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LONDON
Population
8 million

Making a National Grid
– place cards

LEEDS
Population
800,000
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Making a National Grid
- power stations
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TRURO
Population
19,000

CARDIFF
Population
350,000
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NORWICH
Population
145,000

GLASGOW
Population
600,000
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RUGBY
Population
105,000

ST. IVES
Population
11,000
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.

Take urgent action to combat climate change and its impacts by
regulating emissions and promoting developments in renewable energy. 

,
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Building circuits to
explore the use of
solar cells

a.  Connect a battery to a bulb – find out what happens and write
      it down here.

b.  Now connect the battery to a buzzer – see what happens and
      write it down.

c.  Now try connecting the battery to a motor – make a note of
      what happens.

e battery can be replaced with a solar cell. (You may need more than one to do the same job as a battery.)

d. Find out if the bulb can be powered by solar cells and write
     down what happens.

In these activities you are going to be finding out how solar cells can be used to provide power
for circuits.

1. Getting the power
e first thing to do is to think about how to use a battery in a circuit.
Try setting up these circuits:
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e. Now see if the buzzer can be powered by solar cells and
make a note of what you see.

f. Now connect the solar cells to a motor- see what happens and
write it down.

The first of these experiments might seem a bit odd - why use light to get the solar cell to produce 
electricity, and then power the bulb to make light? There are good reasons though. The solar cell is 
likely to be on the roof of a building, and the bulbs in a room that has little or no natural light. 

What does a solar cell do? 

In what way is a solar cell like a battery? 

In what way is a solar cell different to a battery? 

Practical 
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2. How much light?
A solar cell needs light to work. In this experiment we’re going to find out how much.

How could you set up an experiment to see how the amount of light aects the amount of electricity
the solar cell produces? Here are some questions that might help you to plan the experiment.

a.  How are you going to vary the amount of light that reaches the solar cell?

b.  How will you know how much electricity the solar cell is producing?

c.  What will you need to measure or describe how much electricity is being produced?

d. d.  How will you record your evidence?

Now try setting up your experiment and finding out how the amount of light aects
the amount of electricity produced.

e.  What did your experiment show?
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a.  Let’s revisit how batteries work. Set up a circuit with two 
      bulbs. Put one battery in the circuit and see what happens.
      Now try three. What was the eect?

b.  Now try this with a battery and a buzzer. Increase the number
      of batteries and the number of buzzers to two. What happens?

c.  See if the same thing is true with motors as well.
      What happens?

Note: care has to be taken with this. Too many batteries mean too much power and this can
blow bulbs and burn out buzzers and motors.

d.  Set up a circuit with three bulbs. Try to power these using a solar cell. Now try two cells.
      What dierence did it make? Now try three. What happens?

e.  Try using the solar cells to power a set of buzzers. Does the same thing happen?

3. Turning up the power
If more power was needed in a circuit, more solar cells could be used. Solar cells can be connected 
together in the same way that batteries can. As with batteries, it matters which way round they go.
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f.  Try your ideas out now with motors. What happens?

Let’s think about what we’ve learned here.

What happens if we connect several solar cells together?

What have we got to be careful about when connecting them together?

Why might it be useful to connect a large number of solar cells together?

practicalaction.org/schools/solar-challenge


Solar Challenge Activity Useful worksheets Who
will lead?

Teamwork – assign team roles. You have a lot to do,
so decide who in your team will do what to make the
best use of your skills and time.

Research – carry out research to make sure you have
the knowledge to make the best recommendations
for the use of solar cells.

DeDeveloping and finalising your ideas – work out the best
use of the ten solar cells.

Modelling your ideas – use the community map
and/or your model to show your recommendations for
the positioning of the solar cells.

Presenting your ideas – plan a three-minute 
presentation to capture how your research helped you 
mamake your recommendations.
Reflection – think about how you worked as a team 
and what you have learnt through doing the solar challenge.

- Community case studies
- What does the community in
  Gwanda need electricity for?
- Village map

- Power to the people! 
- How much electricity do 
  appliances use?  appliances use?
- Appliance energy cards
- Ten squares = 10 units
- Village map

- Village map

- Team feedback

Your Solar
challenge

Your challenge is to work as a team to explore how best to use the ten solar cells to bring the
greatest benefit to the community. 
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What does the 
community in Gwanda
want electricity for?

What are people’s
needs and wants for

electricity?

Record details of people, their roles and their possible needs for electricity.
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How much energy do 
electrical appliances 
use?
Electrical energy is measured in units. is is how you pay for electricity at home – and how your school 
pays for it too. e electricity meter shows how many units you have used. e more units used – the more 
you have to pay!

e first one has been done for you. Complete the rest of the table.

Application Number of
hours used 
in the day

Amount of
energy used
in one day

Amount of energy used in
one day shown graphically

5

5

5

0.5

24

5

1

6

0.5

0.8

10

1

6

0.1

0.01

6

100W filament
bulb 

Colour TV 

Space heater 

Electric kettle 

Fridge/freezer 

LED bulb 

Phone charger

Water pump to
irrigate crops
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100W filament bulb

5 hours a day = 0.5 units

Colour TV 

5 hours a day = 0.8 units

Space heater

5 hours a day = 10 units

Phone charger 

1hr a day = 0.01 units

Electric kettle 

0.5 hours = 1 unit

LED bulb 

5 hours = 0.1 units

Fridge/freezer 

24 hours = 6 units

Irrigation pump

6 hours = 6 units

Computer

8 hours = 0.3 units

Radio

4 hours = 0.1 units

Use these cards showing typical uses of electricity in a day to help plan your daily use for
the village.

Electricity at night time

Some electrical appliances are likely to be used more in the evening or throughout the whole day. e 
solar cells do not produce as much electricity then. But you don't need to worry about this – the solar 
system can have a device called an accumulator. It stores energy during the day so it can be used 
at night timat night time.

Appliance energy cards
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Application Number of
hours used 
in the day

Amount of
energy used
in one day

Amount of energy used in
one day shown graphically
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Ten squares = 10 units of energy

Each team should have a strip of 10 squares for them to work out their use of energy for the village.

Shade in the squares to show how you plan to use the energy in the village. Using dierent
colours or types of shading might help. 

Add notes underneath to remind you what the uses are.

Shade in the squares to show how you plan to use the energy in the village. Using dierent
colours or types of shading might help. 

Add notes underneath to remind you what the uses are.

Shade in the squares to show how you plan to use the energy in the village. Using dierent
colours or types of shading might help.

Add notes underneath to remind you what the uses are.

Shade in the squares to show how you plan to use the energy in the village. Using dierent
colours or types of shading might help. 

Add notes underneath to remind you what the uses are.
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Listening to other people's ideas and feeding back to them
 in a positive w

ay is really
helpful for them

.

Listen to the presentations from
 each group. 

ink about how
 w
ell they did in term

s of
the criteria in the table below

. M
ake notes and give them

 a m
ark out of 5 for each area,

w
here 5 is the best.

P
lan

Team
w
ork

H
ow
 good is the plan?


