Phizzi enquiry

Circuit analyst

Target audience: Year 4 and Year 6

Big idea

Many common electrical components (eg. a bulb or buzzer) have two connection points, or terminals; these
two terminals need to be connected by wires (or other conducting material) to the two terminals of a battery
(or other power supply). Several components can be operated from a battery by connecting them with wires in
a single closed loop from one battery terminal to the other (a series circuit). The order of the components in a
circuit makes no difference to how they operate. A switch is a device that completes or breaks a circuit.
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Big question

Which circuit designs have mistakes in them?

Parsons Electronic Toy Company keep having toys returned because the circuits are faulty. They have deduced that
the circuit diagrams that are being sent to the factory are not all correct. Can you work out which engineer is making
mistakes? Which of the circuit drawings/diagrams show working circuits?
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Background science for teachers

There are many reasons why a circuit may not work, and this type of enquiry is good for encouraging an analytical
approach to diagnosing problems.

e Check for short circuits which can cause overheating.
e Check that the batteries are connected positive terminal to negative terminal.

e Look for breaks in the circuit.

\
Method :
Equipment N
1. Look carefully at the circuit drawing/diagram and predict whether you think it will work or not — justify your ideas
to your team. e Full circuit sets — switches, wires,
2. Build the circuit, exactly as shown in the drawing/diagram. If the circuit smells or feels hot, disconnect the batteries, lamps, buzzers, motors
battery immediately.
o ) ) o ) e Circuit drawing/diagrams — set
3. Record the circuit number and the name of the engineer in your books. If the circuit is faulty, you should explain L .
. , o 1 pictorial representations for
why it doesn’t work and draw a corrected circuit/circuit diagram.
o ) ) ) Year 4, set 2 circuit diagram
4. Swap circuit drawing/diagrams with another group and repeat steps one to three. ) .
representations for Year 6 (pdf in
5. When yc?u.hove checked all the circuits, deduce which of the engineers is making mistakes and needs some electronic pack)
extra training.
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Notes for teachers

This identifying and classifying enquiry can be used in Year 4 for pupils to practise their skills in circuit construction and testing their predictions about whether
circuits will work or not. It can also be revisited in Year 6 with a focus on interpreting and evaluating circuit diagrams as well as reviewing ideas about circuits.




Recording observations
Year 6 pupils make notes on their findings

Recording observations from constructing the 9 circuits from
Year 4 pupils construct the 9 circuits shown on the circuit diagrams provided. Where the
the cards and describe their observations and ideas. circuit doesn't work, they could draw the
Pupils could draw their own representations of the circuit diagram that should have been
circuits they make, take photographs, or cut and drawn by the engineer.
stick pre-prepared images an annotate them.
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. . What are the reasons a circuit might not work? (Year 4)
Remembering
@

. What equipment do you need to draw a circuit diagram? (Year 6)

. What are five key rules to remember when drawing circuit diagrams? (Year 6)

Understanding

Explain why we have a set of internationally recognised circuit symbols. (Year 6)

. What steps would you take to make the faulty circuits work? (Year 4)

. What questions would you ask in an interview to find out which engineer needs help with drawing circuit diagrams?
(Year 6)

Analysing q Evaluating ’
List at least four possible reasons why a circuit might not behave

Q. Your circuit isn't working — what steps do you take to find

how you expect it to. out what the problem is?

The batteries are flat. A. Systematically check the batteries and components. Trace the

The batteries or components are the wrong way round. flow of electricity around the circuit, making sure there is one
The bulb has blown. loop. Check batteries are connected positive to negative.

There is a loose connection.

There is a short circuit.

. ¢ Invent your own set of circuit symbols to help communicate your ideas about circuits and explain them. (Year 4)
Creating

e Create a flow diagram that could be kept in the circuit box to help children making circuits in the future. (Year 6)




