This type of energy will not be used up and it does not pollute the environment.



Examples of questioning
	· Q: Why does a windmill generator rotate irregularly when the sizes of its blades are not identical?
A: It is because if the sizes of blades are not identical, the weight of blades are imbalanced. 
· Q: What happens to the brightness of light bulb when the blades rotate faster? Why?
A: The light bulb becomes brighter as more kinetic energy is converted into electrical energy   
[bookmark: _GoBack]   when the blades rotate faster.



	References
	· [image: ]Why do most windmill generators consist of three blades only? 
In general, people may think that more energy will be generated when there are more blades. However, the weight and maintenance cost of windmill generators will be increased accordingly. Hence, after taking all factors into consideration, windmill generators consist of three blades is more cost-effective. 

	
	· [image: C:\Users\manmeisum\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_8660.jpg]General Studies teachers and computer teachers can work 
together to provide opportunities for students to design and 
make blades with 3D printing technology. 



2

image2.jpeg




image3.png




image4.png




image5.jpeg




image1.png




