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Lesson design
Electrical circuit investigation

	Key Stage(KS)
	KS2

	Learning time
	1 hour

	Prior knowledge 
	· Simple principles of a closed circuit. (Refer to “Teacher notes” p.1)
· Circuit components of a closed circuit. (e.g. batteries, light bulbs)
· Properties and examples of electrical conductors and insulators.

	Learning objectives 
	Students are able to 
· recognise the relationship between the number of light bulbs and their brightness in a closed circuit.
· identify independent, dependent and controlled variables in a fair test.
· master science process skills, include using simple equipment for testing, observing, recording and analysing results.

	Inquiry question
	· In a closed circuit, if the number of battery remains unchanged, what is the relationship between the number of light bulb and its brightness?

	Safety precaution
	· To avoid the high temperature generated from circuit components, students are advised to wear rubber gloves (disposable) for connecting the circuits.
· After the experiment, students are asked to separate the red electrical wires and the power supply.
(Reference: Curriculum Development Institute (2011). “Safety Handbook for General Studies for Primary Schools”. Hong Kong: Education Bureau.)

	
	

	Teaching flow
	Content

	Motivation
	· Christmas is coming. Sally and her mother want to buy a Christmas light strand to decorate the Christmas tree at home.
· There are two light strands with the same number of battery, but one has more light bulbs than the other. Sally has to decide know which one to buy.
[image: ]
“Which light strand is brighter?” Sally asked. 

1: 

2:

Q: Can you help her find out the answer?
A: Any reasonable answers.




	Development

Experiment
(worksheet p.1-3)
	Setting a question
· Based on the scene above, students try to set an inquiry question for the experiment.
(Suggested question: In a closed circuit, if the number of battery remains unchanged, what is the relationship between the number of light bulbs and its brightness?)

Carrying out the experiment and recording results
Before the experiment, the teacher can 
· revise the concept of “closed circuit” with students before the experiment.
· explain / or let students read the steps of the experiment.
· invite students to predict the results.
· Students work in groups to connect one of /all of the closed circuits (including 1/ 2/ 3 light bulbs). Then, they have to observe the brightness of the light bulbs in the closed circuits.
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· Under the teacher’s guidance, students identify the independent, dependent and controlled variables in the fair test. 
Analyzing results and drawing conclusion
· Students discuss and analyse the experimental results.  
· Students answer the questions on the worksheet.

Conclusion: In a closed circuit, when the number of battery remains unchanged, the more the number of light bulbs, the dimmer the light will be.

	Conclusion

	Response to the inquiry question
· Q: In a closed circuit, if the number of battery remains unchanged, what is the  
relationship between the number of light bulb and its brightness?
A: In a closed circuit, when the number of battery remains unchanged, the more 
the number of light bulbs, the dimmer the light will be.






Examples of questioning 
	[image: C:\Users\CHUYUE~1\AppData\Local\Temp\notesAF924C\20150417_141031.jpg]Revision on “closed circuit” concepts
1. Q: What things (electrical components) are used to form a closed circuit?
A: A battery box, batteries, electrical wires, light bulbs/ motors. 
2. Q: How can the above components form a closed circuit?
A: The circuit components have to be connected in a complete path.

Variables in a fair test
3. Q: In the experiment, what is the difference of 3 closed circuits? 
A: The number of the light bulb. (This factor is called “independent variable”.)
4. Q: In this experiment, what do we measure? 
A: The brightness of the light bulb. (This factor is called “dependent variable”.)
5. [bookmark: _GoBack]Q: In this experiment, which factors remain unchanged?
A: The number and the type of the battery, the type of the light bulb, etc. (These factors are called 
“controlled variables”.)


	Common misconception
	· Misconception: Connecting wrong colours of electrical wires may affect the effectiveness of conductivity of the circuit.
    Actual fact: Different colours of electrical wires are all composed of copper wires and rubber. Using different colours of electrical wires will not affect the effectiveness of conductivity of the circuit.
· Misconception: Length of electrical wires will affect the brightness of light bulbs.
Actual fact: Length of electrical wires will not affect the brightness of light bulbs. It is because the resistance of the electrical wires is very low.

	Reference
	· Electricity and life (Chinese version only)
Content: It consists of six different areas, which including the importance of electricity, electricity supply, closed circuit, electricity and life, electricity and safety, and using electricity efficiently. A variety of resources , such as animations illustrating the properties of closed circuits, correct ways to use electricity, video clips about electricity supply and website about the calculation of the cost of electricity are also found in the follwing websites.
http://resources.hkedcity.net/resource_detail.php?rid=712002025
http://energy-efficiency.qed.hkedcity.net/Kit1/Index_Kit1.htm 
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