UNIT TITLE: Solar Powered Boats/ Spinning Plates
Delivery time: 1.5 hours
National Curriculum links: KS1, KS2, KS3: 3.4, KS4: 2.4
Background: Previous research by CSE shows that young people can play an important role in
influencing energy efficiency behaviour in the home. Involving young people in the study of
energy not only raises their awareness as future energy consumers, but also encourages energy
efficiency improvements and energy-saving behaviour in their homes now. Young People’s
Influence on Home Energy Efficiency - CSE, 1999.
Objectives of lesson/workshop:
To think about what electrical energy is, where it comes from and how we use it
To achieve an understanding of global warming and climate change
To explore an example of renewable energy: solar power
Learning outcomes:
The concept of climate change and how energy use contributes to this.
That energy can be produced in a more environmentally friendly way i.e. renewable energy
An understanding of the concept of solar energy and solar panels
Common Difficulties:
Technical: the solar circuits need a bright sunny day to work and can ‘short circuit’ if the screws
on the back get connected by any loose metal on the back of the panel (preventing the electricity
from travelling through the wire. (Check equipment before starting.)
Vocabulary:
Global Warming, Climate Change, Fossil Fuel, Pollution, Turn Off, Use Less, Save Energy, Solar
Power, Solar Panel, Renewable
Resources: (N.B. test resources before the start of the workshop)
For the introduction and plenary:
1.
Length of foil - e.g. from Scrapstore (see link below) or lots of big jumpers.
2.
A polar bear toy (or something to represent wildlife found in the North Pole).
3.
A globe or a map of the world.
For the practical:
4.
Stationery (planning sheets, colouring pens/pencils, strong sticky tape, scissors)
5.
Solar kits (pair of croc clips, solar panel, propeller and motor) ideally enough for one kit to
be shared between a pair of children, or one kit between small teams of children. (See link
below for purchasing information.)
6.
Plastic bottles and a small paddling pool – inflated and filled with water (if making solar
boats)
7.
or for ‘spinning plates’: paper plates (one plate per propeller)
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Running the Session: Introduction
Introduction:

10 mins

Children seated.
Discuss Energy. What it is and how we use it by asking the children to think of examples of
ways we use energy at home or in the room. Ask if they know what sort of energy their
suggestions use. Identify electricity as one form of energy.
The foil game:

15 mins

This game allows you to show why wasting energy is a bad thing.
Ask for a volunteer from the audience and explain that this child is representing the world.
Get the other children to identify some of the ways that their school was wasting energy as
you do so wrap the volunteer layers of ‘pollution’ (layers of foil, jumpers etc).
Explain that currently when we make electricity most of it comes from burning fossil fuels,
these are made over millions of years when the bodies of dead animals and plants get
squashed under layers and layers of rock. The pressure from the rock turns them into the
fossil fuels coal, gas and oil. We dig up this fuel and burn it to make electricity, however
doing this also releases pollution. This pollution goes into the sky and makes a layer around
our earth which traps the suns energy making the whole world a little warmer. Our
volunteer is also going to get warmer in the same way because of the layers around him
trapping the heat in.
Ask the children to identify the weather in the North Pole (cold, snowy and icy) and any of
the animals who live there (put polar bear on child’s head when mentioned). Ask what
happens to snow when it gets warm (it melts) so what will happen to the polar bear (he’ll
drown).
Explain that it’s not just the cold places that get affected. If hot places get hotter then they
will get drier and the animals will find it difficult to find a drink, and if the seas get warmer
then islands like Britain will get worse storms. So the whole world gets affected by the way
we make electricity in our little country.
Explain that as its making electricity that is one of the causes of making pollution then
saving energy in the ways we’ll discuss will mean we don’t have to burn as many fossil fuels
and we’ll be making less pollution.
Ask the children to name some of the ways of saving energy as you unwrap the volunteer,
removing a layer per idea.
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Running the Session: Practical
Overview:

45 mins

Give a brief explanation of the activity (making boats or making spinning plates with an
energy efficiency pledge and art work on)
Show the children a solar panel and ask them to identify it.
Explain briefly how it works (by catching the sun’s light energy and turning it into
electricity.) Explain that this is a renewable resource which causes less pollution and
damage to the environment than the burning of fossil fuels.
Planning and design:
Talk about the mechanics. The children will have to think about number/location of solar
panels/turbines/bottles. It is advisable to give younger students a set plan but older
children could be encouraged to come up with their own design.
For boats; the children will design their boat and think of a name for it (See attached
worksheet).
For Spinning Plates; decorate the paper plate on the side you would normally eat from and
add an energy sentence or pledge (see attached examples).
Construction:
Make the solar circuits as a class explaining each step in turn and allowing time for the class
to copy.
First ensure that all groups have a solar cell, two differently coloured wires with crocodile
clips, a motor, a propeller, two plastic bottles and some strong tape as shown in figure 1.

Figure 1

Figure2

Instruct the class to attach one end of each cable to the metal connection of the solar cell
Having done this, have the class connect the other end of the cables to the metal contacts
of the motor (it can be fiddly to attach these as they are quite small). This should now look
like figure 2.
The class can now attach the propeller loosely to the motor (make sure to tell the children
to attach this loosely otherwise it won’t turn).
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Finally allow the children to make a boat by sticking together two plastic bottles using
some strong tape. The solar kit can then be attached (note the propeller does not have to
be submerged). This should look something like figure 3. You can allow older students to
design their own boats using the prompt sheet.
For a spinning plate instead of making a boat attach a plate to the propeller.
Allow the children to test their boats outside in the small paddling pool.

Figure 3
Plenary:
Ask the children questions on the introduction topic. For example:

10 mins

Q.
A.

What happens when we burn fossil fuels to make electricity?
Pollution

Q.
A.

What causes global warming as a result of being ‘wrapped up’ in pollution?
The sun’s energy is trapped

Q.
A.

Using a map of the world or globe, point in turn to the North Pole, Desert areas and
Britain and ask what might happen to this area if the world warms ups too much?
Melting Ice / desert increase in size, floods, climate change, unpredictable weather etc

Q.
A.

What can we use instead of ‘fossil fuel’ to make electricity?
Sun, Wind

Q.
A.

How can we ‘Save Energy’ to reduce the pollution?
Turn appliances off and use less, walk instead of drive, shut windows when heating on, put
jumper on before turning heating up or on etc.

You could finish with a game like ‘Energy Efficiency Bingo’ or a colouring-in activity related to the
topic or an energy efficiency word search. See attached worksheet.
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Further information/resources
Links:
Middlesex University Teaching Resources sell solar kits: http://www.mutr.co.uk/index.php
Find your local Scrap store for materials: www.childrensscrapstore.co.uk or call Jeff Hill,
Bristol Children's Scrapstore Co-ordinator, 0117 914 3002
Other links:
www.teachernet.gov.uk/sustainableschools/index.cfm
www.eco-schools.org.uk/
www.curriculum.gcda.gov.uk/key-stages-3-and-4/subjects/index.aspx
Supporting resources:
Energy sentences
Solar boat considerations worksheet
Energy bug word search
Further information:
Get in touch with CSE for...
Home energy check questionnaire
Information about insulation and energy efficiency grant schemes in your area (ask CSE)
Information about other sustainable energy projects and resources
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Spinning Plates: Energy Sentences
You may want to write one of these energy saving tips onto your spinning plates:

When you have finished watching television, turn it off properly instead of leaving it on stand-by.
When it is getting dark outside, remember to draw the curtains to
keep in the warmth.
When someone is making a cup of tea, remind them just to boil the
amount of water they need.
If you are the last person to leave the room, turn the lights off.
Turn the radio off when you have finished listening.
Instead of computer games, sometimes play with toys which do not
need electricity like: board games, climbing frames, cycling or skipping?
Turn off the tap when I’m brushing my teeth to save water.
Visit my friend instead of talking for a long time on the phone.
Put a jumper on before deciding if you need to turn the heating up.
Walk or use public transport instead of using the car all the time.
Open curtains and blinds to allow natural light in, instead of putting
on the light.
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Don’t leave fridge and freezer doors open for a long time.
Share your car trips with other people to save fuel.
Make a draught excluder snake to stop warm air escaping from your
house.

Shut down your computer at the end of the day; don’t just leave it
on stand-by.

Insulate your loft to keep in the warmth.
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Solar Boats: Design Prompt Sheet
What you need to think about:
How many plastic bottles do you need?
What size should the bottles be?
How many solar panels should you use?
Where do the solar panels need to go?
How many motors do you need?
Where should the motor be attached?
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Solar Boats: Design Prompt Sheet
Ellie Energy Bug’s Word Search

Can you find these words:
Energy
Climate
Wind
Off
Temperature

Efficiency
Lights
Sustainable
Global
Solar

Renewable
Coal
Hydro
Warming
Flood

They can be up, down, diagonally, forwards
and backwards.
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