Y4 – Electricity
Lesson Plans
1. What is Electricity
a. Understanding and identifying mains and battery 
b. How electricity gets transported
c. UK pre-electricity / Developing World and alternatives to electricity 
2. Making Electricity 
a. Understanding the concept of a turbine to make electricity
b. Fossil Fuels and Renewables
c. How electricity is transported across the country
3. Circuits
4. Focus on Solar (for schools with solar panels)
a. Look at the School’s solar panels, relate to consumption
b. Group activities with solar panels
5. Save it, environmental awareness


Ideas for daily activities over the course:
Track weather and corresponding generation from school solar panels 
Track national electricity production (eg http://electricitymap.tmrow.co/)
Give 1-2 children an OWL meter to take home for a week, and take daily readings on their consumption and report back to class on what used most/less.  Alternatively, get them to take a meter reading to track 7 -day consumption (with parents help)
Make posters to put around the school encouraging others to “switch off” or “keep cold out, keep heat in” or another energy-saving action. Quite often there are competitions from utilities/energy retailers, keep an eye out. 




Lesson 1.  What is Electricity
a. Understanding and identifying mains and battery 
b. How electricity gets transported
c. UK pre-electricity / Developing World and alternatives to electricity 
Lesson Plan: 
Scottish Power  Lesson 2.1 “Life without Electricity”  1 hr – 1.5 hrs.
https://www.powerwise.org.uk/lesson_viewer/?id=3#slide_1
Extra resources for classroom:
Things that use electricity – at home (3 min). Lesson starter.
https://www.stem.org.uk/elibrary/resource/30647 
Things that use electricity – in a theatre (2:26). Lesson starter.
https://www.stem.org.uk/elibrary/resource/30649
Video: comparing 2 Peruvian villages with and without electricity (1:36)
http://www.bbc.co.uk/education/clips/ztwrkqt
Breakdown of electricity used in our buildings:
[image: ]
Home Activities:
· Identify items around home that are powered by battery/mains/both (table form or venn diagram)
· Write a short paragraph about what life would be like without electricity? What would be the disadvantages?  Would there be any advantages? 
Interactive activity: Socket overload calculator 
http://www.switchedonkids.org.uk/fun-and-learning/socket-overload
Interactive Quiz: Electrical Safety At Home
http://www.switchedonkids.org.uk/electrical-safety-in-your-home
Lesson 2.  Making Electricity
a. Understanding the concept of using a turbine to make electricity
b. Fossil Fuels and Renewables
c. How electricity is transported across the country
Lesson Plan:
2 BP Lesson Plans below - (focus on fossil fuels and renewables components – not saving energy (that is lesson 4)  



Need to register on BP website to access all resources: 
Fossil Link: http://bpes.bp.com/primary-resources/science/ages-7-to-9/electricity/fossil-fuels-resources/#article1662
Renewable Link: http://bpes.bp.com/primary-resources/science/ages-7-to-9/electricity/renewable-energy-resources/


[image: ]

Website showing interactive map of europe, showing live electricity generation  http://electricitymap.tmrow.co/ 
Plenty of Classroom and Home Activities supplied by BP online.

Additional Home Activity suggestions:
Power pole spotting – how many poles can you count on the way to school? Map how the electricity gets from the poles outside to the power socket in your bedroom.
Write a debate between two neighbours about a proposed wind farm/coal plant/solar farm.

Lesson 3: Solar [DRAFT]
Workshop session to investigate solar panels.
Introduce the solar panels on roof and what it does for school (powerpoint provided).
Break into groups to do solar powered activities (look at roof solar panels, hands-on experiments with solar panels e.g. direction/covering up to show effects on connected lightbulb).

Worksheet to tracking hourly generation of solar panelshttps://solar-aid.org/wp-content/uploads/2016/06/solar-worksheets.pdf


Lesson 4: Saving Electricity/Environmental Awareness
Miss Turmer to provide activities undertaken. 




Assembly Ideas [DRAFT]

[bookmark: _GoBack]Assembly 1: A group/class prepares a report on the school’s carbon footprint (including energy, waste, travel, water etc) and presents it to the school, explaining what a carbon footprint is and how they have reached these results. 

Assembly 2: The group highlight any areas where improvements and reductions can be made and explain how and where they intend to implement these changes. Certain classes/groups could be designated particular areas of responsibility. 

Assembly 3: At the end of the term/year, a follow-up assembly to explain changes/improvements that have been made and what the energy savings are. Also, what more can be done.

Presentation on What sustainability is/what it means. • Why it is important to pupils/classes/the school/parents/home. • Perhaps allocate each of the ‘8 doorways’ to separate classes/groups to work on and report back on. E.g. One class covers water management, another food and drink (possibility to involve catering in school and have them present in follow up assembly). • Encourage the children to consider sustainability in everything they do and with their teachers, record ideas where changes/improvements could be made. • There could be follow up assembly reporting how classes got on.
Link to an international school and how they cope without or with limited electricity
Prizegiving for: Best idea for saving energy. • Best class to reduce their energy use. • Greenest pupil and staff member.
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Introduction

Young Science Investigators: Energy is an exciting new science resource for teachers of 7-11 year olds created to
enhance learning about energy. The core of the resource is a set of three interactive online posters which are combined
with videos, PowerPoint presentations, online activities and worksheets. These are designed to complement

the existing and highly successful Young Science Investigators learning materials.

The overall subject of energy is split into three themes:
* Fossil fuels: fuels from deep under the ground

* Renewable energy: energy that will never run out

e Saving energy: what you can do

This resource includes a poster for each of the themes
and a suite of resources that can be accessed online. o
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Using the resources

Young Science Investigators: Energy is
composed of the following elements:

1. Three interactive posters (also available in
printed form)

2. Three short videos
3. Three PowerPoint presentations
4. Three online activities

5. Three sets of worksheets.

The resources provide a cohesive learning experience,
presenting information and activities in a logical,
structured sequence, beginning with the posters and
working through to the worksheets in the order above.

At the same time, each element of the whole resource can be used
independently, offering maximum flexibility. This way, you can select
the materials and themes that match your current planning.

All of the online materials can be presented to a whole class using an interactive
whiteboard. The PowerPoints and videos are particularly suited to this mode of presentation, while
the online flash activities can be completed by pupils working individually or in pairs at workstations.

Each online poster acts as a hub for the suite of learning resources, and also as a visual introduction, summing up the
essential knowledge contained in the theme. The videos are short films showing a child in a typical home or school
asking questions about energy. They are designed to stimulate thinking and help children relate the three energy themes
to their own experience.

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy
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Curriculum links

These materials resource the following home nations’ curricula.

England KS2

Scotland Curriculum
for Excellence
second level

Wales KS2
Science

Northern
Ireland KS2

Science Sc2 ba
Sc3 1a, e

SC4 1a, 2a—c, 3a, 4b

Glossary

Word/phrase

Science:
Planet Earth

SCN 201A, SCN 202A

Climate and Earth
science

SCN 210C, SCN 211D
Energy

SCN 217G, SCN 218G
Materials

SCN 232X

definition

Interdependence of
organisms

7.
The sustainable Earth
1,3-6

How things work
1.

The world around us:
Science and Technology
Movement and energy

— forces

— sound

— energy

Change Over Time
— how things change
— materials

— reducing, reusing and
recycling waste

fossil fuels

coal, oil and natural gas are fossil fuels

energy

energy is what allows something to move or work

swamp

a swamp is a wet area of land

dyes

dyes are chemicals that give materials different colours

tar

tar is a thick black oily substance used to make roads

turbine

a turbine is a machine with blades that spin round

generator

a generator is a machine that makes electricity

pollution

pollution is harmful things that are put into the environment

global warming

global warming is the heating up of the earth due to pollution in the atmosphere

climate change

climate change is the changing of the earth’s weather patterns and temperature over time

diesel

diesel is a type of fuel made from oil

solar

solar means ‘to do with the sun’

biofuels

biofuels are fuels made from plants and animals, such as wood; if something is renewable,

it can be easily replaced

carbon dioxide

carbon dioxide is an invisible gas given off by burning fossil fuels; it causes global warming

carbon footprint

Young Science Investigators: Energy

a carbon footprint shows the amount of carbon dioxide that a person or thing produces

www.bp.com/bpes/ysienergy
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Fossil fuels Teachers’ notes

PowerPoint presentation

The Fossil fuels PowerPoint presentation is a flexible learning resource, which your class can work through at its own
pace. It is a useful way of introducing questions and for presenting a deeper level of explanation than the video and
posters. The presentation has seven slides with text and illustrations/diagrams. The following notes will help

you make the most of the content.

@ The big three: coal, oil and gas
¢ Answer to question: coal, oil and gas come from under the ground.
¢ Discussion point: How else do we use coal, oil and gas?

€ Billions of skeletons

¢ Answer to question: fossils were buried over time by mud, sand and other living things, which formed rock.
¢ Discussion point: \What do you think the living things that made fossil fuels were?

€ OId king coal

¢ Answer to question: we get coal out of the ground by mining.
¢ Discussion point: \What happens to things buried underground for millions of years? (They turn to rock.)

@ Valuable oil and precious gas
¢ Answer to question: we get oil and gas out of the ground by drilling and moving them through pipelines.
¢ Discussion point: Oil and gas are found together — which one is on top? (Gas.)

@ What's the big deal with coal?

¢ Answer to question: electricity can be made in many ways (but the basic generator is the same each time),
e.g. by wind turbines, water (hydroelectric or tidal power), by burning waste or wood, or by burning oil or gas.
Solar cells also make electricity, as do hydrogen cells.
¢ Discussion point: Talk through how a coal power station works.
— Coal is burned in a giant boiler to heat huge quantities of water, which boils to give off steam.
- The steam is piped, under pressure, to a turbine, where it pushes against metal blades, making the turbine
spin at high speed.
- The turbine is fixed to a generator, which contains magnets and coils of wire — the magnets spin inside the
coils (or vice-versa), which generates electricity.
- The electricity goes to a transformer via cables and then to the national grid along high-voltage power lines to
homes, schools, etc.

0 Why all the fuss about oil and gas?

¢ Answer to question: oil is also used to make lubricants, wax, varnish, polish, other fuels, other synthetic fibres
and materials, etc. (Children can easily research this.)
¢ Discussion point: \What would happen if we could not use oil?

@ Something to think about...

¢ Answer to question: global warming is leading to changes in the climate — this affects weather patterns leading
to floods, droughts, desertification, habitat loss, melting of polar ice and many other effects.

¢ Discussion point: \What are the alternatives to fossil fuels? (Renewables — see the material about renewable
energy in this resource, plus oil from plants such as corn, wood and other biofuels, waste, and hydrogen fuel
cells, which power electric cars.)

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy
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Online activity

This is a simple sorting game in which pupils identify items that are
made from or use fossil fuels. The fossil fuels are represented by
the coal fire, petrol pump, diesel engine, camping gas bottle

and candle. Note that candles can be made from beeswax

and other substances that are not fossil fuels. The olive oil, wood
stove and garden rubbish fire do not use fossil fuels. There are some
good discussion points here.

e Crude oil or petroleum is a fossil fuel but there are many kinds of oils that are made from plants and animals,
e.g. cooking oils.

e Although coal is made from wood and other plant material, wood itself is not a fossil fuel — it takes millions of years
for wood to become coal (burning wood or garden rubbish also produces carbon dioxide, a major greenhouse gas).

Worksheets

The worksheets are included to consolidate learning about fossil fuels. They can be used in the classroom or for
homework.

Answers

Worksheet 1: Uses of fossil fuels

1.) TV and light: coal. Televisions and lights use electricity, which is most likely to be made from coal, although some
power stations burn oil or gas, and some electricity is generated from renewable sources such as wind.
Plane and bus: oil. Some vehicles run on gas but most buses use diesel fuel, and jet engines use kerosene
— both of these are derived from crude oil.
Central heating: gas. Oil is also acceptable here as it is still widely used in domestic heating.
Gas fire: gas.

2.) Other uses for coal: as well as fuel to produce electricity, coal is important in iron and steel production, and used to
make gas. By-products from coal include coal tar, pitch, creosote, nylon, solvents for paints and varnish.

3.) Coal comes from plants, including trees, which have been buried under pressure and heat. Plants grow and make
food from sunlight by photosynthesis, so the sun's energy is trapped as chemical energy in coal.

Worksheet 2: Problems with fossil fuels

1.) Flooding, droughts, climate change, melting of polar ice, loss of habitats.

2.) We use such large quantities of fossil fuels because they are the main fuels used to generate
electricity, power transport and for heating. They are also used widely throughout industry and
to make countless products.

3.) Typical answers might include: turning down heating, switching off electrical appliances,
unplugging battery chargers, walking or cycling instead of using a car, using public
transport, filling a kettle only to the level needed, using showers instead of baths,

insulating a house, and reducing/reusing/recycling.

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy
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Renewable eénergy Teachers’ notes

PowerPoint presentation

The Renewable Energy PowerPoint presentation explains what renewable energy is; where it comes from; and how
solar, wind and water (hydroelectric) energy works. The final slide is about some of the advantages and possible
drawbacks of renewables. The following notes will help you make the most of the content.

@ Renewable energy
* Answer to question: we can get energy by burning some types of rubbish.
¢ Discussion point: \Why do we depend on the sun’s energy? (Plants use the sun’s light and heat to growy,
and we depend on plants for food.)

€) Solar energy
* Answer to question: solar cells don't run out and they aren’t thrown away, unlike batteries.
¢ Discussion point: \Why don’t many houses in this country have solar cells? (We don’t have much sunshine
compared with sunnier countries.)

€ Solar panels

¢ Answer to question: solar panels don't generate as much electricity on cloudy days and don't work at
all at night.

¢ Discussion point: \Why else are some wind farms built at sea? (Some people object to them as they think
they spoil the countryside.)

@O Wind energy

¢ Answer to question: this is open (if you do not know where your nearest wind farm is there is a map at
www.bwea.com).
¢ Discussion point: \Why are wind turbines so large? (They generate more energy.)

@ How a wind turbine works
* Answer to question: wind turbine rotors always face the wind — they have a vane, like a weather vane,
and the whole rotor can turn horizontally to face the wind.
¢ Discussion point: \Where would a wind turbine work best at your school?

G Water energy

* Answer to question: hydroelectric power schemes involve flooding a lot of land so habitats are lost;
they are also expensive to build.

¢ Discussion point: \What is good about hydroelectric energy? (It doesn't pollute, it's renewable and it can be
switched on whenever it's needed.)

O Advantages of renewables
¢ Answer to question: other forms of renewable energy include wave and tidal energy, hydrogen fuel cells
(which use hydrogen to make electricity), biomass (generating energy from living material and animal waste),
and geothermal (which uses heat from underground).
¢ Discussion point: \What are some other advantages and disadvantages?

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy
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Online activity

This is a simple game where pupils must identify the true statement about renewable
energy from ten pairs of statements given one at a time on screen. The content links
the theme of renewable energy to other areas of the science curriculum such as forces,
light, habitats and materials.

The ten true statements are as follows.

Kate says: The sun is the source of light for solar cells.

Dev says: \Wind turbine blades are pushed by the wind.

Dev says: Energy is what makes things move or work.

Kate says: Electricity is a type of energy.

Dev says: Light energy from the sun allows us to see things.

Dev says: Heat is a kind of energy that can change materials.

Kate says: \Wood is a source of renewable energy.

Dev says: Night is when that part of the rotating earth faces away from the sun.
Kate says: Moving water has energy that can force turbine blades to spin.

Dev says: Global warming caused by burning fossil fuels is causing the loss of some animal habitats.

This activity is a good way to reinforce understanding of energy and the environment. It is best carried out by
pupils working in pairs at workstations where they can discuss answers.

Worksheets

The worksheets are included to consolidate learning about renewable energy. They can be used in the classroom
or for homework.

Answers

Worksheet 1: Comparing renewables and non-renewables

1.) Coal power station: produces air pollution, uses fossil fuels, needs large amount of water,
non-renewable energy (a, b, d, g).
Wind farm: depends on the weather, does not give off carbon dioxide gas, renewable energy,
can be located at sea (c, e, f, h).

2.) Reasons might include: they are expensive, some parts of the UK do not have much sunshine,
they do not produce large amounts of electricity, and if you live in a flat you might not have anywhere
to attach them. Some people may not be allowed to install them, for example, if they don’t own their home.

Worksheet 2: Arguments for and against renewables

1.) This is an open activity but typical comments might include the following.

For: they help the environment; we can get energy without causing pollution; they need
to go somewhere and it's windy round here; coal is running out.

Against: they spoil my view; they might be noisy; farmland will be lost; they ruin
the peace of countryside; they are expensive. Note that not all of these may be true!

2.) Extension task. The basic elements are: @ @

e the sun provides light and heat

N
¢ plants make food by using light
* animals depend on plants for food
* humans depend on plants and animals for food ‘ '

* people, animals and plants also depend on the sun’s energy to keep warm.

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy
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Saving eénergy Teachers’ notes

PowerPoint presentation

The Saving Energy PowerPoint presentation explains how we use energy, what forms of energy there are and how
electricity generation is linked to fossil fuels. It goes on to show some of the ways that we can all save energy in our
everyday lives. There are seven slides. The following notes will help you make the most of the content.

o We use energy all the time
e Answer to question: living things use energy, as do machines of all kinds, vehicles, gadgets, the weather,
the earth itself — just about everything!
¢ Discussion point: \What are some other things that move or make heat or noise?

@) Electricity means fossil fuels!
e Answer to question: not all electricity is generated from fossil fuels; increasing amounts of electricity come from
renewable sources: biomass, hydroelectric, wind and solar.
¢ Discussion point: \Which fossil fuel do we mainly use in the UK to generate electricity? (Coal.)

€ What else uses power?
e Answer to question: open.
¢ Discussion point: \What other things in your house use chargers? (MP3 players, cameras, video cameras,
laptops, radios, etc.)

@ The golden rule is... switch off!

e Answer to the question: open.
¢ Discussion point: Ask pupils if they can add to this list and identify the easiest way to save energy — think about
asking pupils to make a commitment to taking action.

6 Less heat, less energy
e Answer to question: we can also keep our homes warm by using insulation and by keeping doors, windows
and curtains closed. Electricity for heating our homes can be made in many ways (but the basic generator is the
same each time), e.g. by wind turbines, water (hydroelectric or tidal power), by burning waste or wood, by burning
oil or gas. Solar cells also make electricity, as do hydrogen cells.
¢ Discussion point: Discuss the type of heating that children have in their homes: gas, electric, oil, solid fuel.

 Reduce, reuse, recycle

e Answer to question: open.
¢ Discussion point: \What is one thing that you could reduce, reuse or recycle easily, and can you commit
to doing it?

@ Leave the car at home

e Answer to question: open.
¢ Discussion point: \Why do people use cars for short journeys and how could people’s attitudes be changed?

Young Science Investigators: Energy | www.bp.com/bpes/ysienergy




http://www.bp.com/bpes/ysienergy



Online activity

This is a challenging activity, which focuses on the science topic ‘properties of materials’
to help pupils to understand the importance of sorting for recycling.

Pupils must sort ten mystery objects into recycling boxes based purely on their properties
(the material is revealed at the end). This is difficult because some different materials,
such as wood and plastic, have quite similar properties. It will encourage a lot of
thinking and discussion.

The ten mystery objects, their properties and the answers are as follows.

Object Properties Recycling box

cereal box not hard, flexible, not strong, not magnetic paper/card

food can very hard, flexible, very strong, magnetic metal

wooden stick quite hard, flexible, quite strong, not magnetic other materials

glass bottle very hard, not flexible, very strong, not magnetic glass

plastic bag not hard, flexible, quite strong, not magnetic plastic

envelope not hard, flexible, not strong, not magnetic paper/card

pair of jeans not hard, flexible, quite strong, not magnetic other materials

aluminium drinks can very hard, flexible, very strong, not magnetic metal

brick very hard, not flexible, very strong, not magnetic other materials

plastic bottle quite hard, flexible, very strong, not magnetic plastic

Worksheets

The worksheets are included to consolidate learning about saving energy. They can be used in the classroom
or for homework.

Answers
Worksheet 1: Mini carbon audit

1.) This is an open activity but pupils might spot some of the following:
e don't leave windows or doors open
turn lights off when not needed
don't place furniture too near to heaters
don’t waste paper
turn off dripping taps
do not leave battery chargers plugged in
do not leave TVs, CD players, projectors or computers left switched on
don’t throw items that could be reused or recycled in the bin.

Worksheet 2: Why save energy?

1.) Check the diagram to ensure that pupils understand the sequence of the process that leads
to fossil fuels being burnt when we switch on a light. The correct orderis 4, 7, 3, 5, 1, 2, 6, 8.

2.) This is an open activity but the conversation might mention the following:
e fossil fuels being used up (non-renewable)
e pollution from power stations.

Young Science Investigators: Energy \ www.bp.com/bpes/ysienergy
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Introduction

Young Science Investigators: Energy is an exciting new science resource for teachers of 7-11 year olds created to
enhance learning about energy. The core of the resource is a set of three interactive online posters which are combined
with videos, PowerPoint presentations, online activities and worksheets. These are designed to complement

the existing and highly successful Young Science Investigators learning materials.

The overall subject of energy is split into three themes:
* Fossil fuels: fuels from deep under the ground

* Renewable energy: energy that will never run out

e Saving energy: what you can do

This resource includes a poster for each of the themes
and a suite of resources that can be accessed online. o
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Using the resources

Young Science Investigators: Energy is
composed of the following elements:

1. Three interactive posters (also available in
printed form)

2. Three short videos
3. Three PowerPoint presentations
4. Three online activities

5. Three sets of worksheets.

The resources provide a cohesive learning experience,
presenting information and activities in a logical,
structured sequence, beginning with the posters and
working through to the worksheets in the order above.

At the same time, each element of the whole resource can be used
independently, offering maximum flexibility. This way, you can select
the materials and themes that match your current planning.

All of the online materials can be presented to a whole class using an interactive
whiteboard. The PowerPoints and videos are particularly suited to this mode of presentation, while
the online flash activities can be completed by pupils working individually or in pairs at workstations.

Each online poster acts as a hub for the suite of learning resources, and also as a visual introduction, summing up the
essential knowledge contained in the theme. The videos are short films showing a child in a typical home or school
asking questions about energy. They are designed to stimulate thinking and help children relate the three energy themes
to their own experience.
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Curriculum links

These materials resource the following home nations’ curricula.

England KS2

Scotland Curriculum
for Excellence
second level

Wales KS2
Science

Northern
Ireland KS2

Science Sc2 ba
Sc3 1a, e

SC4 1a, 2a—c, 3a, 4b

Glossary

Word/phrase

Science:
Planet Earth

SCN 201A, SCN 202A

Climate and Earth
science

SCN 210C, SCN 211D
Energy

SCN 217G, SCN 218G
Materials

SCN 232X

definition

Interdependence of
organisms

7.
The sustainable Earth
1,3-6

How things work
1.

The world around us:
Science and Technology
Movement and energy

— forces

— sound

— energy

Change Over Time
— how things change
— materials

— reducing, reusing and
recycling waste

fossil fuels

coal, oil and natural gas are fossil fuels

energy

energy is what allows something to move or work

swamp

a swamp is a wet area of land

dyes

dyes are chemicals that give materials different colours

tar

tar is a thick black oily substance used to make roads

turbine

a turbine is a machine with blades that spin round

generator

a generator is a machine that makes electricity

pollution

pollution is harmful things that are put into the environment

global warming

global warming is the heating up of the earth due to pollution in the atmosphere

climate change

climate change is the changing of the earth’s weather patterns and temperature over time

diesel

diesel is a type of fuel made from oil

solar

solar means ‘to do with the sun’

biofuels

biofuels are fuels made from plants and animals, such as wood; if something is renewable,

it can be easily replaced

carbon dioxide

carbon dioxide is an invisible gas given off by burning fossil fuels; it causes global warming

carbon footprint

Young Science Investigators: Energy

a carbon footprint shows the amount of carbon dioxide that a person or thing produces
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Fossil fuels Teachers’ notes

PowerPoint presentation

The Fossil fuels PowerPoint presentation is a flexible learning resource, which your class can work through at its own
pace. It is a useful way of introducing questions and for presenting a deeper level of explanation than the video and
posters. The presentation has seven slides with text and illustrations/diagrams. The following notes will help

you make the most of the content.

@ The big three: coal, oil and gas
¢ Answer to question: coal, oil and gas come from under the ground.
¢ Discussion point: How else do we use coal, oil and gas?

€ Billions of skeletons

¢ Answer to question: fossils were buried over time by mud, sand and other living things, which formed rock.
¢ Discussion point: \What do you think the living things that made fossil fuels were?

€ OId king coal

¢ Answer to question: we get coal out of the ground by mining.
¢ Discussion point: \What happens to things buried underground for millions of years? (They turn to rock.)

@ Valuable oil and precious gas
¢ Answer to question: we get oil and gas out of the ground by drilling and moving them through pipelines.
¢ Discussion point: Oil and gas are found together — which one is on top? (Gas.)

@ What's the big deal with coal?

¢ Answer to question: electricity can be made in many ways (but the basic generator is the same each time),
e.g. by wind turbines, water (hydroelectric or tidal power), by burning waste or wood, or by burning oil or gas.
Solar cells also make electricity, as do hydrogen cells.
¢ Discussion point: Talk through how a coal power station works.
— Coal is burned in a giant boiler to heat huge quantities of water, which boils to give off steam.
- The steam is piped, under pressure, to a turbine, where it pushes against metal blades, making the turbine
spin at high speed.
- The turbine is fixed to a generator, which contains magnets and coils of wire — the magnets spin inside the
coils (or vice-versa), which generates electricity.
- The electricity goes to a transformer via cables and then to the national grid along high-voltage power lines to
homes, schools, etc.

0 Why all the fuss about oil and gas?

¢ Answer to question: oil is also used to make lubricants, wax, varnish, polish, other fuels, other synthetic fibres
and materials, etc. (Children can easily research this.)
¢ Discussion point: \What would happen if we could not use oil?

@ Something to think about...

¢ Answer to question: global warming is leading to changes in the climate — this affects weather patterns leading
to floods, droughts, desertification, habitat loss, melting of polar ice and many other effects.

¢ Discussion point: \What are the alternatives to fossil fuels? (Renewables — see the material about renewable
energy in this resource, plus oil from plants such as corn, wood and other biofuels, waste, and hydrogen fuel
cells, which power electric cars.)
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Online activity

This is a simple sorting game in which pupils identify items that are
made from or use fossil fuels. The fossil fuels are represented by
the coal fire, petrol pump, diesel engine, camping gas bottle

and candle. Note that candles can be made from beeswax

and other substances that are not fossil fuels. The olive oil, wood
stove and garden rubbish fire do not use fossil fuels. There are some
good discussion points here.

e Crude oil or petroleum is a fossil fuel but there are many kinds of oils that are made from plants and animals,
e.g. cooking oils.

e Although coal is made from wood and other plant material, wood itself is not a fossil fuel — it takes millions of years
for wood to become coal (burning wood or garden rubbish also produces carbon dioxide, a major greenhouse gas).

Worksheets

The worksheets are included to consolidate learning about fossil fuels. They can be used in the classroom or for
homework.

Answers

Worksheet 1: Uses of fossil fuels

1.) TV and light: coal. Televisions and lights use electricity, which is most likely to be made from coal, although some
power stations burn oil or gas, and some electricity is generated from renewable sources such as wind.
Plane and bus: oil. Some vehicles run on gas but most buses use diesel fuel, and jet engines use kerosene
— both of these are derived from crude oil.
Central heating: gas. Oil is also acceptable here as it is still widely used in domestic heating.
Gas fire: gas.

2.) Other uses for coal: as well as fuel to produce electricity, coal is important in iron and steel production, and used to
make gas. By-products from coal include coal tar, pitch, creosote, nylon, solvents for paints and varnish.

3.) Coal comes from plants, including trees, which have been buried under pressure and heat. Plants grow and make
food from sunlight by photosynthesis, so the sun's energy is trapped as chemical energy in coal.

Worksheet 2: Problems with fossil fuels

1.) Flooding, droughts, climate change, melting of polar ice, loss of habitats.

2.) We use such large quantities of fossil fuels because they are the main fuels used to generate
electricity, power transport and for heating. They are also used widely throughout industry and
to make countless products.

3.) Typical answers might include: turning down heating, switching off electrical appliances,
unplugging battery chargers, walking or cycling instead of using a car, using public
transport, filling a kettle only to the level needed, using showers instead of baths,

insulating a house, and reducing/reusing/recycling.
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Renewable eénergy Teachers’ notes

PowerPoint presentation

The Renewable Energy PowerPoint presentation explains what renewable energy is; where it comes from; and how
solar, wind and water (hydroelectric) energy works. The final slide is about some of the advantages and possible
drawbacks of renewables. The following notes will help you make the most of the content.

@ Renewable energy
* Answer to question: we can get energy by burning some types of rubbish.
¢ Discussion point: \Why do we depend on the sun’s energy? (Plants use the sun’s light and heat to growy,
and we depend on plants for food.)

€) Solar energy
* Answer to question: solar cells don't run out and they aren’t thrown away, unlike batteries.
¢ Discussion point: \Why don’t many houses in this country have solar cells? (We don’t have much sunshine
compared with sunnier countries.)

€ Solar panels

¢ Answer to question: solar panels don't generate as much electricity on cloudy days and don't work at
all at night.

¢ Discussion point: \Why else are some wind farms built at sea? (Some people object to them as they think
they spoil the countryside.)

@O Wind energy

¢ Answer to question: this is open (if you do not know where your nearest wind farm is there is a map at
www.bwea.com).
¢ Discussion point: \Why are wind turbines so large? (They generate more energy.)

@ How a wind turbine works
* Answer to question: wind turbine rotors always face the wind — they have a vane, like a weather vane,
and the whole rotor can turn horizontally to face the wind.
¢ Discussion point: \Where would a wind turbine work best at your school?

G Water energy

* Answer to question: hydroelectric power schemes involve flooding a lot of land so habitats are lost;
they are also expensive to build.

¢ Discussion point: \What is good about hydroelectric energy? (It doesn't pollute, it's renewable and it can be
switched on whenever it's needed.)

O Advantages of renewables
¢ Answer to question: other forms of renewable energy include wave and tidal energy, hydrogen fuel cells
(which use hydrogen to make electricity), biomass (generating energy from living material and animal waste),
and geothermal (which uses heat from underground).
¢ Discussion point: \What are some other advantages and disadvantages?
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Online activity

This is a simple game where pupils must identify the true statement about renewable
energy from ten pairs of statements given one at a time on screen. The content links
the theme of renewable energy to other areas of the science curriculum such as forces,
light, habitats and materials.

The ten true statements are as follows.

Kate says: The sun is the source of light for solar cells.

Dev says: \Wind turbine blades are pushed by the wind.

Dev says: Energy is what makes things move or work.

Kate says: Electricity is a type of energy.

Dev says: Light energy from the sun allows us to see things.

Dev says: Heat is a kind of energy that can change materials.

Kate says: \Wood is a source of renewable energy.

Dev says: Night is when that part of the rotating earth faces away from the sun.
Kate says: Moving water has energy that can force turbine blades to spin.

Dev says: Global warming caused by burning fossil fuels is causing the loss of some animal habitats.

This activity is a good way to reinforce understanding of energy and the environment. It is best carried out by
pupils working in pairs at workstations where they can discuss answers.

Worksheets

The worksheets are included to consolidate learning about renewable energy. They can be used in the classroom
or for homework.

Answers

Worksheet 1: Comparing renewables and non-renewables

1.) Coal power station: produces air pollution, uses fossil fuels, needs large amount of water,
non-renewable energy (a, b, d, g).
Wind farm: depends on the weather, does not give off carbon dioxide gas, renewable energy,
can be located at sea (c, e, f, h).

2.) Reasons might include: they are expensive, some parts of the UK do not have much sunshine,
they do not produce large amounts of electricity, and if you live in a flat you might not have anywhere
to attach them. Some people may not be allowed to install them, for example, if they don’t own their home.

Worksheet 2: Arguments for and against renewables

1.) This is an open activity but typical comments might include the following.

For: they help the environment; we can get energy without causing pollution; they need
to go somewhere and it's windy round here; coal is running out.

Against: they spoil my view; they might be noisy; farmland will be lost; they ruin
the peace of countryside; they are expensive. Note that not all of these may be true!

2.) Extension task. The basic elements are: @ @

e the sun provides light and heat

N
¢ plants make food by using light
* animals depend on plants for food
* humans depend on plants and animals for food ‘ '

* people, animals and plants also depend on the sun’s energy to keep warm.
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Saving eénergy Teachers’ notes

PowerPoint presentation

The Saving Energy PowerPoint presentation explains how we use energy, what forms of energy there are and how
electricity generation is linked to fossil fuels. It goes on to show some of the ways that we can all save energy in our
everyday lives. There are seven slides. The following notes will help you make the most of the content.

o We use energy all the time
e Answer to question: living things use energy, as do machines of all kinds, vehicles, gadgets, the weather,
the earth itself — just about everything!
¢ Discussion point: \What are some other things that move or make heat or noise?

@) Electricity means fossil fuels!
e Answer to question: not all electricity is generated from fossil fuels; increasing amounts of electricity come from
renewable sources: biomass, hydroelectric, wind and solar.
¢ Discussion point: \Which fossil fuel do we mainly use in the UK to generate electricity? (Coal.)

€ What else uses power?
e Answer to question: open.
¢ Discussion point: \What other things in your house use chargers? (MP3 players, cameras, video cameras,
laptops, radios, etc.)

@ The golden rule is... switch off!

e Answer to the question: open.
¢ Discussion point: Ask pupils if they can add to this list and identify the easiest way to save energy — think about
asking pupils to make a commitment to taking action.

6 Less heat, less energy
e Answer to question: we can also keep our homes warm by using insulation and by keeping doors, windows
and curtains closed. Electricity for heating our homes can be made in many ways (but the basic generator is the
same each time), e.g. by wind turbines, water (hydroelectric or tidal power), by burning waste or wood, by burning
oil or gas. Solar cells also make electricity, as do hydrogen cells.
¢ Discussion point: Discuss the type of heating that children have in their homes: gas, electric, oil, solid fuel.

 Reduce, reuse, recycle

e Answer to question: open.
¢ Discussion point: \What is one thing that you could reduce, reuse or recycle easily, and can you commit
to doing it?

@ Leave the car at home

e Answer to question: open.
¢ Discussion point: \Why do people use cars for short journeys and how could people’s attitudes be changed?
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Online activity

This is a challenging activity, which focuses on the science topic ‘properties of materials’
to help pupils to understand the importance of sorting for recycling.

Pupils must sort ten mystery objects into recycling boxes based purely on their properties
(the material is revealed at the end). This is difficult because some different materials,
such as wood and plastic, have quite similar properties. It will encourage a lot of
thinking and discussion.

The ten mystery objects, their properties and the answers are as follows.

Object Properties Recycling box

cereal box not hard, flexible, not strong, not magnetic paper/card

food can very hard, flexible, very strong, magnetic metal

wooden stick quite hard, flexible, quite strong, not magnetic other materials

glass bottle very hard, not flexible, very strong, not magnetic glass

plastic bag not hard, flexible, quite strong, not magnetic plastic

envelope not hard, flexible, not strong, not magnetic paper/card

pair of jeans not hard, flexible, quite strong, not magnetic other materials

aluminium drinks can very hard, flexible, very strong, not magnetic metal

brick very hard, not flexible, very strong, not magnetic other materials

plastic bottle quite hard, flexible, very strong, not magnetic plastic

Worksheets

The worksheets are included to consolidate learning about saving energy. They can be used in the classroom
or for homework.

Answers
Worksheet 1: Mini carbon audit

1.) This is an open activity but pupils might spot some of the following:
e don't leave windows or doors open
turn lights off when not needed
don't place furniture too near to heaters
don’t waste paper
turn off dripping taps
do not leave battery chargers plugged in
do not leave TVs, CD players, projectors or computers left switched on
don’t throw items that could be reused or recycled in the bin.

Worksheet 2: Why save energy?

1.) Check the diagram to ensure that pupils understand the sequence of the process that leads
to fossil fuels being burnt when we switch on a light. The correct orderis 4, 7, 3, 5, 1, 2, 6, 8.

2.) This is an open activity but the conversation might mention the following:
e fossil fuels being used up (non-renewable)
e pollution from power stations.
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