General Studies for Primary Schools 
Lesson design
Making aquarium cleaners
	Key Stage
	KS2

	Learning time
	70 minutes

	Learning objectives
	Students are able to
· understand “siphon” phenomenon and apply the principle to make an aquarium cleaner 
· select suitable materials to make a cleaner 
· improve the effectiveness of the cleaner by applying design cycle in the production process
· show curiosity and sustain interest in learning science

	Learning task
	· Making a cleaner to remove waste in an aquarium

	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
	· There is only less than 1% of fresh water on the Earth is available for human use. Fresh water is very precious and we should avoid water wastage in our daily life. 
The following is a water-saving activity on cleaning aquariums:
· [image: ]Q：How can we remove waste in an aquarium? 
A：Pour away the water in the aquarium. 
Fill up the aquarium with fresh water.  
(any reasonable answers) 
· Q：Do you think it is water-wasting?
A：Any reasonable answers
 
· Students conduct the following activity to make a cleaner to remove waste in an aquarium. The cleaner is a water-saving tool. 



	Development











	Understanding “siphon” phenomenon
· Teacher explains / students read the steps of the activity.
· Students conduct the activity according to the steps and record results.
· Teacher discuss the results with students.
· [image: ]Students complete the worksheet.Position of water out
Position of water in


	
	Designing aquarium cleaners
· Teacher explains the criteria of making cleaners, testing method and factors affecting the effectiveness. 
· Students draw sketches of cleaners. 
· Students work out the best design and select materials to make cleaners in groups. 
· Teacher comments on students’ designs.
· Students further improve their designs. 

Making aquarium cleaners
· Each group makes a cleaner.
· Each group conducts the first test under teacher’s guidance. 
· Students improve the design according to the results.
· Students conduct the final test to find out the most effective cleaner. 
· Students share the difficulties encountered in the making process.

	Conclusion
	Teacher comment on the effectiveness of the cleaners and find the best design.
Questions for discussion:
1. Is the position of water in higher than that of water out? 
2. Is the sucking power strong enough?
[bookmark: _GoBack]3. Is the cleaner clogged by small beads?







Examples of questioning
	· Q: What can you do if the cleaner is clogged?
A: Find out the clogged position(s) and try to improve the design of the cleaner.
· Q: How would you improve the design if the flow of water is too fast?
A: Adjust the size of straw opening to change the speed of water discharge.
  (any reasonable answers)
· Q: What happens to the water flow if the tube of the cleaner is bended?
A: The water flow stops because the bended tube blocks the water from flowing through.



	Reference
	[image: ]Some common tools for changing water in aquariums:

[image: ]
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