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Electric Art: Lighthouse Circuit
SUBJECT: 

Strand Unit:

Social, environmental and scientific education

Strand: Energy and Forces
Forces, Energy

Sorting and classifying                                                              
Recognising patterns                                                                
Interpreting                                                          
Recording and communicating
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Questioning                                              
Observing                                                  
Predicting                                                  
Investigating and 
Experimenting 
Estimating 
measuring                            

 
 
 
 
 
 

 
·    

 

Working scientifically:
 

Analysing:
 

Equipment Needed:

paper circuit template
lighthouse template
copper tape
LED
Coin battery
Paper clip (optional)
pencil and colours

LESSON OBJECTIVES:
learn about electrical energy
investigate current electricity by constructing simple circuits
use copper tape, coloured lights
experiment with simple switches
become aware of how some common electrical appliances work
become aware of the importance of the Earth’s renewable and non-renewable
resources
begin to explore and appreciate the application of science and technology in
familiar contexts
identify some ways in which science and technology contributes positively to
society



energy source – battery, mains, solar panel
conductive material – wire or cable
circuit – closed loop to allow the uninterrupted flow of charge

It is presumed prior to this lesson children will have been introduced to static
electricity, current electricity and constructing circuits. Children will use knowledge
from this to make and construct a light-up card with a working paper circuit.

Current Electricity:

When electrons move from one place to another, they carry electrical energy from
place to place. This is called current electricity or an electric current. Electrical
current is the flow of electrons in a wire.

With current electricity, there is an electric source such as mains, solar panels or
batteries. Electricity flows from the source through a wire, passes through any
electrical component (bulb, buzzer, motor) and back to the source, forming a
complete circuit.

Requirements of a circuit:

In order for electrical current to flow, three important conditions must exist:

Electric Energy:

BACKGROUND INFORMATION

Figure1: Basic circuit requirements. Electrical energy is the flow of electrons in a closed
loop.



LEDs are a particular type of diode that convert electrical energy into light. LED
stands for “Light Emitting Diode.” LEDs are all around us. In our phones, our cars and
even our homes. Any time something electronic lights up, there’s a good chance that
an LED is behind it. In short, LEDs are like tiny light bulbs.

However, LEDs require a lot less energy to light up by comparison. They’re also more
energy-efficient, so they don’t tend to get hot like conventional light bulbs. This
makes them ideal for mobile devices and other low-power applications. It also makes
them really good energy-efficient devices that help in the fight against climate
change. 

In electronics, polarity indicates whether a circuit component is symmetric or not.
LEDs, being diodes, will only allow current to flow in one direction. The positive side
of the LED is called the “anode” and is marked by having a longer “lead,” or leg. The
other, negative side of the LED is called the “cathode" and has a shorter leg. 

Current flows from the anode to the cathode and never in the opposite direction. In
other words for an LED to operate the longer end needs to connect to the positive of
the battery and the shorter end to the negative. A reversed LED can keep an entire
circuit from operating properly by blocking current flow. 

If the LED doesn’t emit light just try flipping it around or just flip the battery around!

LED (Light Emitting Diode)

Figure 2: Light Emitting Diode and LED circuit symbol



STEM LAB:
Design a light up paper circuit picture

Practical Lab:

the energy source (coin battery)

conductor (copper tape)

continuous loop

Use Engineering Design to plan and construct an electric light-up piece of art. A
paper circuit is a fully functioning circuit but as the name suggest it's built on paper
as opposed to the traditional circuit board. It has all of the components as discussed
above:

    

 

 

In a paper circuit, we use conductive tape as a substitute for traditional wires.
Conductive tape is very straightforward to use just peel off the backing and place it
where you want to go. Gaps are left in the circuit for where you want LED’s to be
placed. Once LED is in place secure with clear tape or use some copper tape.

 



You will need lighthouse template
,paper circuit template, copper tape
,LED, battery and paper clip  ,pencil,
crayon and/markers

1.

 
 

2. Construct an LED paper circuit. Using
the copper tape (peel white back off like
a sticker). Add a strip to the blue side
and then to the green side of the
template.

 
 

3. Add the LED to the circuit. Get the
LED to do the splits!! The long leg will
go tot he blue side and the short leg
to the green side of the circuit. 

 
 

4. Using some copper tape or cellotape,
stick the LED to the copper tape.  The
LED must be attached to copper tape
that you added to the circuit in Step 2. 
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Step by Step Guide: Electric Art 
 



5. Test circuit. Add some energy. Place
the 3v coin battery on the copper tape
(green side). Use a small piece of
copper tape to 'close the loop' and
complete the circuit. 

 
 

6. Flip the piece of copper tape over
so the COPPER makes contact with
the battery and the blue side of the
circuit. You know have a continuous
loop and energy can flow. 

 
 

7. Stick the third piece of copper tape
to the circuit. 

We are using a battery for energy
here, can you think of other forms of
energy that might be used?

 
 

8. Use a piece of paper and slide
under the battery. It will break the
circuit loop and act like a switch!!
Pull out the paper and light will
come on!

 
 



9. Lighthouse design. You will need:
template, paper circuit, pencil and
some colours. 

 
 

10. Add a design to the lighthouse
and set the scene. See some of our
images for inspiration or look up
lighthouses around the world.

 
 

11. Use a pencil and carefully poke a
hole where you would like the LED light
to go.  

 
 

12. Add the paper circuit to your
lighthouse picture. 

 

 
 



13. Pop the circuit over the little hole
you made in the artwork. Use some
tape or a paper clip to hold it in place.

(if you have leftover copper tape it can be
used to secure the picture)

 
 

14. Add the paper clip. it will keep the
light turned on and also connect the
circuit to the lighthouse. 

 
 

1. If LED does not make contact with the copper tape the circuit will not be complete.
Securely attach the LED to the copper tape.

2. If LED comes out too far past the copper tape the paper acts as an insulator and
the circuit will not be complete. Bend the wire of the LED to make contact with the
copper tape if this happens 

3. For an LED to operate the longer end needs to connect to the positive of the
battery and the shorter end to the negative (a little like putting batteries in remote
control!) 

Troubleshooting:
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