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Introduction
This is a course of 8, one hour lessons specifically targeted for children in years 4 and 5. A wide area of different topics of the environment is covered using a range of teaching and learning approaches. Presented are detailed plans for the lessons, along with the relevant resources needed for each one. The objective of the classroom materials is to fulfill the section of the Geography Key stage 2 National Curriculum shown below.
From the National Curriculum for key stage 2, Geography:

Pupils should have knowledge and understanding of environmental change and sustainable development
Pupils should be taught to: 

a. recognise how people can improve the environment or damage it, and how decisions about places and environments affect the future quality of people’s lives.

b. recognise how and why people may seek to manage environments sustainably, and to identify opportunities for their own involvement.
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Lesson Plan 1: ‘What is the Environment?’
Learning Objectives:

· To understand what we mean by the environment.

· To be able to identify different types of environments.
· To understand the difference between human and physical features.
· To understand that some environments are affected more by humans than others.
Introduction:

Start off by asking the children what they think we mean when we talk about the environment. What types of environments are there? The countryside, the classroom, the city centre, a lake, they are all types of environments. What features are in different environments? Answer is that the environment is the surroundings of any particular place, including the air, water, land, plants, animals, buildings etc.
Then, if you are giving the whole course of lessons, give a brief introduction to them: 

We will be learning about the environment for the next few lessons, looking at how we as humans affect it and more importantly how we can reduce our impact on it and become more sustainable. Sustainable development is ensuring a better quality of life for everyone, not only now, but also for generations to come in the future. This means that we need to keep our environment clean and healthy not only for ourselves but also for people in the future. We shall be looking at waste that we produce, air pollution, water pollution and various types of energy sources which we use.
Introduction to activity:

This lesson we shall be concentrating on the environment as a whole. We shall be looking at a few different types of environments and looking at what they consist of and how much impact we have had on the environment.
Activities:


The activity for the children to do is to each fill out the environment table (Resource 1(b)), taking information from the photographs provided (Resource 1(a)). Go through the first two photographs with the whole class, to make sure they understand what they need to do. You will need to explain the meaning of physical features (naturally occurring features such as trees, lakes and hills) and human features (such as roads, buildings and walls).They can then do the rest of the photographs in pairs. It is important to get the children to stick there sheets into their topic books, once they are finished. This is something that should be done with all worksheets that they complete throughout these lessons.
Conclusion:


We have seen that there are many different types of environments and some have been affected by us much more than others. Ask the children which environment they thought was least affected by us, and which had been affected the most, and why they thought this. In the desert there were no human features, while in the city there was a very small amount of physical features.


The reason for there being small amounts of human impact changes from place to place. Areas such as the Lake District (picture 8) and Roundhay Park (picture 4) are protected by the government. While other areas such as the desert (picture 6) are harsh environments and are difficult to live in, so very few people live in them.
Due to the increasing population on earth we are having a bigger and bigger impact on our environments and the size of the city environment is increasing at a rapid rate, while other more natural environments are reducing in size rapidly. We need to preserve our natural environments so that people in the future will be able to experience them as we do. Can you imagine a world completely covered in a city like environment?
Timings:

Introduction – 10 minutes
Activity – 40 to 45 minutes

Conclusion – 5 to 10 minutes
Equipment Needed:

· Resource 1(a) – Environment photographs
· Resource 1(b) - Environment tables: 1 for each child

· Resource 1(c) - Environment table answer sheet

· The children will need their Topic Books and a pencil

· Pencil sharpeners and rubbers

· Glue sticks
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Lesson Plan 2: ‘Our Rubbish’
Learning Objectives:

· Identify what kind of wastes we produce.
· To be able to describe the life of most of our waste (i.e. not recycled).
· To understand what organic waste is.
· Get the children to start thinking about what products are actually made of, e.g. felt-tip pens are plastic.
Introduction:

Today we will be looking at waste. What different types of waste we produce and what happens to most of it. So, question, what is waste? Waste consists of materials which we don’t use and don’t need and therefore they are materials which are worthless to us. 

Now, what kind of waste do we produce? The children should hopefully be able to name several types of waste, but make sure you point out the less obvious ones to them such as organic waste and human waste. Tell the children that all waste has to be managed in some way, most will go to landfill sites, but a small quantity is recycled, water will be cleaned and re-released into the environment. What is recycling? Recycling is the process by which solid waste materials are transformed into new products in such a manner that the original products may lose their identity. What can we recycle? Products such as Paper, Glass, Plastic, Clothes, Toys, Organic Waste and metal can all be recycled.
Activities:
Activity 1: This activity involves going through the classroom bin and identifying and counting the different waste products that are found. One child at a time, who should be wearing gloves, can have the job of going through the bin. While another can have the job of making a list and tallying up what is found on the whiteboard. Try to give as many children as possible the chance at doing each task.
 Once everything has been written up on the board, discuss with the children what has been found, and if perhaps we can categorise the different items into certain areas. For example, felt-tip pens and drinks bottles could both be categorised as plastic. Suggested categories are Paper or card, Plastic, Organic Waste, Metal, and Miscellaneous. After this, discuss which items they think could and which could not be recycled. When I did this with my class the only item we did not think could be recycled was chewing gum.
Note: It is very important to have a quick look in the bin before the class to make sure there is a sufficient amount of different types of waste. Plant things in the bin to make sure there are a wide variety of materials in it, such as a drinks bottle, drinks can and some organic waste (such as a banana skin).
Activity 2: The second activity is to complete the waste worksheet (resource 2(a)). When the children are around halfway through the worksheet you will need to show them the diagram showing the life of our rubbish (resource 2(c)) and briefly describe it to them to make sure they understand it. They will need to understand it for the last question on their worksheet. 
Conclusion:


We produce many different types of waste, most of which can to some degree be recycled which we shall be looking at more closely next lesson. Look back at the different categories that were found and point out which ones we can recycle, and which ones we can’t. Ask the question ‘What is organic waste?’ to make sure they do understand what it is.
Timings:

Introduction – 5 to 10 minutes

Activity 1 – 20 to 25 minutes

Activity 2 – 20 to 25 minutes

Conclusion – less than 5 minutes
Equipment Needed:

· Resource 2(a) – ‘Waste Worksheet’: 1 for each child
· Resource 2(b) – ‘Waste Worksheet Answer Sheet’
· Resource 2(c) – ‘The Life of Our Rubbish’
· Various waste products to plant in the classroom bin
· White board with suitable pen and board rubber

· The children will need their Topic Books and a pencil

· Pencil sharpeners, rubbers, and glues ticks 
· Rubber Gloves
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Waste Worksheet
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1. How many types of waste did we find in the classroom bin?
2. How many of these can not be recycled? 

3. Which type of waste did we find the most of? 
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4. Can this be recycled? 


5. How many categories did we use to put all the types of waste in? 

6. What were the categories? 



















7. What do you think the most common type of waste in the school kitchen bin would be? 







8. Can this be recycled? 


9. Can you think of any other types of waste that the school produces? 

10. Where does most of our waste go? 





11. What does the school recycle? 






12. Do you recycle at home? 



13. What can we recycle at home? 







14. Look at the diagram showing the life of waste; now, in a few sentences, describe it in your own words.
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Waste Worksheet Answer Sheet
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1. How many different types of waste did we find in the classroom bin?
2. How many of these can not be recycled? 

3. Which type of waste did we find the most of? 
Paper
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4. Can this be recycled? 
Yes

5. How many categories did we use to put all the types of waste in? 

6. What were the categories? 

Paper or card, Plastic, Organic Waste, Metal, Miscellaneous etc.  









7. What do you think the most common type of waste in the school kitchen bin would be? 

Organic Waste



8. Can this be recycled? 
Yes

9. Can you think of any other types of waste that the school produces? 


Computers, Water, Pens, Ink Cartridges, Human Waste etc.



10. Where does most of our waste go? 
Landfill Sites




11. What does the school recycle? 
Ink Cartridges





12. Do you recycle at home? 



13. What can we recycle at home? 
      Paper, Glass, Plastic, Clothes, Toys, Organic Waste etc.




14. Look at the diagram showing the life of waste; now in a few sentences describe in your own words, what happens to the rubbish that you put in the bin at home.
           We put the rubbish outside our house so that the dustbin men can pick it up and put it into their lorry. They then take it to a landfill site and dump it there. Eventually, the rubbish along with all the other rubbish at the landfill site is covered up and buried.
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Lesson Plan 3: ‘Recycling’
Learning Objectives:

· To understand what we mean by raw materials.

· To know more about why we need to recycle.

· To know what kind of things we can recycle.
Introduction:

In the last lesson we were looking mainly at waste, and how most of it will go to a landfill site. We did though touch on recycling and we will be concentrating on this today. Recycling is a much more sustainable way of managing waste than dumping it. There is not an unlimited supply of suitable places for landfill sites, plus there is also not an unlimited supply of raw materials. What are raw materials? Raw materials are natural materials which are processed to make thinks, for example the raw material of paper is wood and metals are raw materials which are mined. Therefore, if we do not start to recycle more, in the future there will be fewer raw materials for making things with, i.e. our current method for managing our waste is not sustainable. 
Activities:

Activity 1: The first activity is relatively brief and involves thinking about what kind of things we can recycle. Look at the resource 3(a) showing pictures of different types of recycling, and have a brief discussion about what is on it. Do we personally recycle everything that we could? Do they think that people should do more as individuals? Then look at the diagram on the sheet, this shows how through recycling a raw material can be used over and over again, and therefore there is less pressure on our raw materials. This is in contrast to the life of our waste sheet which was looked at in lesson 2, in that diagram our waste reached the landsite and then was just left there, and therefore our waste was not reused.

Activity 2: This activity involves making posters to encourage people to recycle; these can hopefully ultimately be put up in the classroom or around the school. To start with the class will need to brainstorm for ideas of what they could draw. Posters to be drawn could include a cartoon character dustbin, a poster split in two one showing an ideal landscape and the other with litter everywhere, or a similar drawing to the one in resource 3(b).

The poster could include writing on it to encourage whoever is looking at it to recycle. You can use resource 3(b) here to help, you can ask the children to use one or two of the facts that it gives on there poster. These facts are designed to shock the reader and compel the person looking at the poster to do something about it.
Conclusion:


In this lesson we have learnt why recycling is important. Without recycling we will be reducing the quantity of our raw materials in the world, and therefore this will be a disadvantage to us in the future when there shall be fewer raw materials to make things from. An increase in recycling would also reduce the pressure on landfill sites which we are currently filling at a tremendous rate. To reach sustainable development, a huge increase in recycling is needed.


We have learnt how a lot of different things can be recycled; paper, organic waste and even fishing lines. Hopefully, the posters we have made today will be put up in school and they will encourage us to recycle more. Next lesson we shall be looking at water pollution.
Timings:

Introduction – 5 minutes

Activity 1 – 10 minutes

Activity 2 – 40 minutes
Conclusion – less than 5 minutes
Equipment Needed:

· Resource 3(a) – ‘Recycling: A more environmentally friendly way of dealing with our Rubbish’
· Resource 3(b) – ‘Recycling facts’: at least 1 between 2 children
· Pencils, Pencil sharpeners and rubbers

· Colouring Pencils
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Recycling Facts

· If you collected all the waste you make in one year, it would weigh 10 times as much as you do!
· It is estimated that up to 90% of what we put in our bins is recyclable.

· Recycling aluminium can use as little as 5% of the energy needed to make it from raw materials.

· We use over six Billion glass bottles and jars each year. It would take you three and a half thousand years to sing "Six Billion Green Bottles"!

· Glass is 100% recyclable! However only 25% of it is actually recycled.
· Every year we need a forest the size of Wales to provide all the paper we use in Britain.

· The average British family throws away 6 trees worth of paper in their household bin a year.

· Every tonne of paper recycled saves 17 trees.

[image: image39.png]4.(b)




Lesson Plan 4: ‘Water Pollution’
Learning Objectives:

· Understand that there is not an unlimited supply of water.
· To learn the process by which water comes to our taps and then returns to rivers.

· To know what various uses we have for water.
· To make the children to think about how they feel about the environment.
Introduction:

After spending the two previous lessons looking at waste and recycling we are now going to move on and look at water pollution. Clean water is essential to us, water is something that we cannot live with out, and dirty water is unhealthy for us and will make us ill. For this reason in this country a great amount of effort is made to make sure that water coming to our taps is clean and healthy. Not only that, but once we have used it, it needs to be cleaned again before being put back into the environment. Ask the children what the meaning of contaminated is? It means unclean polluted water which contains various harmful chemicals. Some factories and farms release contaminated meaning unclean, water into the environment and this can harm the environment, and some have been punished with large fines for doing so. Polluted water will not only effect the immediate environment as it will travel from where it is dumped, either down a river, across a sea or through the water cycle, for example acid rain.

Water is not only used for drinking, what other things do we use it for at home? We use it for cooking, heating, washing clothes, washing the car, watering plants etc. What about in leisure activities (swimming)? Farms use it to water their crops and in factories it is used to cool equipment down.

It is important to remember that we do not have an unlimited supply of water. On some occasions in particularly hot and dry summers the government has had to put a ban to using water for non necessary uses, such as ‘hose pipe bans’ with a ban on watering your garden. This is because our water storage in reservoirs has got to particularly low levels, because of the lack of rain.
Activities:

The Activity is to go through and complete the worksheets resources 4(a) and 4(b). If some children finish early they can continue with the posters which they were doing in the last lesson.
Conclusion:


In this lesson we have learnt that we have many different uses for water, heating, cooking, cooling, watering crops etc. In this country we don’t need to worry too much about the amount of water we use, as we have a lot of rain which fills up our reservoirs, although sometimes when there has been a long period with no rain we have had to be more careful with our water usage, hose pipe bans.

We need to clean the water before we drink it to stay healthy, but we also need to make sure that we clean it again before releasing it back into the environment, otherwise we will harm our environment. Those people who do pollute our rivers need to be punished for doing so, and hopefully this will discourage them for doing it again, and deter others from doing it in the first place.

Timings:

Introduction – 5 to 10 minutes

Worksheet 1 – 20 to 25 minutes

Worksheet 2 – 20 to 25 minutes

Conclusion – less than 5 minutes
Equipment Needed:

· Resource 4(a) – ‘Water Pollution Worksheet 1’: 1 for each child

· Resource 4(b) – ‘Water Pollution Worksheet 2’: 1 for each child 

· Resource 4(c) – ‘Water Pollution Worksheet 1 and 2 Answer Sheets’
· The children will need their Topic Books and a pencil

· Pencil sharpeners, rubbers, and glues ticks 
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Water Pollution Worksheet 1
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Water Pollution Worksheet 2
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We have a lot of water in our country so we can use as much water as we want.
[image: image48.png]4.(c)




We can’t help countries where people don’t have clean water. 
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People in this country waste water. 
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The amount of water there is to drink depends on how much rain falls. 
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Factories and farms can’t help polluting water. 
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We need clean water to be healthy. 
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People who pollute water should be punished. 
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Polluted water does not affect the environment. 
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Polluting water only affects the immediate environment. 
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Drinking dirty water can make you ill.  
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Water Pollution Worksheet 1 Answers
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Water Pollution Worksheet 2 Answers
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We have a lot of water in our country so we can use as much water as we want.
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We can’t help countries where people don’t have clean water. 
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People in this country waste water. 
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The amount of water there is to drink depends on how much rain falls. 
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Factories and farms can’t help polluting water. 
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We need clean water to be healthy. 
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People who pollute water should be punished. 
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Polluted water does not affect the environment. 
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Polluting water only affects the immediate environment. 
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Drinking dirty water can make you ill.  
[image: image84.png]



[image: image85.png]



It makes me feel really sad that some of our environment is like this. We need to try and stop this from happening and clean up areas that are already like it. People who pollute the environment should be punished for it, and hopefully this will discourage them from doing it again.











































Lesson Plan 5: ‘Air Pollution’
Learning Objectives:

· To learn the names of some of the most common air pollutants.
· To learn where harmful gasses come from and what they harm.

· To understand why we shouldn’t waste electricity.
Introduction:

After looking at water pollution we will be learning about air pollution today. There are hundreds of pollutants that float around in the air that we breathe. These gasses come from a number of different sources. What do I mean by the word sources? A Source is where the gas can be found or where it first comes from, for example the sources of some gasses are car exhausts.


We are also going to be thinking about how using electricity causes air pollution. Can we think of some things that use electricity? Electricity is made by power stations and in the making of it they give out harmful gasses from huge chimney stacks. So the use of electricity is polluting our atmosphere and therefore it is important not to waste electricity for this reason and for the fact that it costs us money to use electricity.  
Activities:

Activity 1: This activity is to read through the story ‘The day the air pollution gremlins came to town’ (resource 5(a)) with the children. Hand out the Gremlin cards (resource 5(b)) to the children who will play those parts either as individuals or as small groups. The teacher will be the narrator and could also play the parts of the two children in the story, or a couple of children in the class could play the children. The teacher needs to keep the story going and will need to prompt which speaker is next, as on the cards the children will only know what they have to say but not when.


Activity 2: The second activity is to complete the air pollution worksheets (resources 5(c) and 5(d)). The children will need to use the Gremlin Cards to complete them.
Conclusion:


We have learnt about six different gasses which are harmful to our environment. What were they? We need to try and reduce the amount of these gasses that we release into the air. We can help here by making sure that we do not waste electricity. There are other ways, such as using cleaner, more efficient cars, and using less polluting ways of transport, such as public transport, cycling and walking, instead of using the car. The government sets air quality standards for the different gasses these are designed to protect the health and welfare of people, plants, and animals, and to protect buildings, monuments, water resources, etc, by reducing the amount of pollutant gasses which we put into the atmosphere.
Next lesson we shall continue to look at air pollution, but we will be concentrating on an affect of some of the gasses that we are polluting our atmosphere with called the greenhouse effect. We shall also be doing a short test on what we have learnt today, it will be on the gasses we have looked at and if you have done it correctly all the answers should be in the able you filled out for question one of the worksheets.
Timings:

Introduction – 5 minutes

Activity 1 – 10 to 15 minutes

Activity 2 – 35 to 40 minutes

Conclusion – 5 minutes
Equipment Needed:

· Resource 5(a) – ‘The day the air pollution gremlins came to town’ (This script is needed for the teacher and for the two children playing Christina and Steven).

· Resource 5(b) – The Gremlin Cards (there are 6)

· Resource 5(c) – ‘Air Pollution Worksheet 1’: 1 for each child

· Resource 5(d) – ‘Air Pollution Worksheet 2’: 1 for each child

· Resource 5(e) – Air Pollution Worksheet 1 and 2 Answers

· The children will need their Topic Books and a pencil

· Pencil sharpeners and rubbers

· Glue sticks

· Colouring Pencils
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The Day the Air Pollution Gremlins Came To Town

Characters

Christina
Steven

The Gremlins: 

Smelly Sulfur Dioxide
Nasty Nitrogen Oxide
Odious Ozone
Pesky Particulate
Cranky Carbon Monoxide
Lumpy Lead 
(The Gremlins may be cast singularly or as a group of actors.)

Setting

Christina and Steven are sitting in a living room with the television, radio, fan, and three or four lights on. They are watching a television show.

Dialogue

Christina: This is my favorite show!

Steven: Yeah, I just love the Power Rangers. The song that's playing on the radio right now is pretty cool too. It goes along with the action on the TV.

Christina: (She gets up and looks outside the window) Hey, Steven look at that! (Points to the sky)

Steven: Wow! I wonder what it is. Let's go outside and get a better look.

Steven and Christina go outside. A large cloud comes closer to them. Underneath or behind the cloud are the Air Pollution Gremlins. The cloud stops right in front of Steven and Christina. Immediately, the Gremlins start jumping around and making faces at the audience and Christina and Steven.

Steven: Who are you?

Smelly Sulfur Dioxide: We are the Air Pollution Gremlins. We've come to take over your town.

Christina: Why would you want to do that? Only nice people live here.

Pesky Particulate: You may be nice people, but nobody seems to care about the air in this town. So, it looks like a good place to live. (Sneer)
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Steven: I notice each of you has a different name. Why is that? Aren't you guys all the same?

Cranky Carbon Monoxide: We have different names because we come from different sources and cause different problems.

David & Christina: Oh No!!

Cranky Carbon Monoxide: I'm Cranky Carbon Monoxide. I mostly come from car exhaust. I like to make people dizzy and give them headaches. (Twists hands menacingly)

Smelly Sulfur Dioxide: I'm Smelly Sulfur Dioxide. I come from smokestacks of power plants and industries. I can hurt your eyes, noses, and lungs. I can even eat away iron and steel. I like to make the air look hazy. (Lunges at audience)

Nasty Nitrogen Dioxide: I'm Nasty Nitrogen Dioxide. I have a yellow-brown color and I come from cars, electric power plants, and other large industries. I can make the air brown and hazy. I like to hurt lungs, plants, and metals. (Makes an evil laugh)

Lumpy Lead: I'm Lumpy Lead. I can contaminate the air, food, and water. Also, I am found in some old paints. I'm very harmful to children and fish. (Does a little dance)

Odious Ozone: I'm Odious Ozone. I'm invisible by myself, but when I get together with my friends, I can help form smog. I can make it hard to breathe. 
Pesky Particulate: I'm Pesky Particulate. I live in the air and like to travel on the wind. I make things dirty and I can carry harmful chemicals into your lungs as well. (Makes a very loud and evil laugh)

Christina: All of you sound so terrible! We don't want you to live here.

Odious Ozone: You make it easy for us by wasting electricity and asking your parents to drive you everywhere you want to go!

Steven: You mean that just because we waste electricity and ride around a lot in the car, you guys are here to stay?

Nasty Nitrogen Dioxide: Bingo! Thank you for the invitation to live in your town!

Christina: Well from now on, you're not invited to our town. I'm not wasting electricity anymore and I'm going to walk or ride my bike if I want to go somewhere nearby.

Steven: Yeah! (Firmly) We're starting right now!

Steven and Christina rush inside and turn off all the lights and appliances they had left on.

Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.

Lumpy Lead: I'm sure we can find another town where people are wasting energy. C'mon, let's go! The Gremlins leave in their cloud.
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Christina: What do you want to do now?

Steven: Let's go outside and ride our bikes in the fresh, clean air.

Christina: I hope those Gremlins don't come back.

Steven: They won't as long as we continue to use energy wisely.

The End


Acknowledgment

Play written by Laura Venegas, University of Texas at El Paso TES Course, 1995.
http://www.tnrcc.state.tx.us/air/monops/lessons/gremlinlesson.html
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Gremlin Scripts

To make the gremlin cards cut out the gremlin pictures above and stick those on 6 separate cards. They then need to have the correct speech (from below) for each one to be cut out stuck to the back of it.

1. Smelly Sulfur Dioxide: We are the Air Pollution Gremlins. We've come to take over your town.

2. Smelly Sulfur Dioxide: I'm Smelly Sulfur Dioxide. I come from smokestacks of power plants and industries. I can hurt your eyes, noses, and lungs. I can even eat away iron and steel. I like to make the air look hazy.

All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.

1. Pesky Particulate: You may be nice people, but nobody seems to care about the air in this town. So, it looks like a good place to live. (Pesky Particulate sneers)

2. Pesky Particulate: I'm Pesky Particulate. I live in the air and like to travel on the wind. I make things dirty and I can carry harmful chemicals into your lungs as well. (The Pesky Particulate makes a very loud and evil laugh)

All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.

1. Cranky Carbon Monoxide: We have different names because we come from different sources and cause different problems.
2. Cranky Carbon Monoxide: I'm Cranky Carbon Monoxide. I mostly come from car exhaust. I like to make people dizzy and give them headaches. (Cranky Carbon Monoxide twists his hands menacingly)
All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.
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1. Nasty Nitrogen Dioxide: I'm Nasty Nitrogen Dioxide. I have a yellow-brown color and I come from cars, electric power plants, and other large industries. I can make the air brown and hazy. I like to hurt lungs, plants, and metals. (Nasty Nitrogen Dioxide makes an evil laugh)

2. Nasty Nitrogen Dioxide: Bingo! Thank you for the invitation to live in your town!

All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.
1. Lumpy Lead: I'm Lumpy Lead. I can contaminate the air, food, and water. Also, I am found in some old paints. I'm very harmful to children and fish. (Lumpy Lead does a little dance)

All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.
2. Lumpy Lead: I'm sure we can find another town where people are wasting energy. C'mon, let's go! The Gremlins leave in their cloud.
1. Odious Ozone: I'm Odious Ozone. I'm invisible by myself, but when I get together with my friends, I can help form smog. I can make it hard to breathe. 

2. Odious Ozone: You make it easy for us by wasting electricity and asking your parents to drive you everywhere you want to go!

All the Gremlins: OH NO! We can't live in this town if no one is wasting energy! This doesn't seem like a very good place to live after all.
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Air Pollution Worksheet 1
 1. Fill in the table below.  
	Gas
	Source
	Problems Caused

	Sulphur Dioxide

	 
	 

	Particulates


	 
	 

	Carbon Monoxide


	 
	 

	Lead


	 
	 

	Nitrogen Dioxide


	 
	 

	Ozone


	 
	 


 2. Write down 3 things that Christina and Steven had on which used electricity.
 3. Tick the activities that you think wastes electricity.
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Boiling water using an electric cooker. 
Listening to the radio while watching T.V. 
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Having all the lights in the house on. 
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Playing games on the computer. 
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Leaving the T.V. on Stand by. 
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Air Pollution Worksheet 2
 4. Name 3 things that we use electricity for in the school.
 5. Name 2 things you use electricity for at home (different from those in question 4).
 6. Why should we not leave lights on when we are not using them?
 7. Draw a picture of somebody wasting electricity.
Air Pollution Worksheet 1 Answers
 1. Fill in the table below.  
	Gas
	Source
	Problems Caused

	Sulphur Dioxide

	Smokestacks of Power Plants and industries

	Hurts your eyes, noses and lungs. Harms iron and steel. Makes the air look hazy.


	Particulates


	In the air

	Makes things dirty, can carry harmful chemicals into our lungs.


	Carbon Monoxide


	Car exhausts

	Makes people dizzy and gives us headaches.


	Lead


	Can be found in the air, food and water.

	Harmful to fish and children.


	Nitrogen Dioxide


	Cars, electric power plants and other large industries.

	Makes the air hazy and can hurt lungs, plants and metals.


	Ozone


	In the air.

	Can form smog and can make it hard to breathe.




 2. Write down 3 things that Christina and Steven had on which used electricity.

Television, Radio, Fan, Lights






 3. Tick the activities that you think wastes electricity.
Boiling water using an electric cooker. 
Listening to the radio while watching T.V. 
Having all the lights in the house on. 
Playing games on the computer. 
Leaving the T.V. on Stand by. 
Air Pollution Worksheet 2 Answers
 4. Name 3 things that we use electricity for in the school.

Tape Player, Computers, Lights, Photo Copier, Television etc.


 5. Name 2 things you use electricity for at home (different from those in question 4).

Television, Radio, CD Player, Washing Machine, Lights, 


Computer, Electric Cooker, Burglar Alarm etc.



 6. Why should we not leave lights on when we are not using them?

It wastes electricity which costs money, plus power stations


    which are making the electricity give out harmful gasses, therefore
 

    using electricity is ultimately polluting the atmosphere.



 7. Draw a picture of somebody wasting electricity.
Lesson Plan 6: ‘The Greenhouse Effect’
Learning Objectives:

· To learn what the greenhouse effect is.

· To know what causes the greenhouse effect and how we can reduce the amounts of greenhouse gasses in the atmosphere.
Introduction:

To start give them the short test on what was learnt in the last lesson (resource 6(a)). After the test make sure to go through the answers and give a prize to the student who did the best, such as a team point.


The greenhouse effect is the rise in temperature that the Earth experiences because certain gases in the atmosphere, such as carbon dioxide, trap energy from the sun. Without these gases, heat would escape back into space and Earth’s average temperature would be much colder. Because of how they warm our world these gases are referred to as greenhouse gases.

Most greenhouses look like a small glass house. Greenhouses are used to grow plants, especially in the winter. Greenhouses work by trapping heat from the sun. The glass panels of the greenhouse let in light but keep heat from escaping. This causes the greenhouse to heat up and keeps the plants warm enough to live in the winter.
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The Earth’s atmosphere is all around us. It is the air that we breathe. Greenhouse gases in the atmosphere behave much like the glass panes in a greenhouse. Sunlight enters the Earth's atmosphere, passing through the blanket of greenhouse gases. As it reaches the Earth's surface, the land and water absorb the sunlight’s energy. What is meant by absorb? Absorb means to take in; much like a sponge absorbs water, the earth absorbs energy from the sun, which heats the earth up. Once absorbed, this energy is sent back into the atmosphere. Some of the energy passes back into space, but much of it remains trapped in the atmosphere by the greenhouse gases, causing our world to heat up. 

As we continue to pollute the atmosphere with gasses like carbon dioxide, coupled with the fact that we are cutting down our rainforests which reduce the amount of carbon dioxide in the air by converting it into oxygen, the amount of greenhouse gasses in the atmosphere is increasing. Therefore, more and more of the energy from the sun is getting reflected back to earth, and therefore the earth is slowly heating up.
Activities:

The activity is to complete the worksheets on the greenhouse effect (resources 6(c) and 6(d)). 
Conclusion:

So I hope you have all learnt what the greenhouse Affect is. Ask one of the children for an explanation of it? Make sure they know the key elements, that it is causing global warming and that it is caused by gasses such as carbon dioxide. 

There are two ways in which we can reduce the amount of greenhouse gasses in the atmosphere. One is to reduce the amount of polluting occurring from industries and cars, and the other is to reduce the amount of trees and plants we cut down or burn, as these take in carbon dioxide and give out oxygen. It has been predicted by some that the world’s average temperature could rise by nearly 6˚C over the next 100 years. This will cause melting at the poles and a rise in sea level, which will mean a dramatic increase in flooding.

In the next lesson we shall be learning about how we get our electricity and what the different energy sources are that we can use to make.
Timings:

Introduction – 15 to 20minutes

Activity – 40 minutes

Conclusion – 5 minutes
Equipment Needed:

· Resource 6(a) – ‘Short Test on Air Pollution’ : 1 for each child

· Resource 6(b) – Short Test on Air Pollution Answers

· Resource 6(c) – ‘Greenhouse Effect Worksheet 1’: 1 for each child

· Resource 6(d) – ‘Greenhouse Effect Worksheet 2’: 1 for each child

· Resource 6(e) – Greenhouse Effect Worksheet Answers

· The children will need their Topic Books and a pencil

· Pencil sharpeners and rubbers

· Glue sticks

· Colouring Pencils
Short Test on Air Pollution
Write Down as many of the six polluting gasses as you can.


1.










2.










3.










4.










5.










6.








Name two of the sources that the gasses came from.


7.










8.








Name two different problems that the gasses can cause.


9.










10.








Short Test on Air Pollution Answers

Write Down as many of the six polluting gasses as you can.


1.

Carbon Monoxide






2.

Sulfur Dioxide






3.

Particulates







4.

Ozone








5.

Lead








6.

Nitrogen Oxide




Name two of the sources that the gasses came from.


7/8.

Power Plants, Industries, Cars, Air,






Food, Water





Name two different problems that the gasses can cause.


9/10.
       Hard to breathe, Harmful to children and fish, 


   Hurts the lungs, eyes, noses, plants and metals, 


   Makes people dizzy and gives them headaches. 


Greenhouse Effect Worksheet 1


Tick the options listed below which you think would be good ways to reduce the amount of Greenhouse gasses in our atmosphere.


· More school children should walk to school.

· Everybody in the world should stop breathing for 5 minutes.

· People should use cleaner more efficient cars.

· Make sure you leave the lights on when you go to bed.

· Plants which reduce the amount of carbon dioxide in the atmosphere should be burnt or cut down.

Use words from the boxes to complete the paragraph about the Greenhouse Effect.


The Earth’s .................... is all around us. It is the air that we breathe. Greenhouse gases in the atmosphere behave much like the .................... in a greenhouse. Sunlight enters the Earth's atmosphere, passing through the .................... of greenhouse gases. As it reaches the Earth's surface some of the sunlight's energy is absorbed. Once ...................., this energy is sent back into the atmosphere. Some of the energy passes back into space, but much of it remains .................... in the atmosphere by the greenhouse gases, causing our world to .................... .
Greenhouse Effect Worksheet 2

Number the Greenhouse Effect processes correctly.
· Some energy from the sun is not absorbed by the earth’s surface and is reflected by the earth and the atmosphere.
· Most energy from the sun is absorbed by the earth’s surface and warms it.
· Some of the energy does not escape the atmosphere and reflects back to earth, to heat up the world even more.
· Once absorbed the energy is sent back to the earth’s atmosphere.
· Energy from the sun passes through the clear Atmosphere.

Note: The arrows indicate movement of energy.

Once you have finished all the other questions you can colour in the diagram above. 

Greenhouse Effect Worksheet 1 Answers


Tick the options listed below which you think would be good ways to reduce the amount of Greenhouse gasses in our atmosphere.


· More school children should walk to school.

· Everybody in the world should stop breathing for 5 minutes.

· People should use cleaner more efficient cars.

· Make sure you leave the lights on when you go to bed.

· Plants which reduce the amount of carbon dioxide in the atmosphere should be burnt or cut down.

Use words from the boxes to complete the paragraph about the Greenhouse Effect.


The Earth’s ..ATMOSPHERE.. is all around us. It is the air that we breathe. Greenhouse gases in the atmosphere behave much like the ..GLASS PANES.. in a greenhouse. Sunlight enters the Earth's atmosphere, passing through the ..BLANKET.. of greenhouse gases. As it reaches the Earth's surface some of the sunlight's energy is absorbed. Once ..ABSORBED., this energy is sent back into the atmosphere. Some of the energy passes back into space, but much of it remains ..TRAPPED.. in the atmosphere by the greenhouse gases, causing our world to ..HEAT UP.. .
Greenhouse Effect Worksheet 2 Answers


Number the Greenhouse Effect processes correctly.
· Some energy from the sun is not absorbed by the earth’s surface and is reflected by the earth and the atmosphere.
· Most energy from the sun is absorbed by the earth’s surface and warms it.
· Some of the energy does not escape the atmosphere and reflects back to earth, to heat up the world even more.
· Once absorbed the energy is sent back to the earth’s atmosphere.
· Energy from the sun passes through the clear Atmosphere.

Note: The arrows indicate movement of energy.

Once you have finished all the other questions you can colour in the diagram above. 

Lesson Plan 7: ‘Energy Sources’
Learning Objectives:

· To learn about different energy sources that we can use to generate electricity.

· To learn the difference between renewable and non-renewable energy sources.
Introduction:

Last lesson we learnt about the greenhouse effect. Ask the children if they can give a brief description of it. 

Today we are going to look at different energy sources which we can use to make electricity. See how many different energy sources the children can come up with.  They will hopefully be able to come up with some answers such as coal, oil, gas, wind, solar, water etc. Some of these are renewable sources while others are non-renewable sources of energy. A renewable source is one which will never run out such as hydro power (which is from water), or sunlight. While non-renewable sources are ones which will run out eventually, such as oil, gas, coal (otherwise known as fossil fuel as they are formed from the fossilized remains of plants and animals) and nuclear power (made from a metal called uranium).
Activities:

Activity 1: The first activity is to hand out the information on the different energy sources (resource 7(a)). Each child should have access to one of the sheets; the task for them to do is to write in their books about one of the energy sources in their own words. You need to make sure that all of the six energy sources are being covered by at least one child. They can also draw a picture or diagram if they wish to and have time. Also make sure they write down whether the energy source is renewable or non-renewable.


Activity 2: This is a reading and listening exercise. The children will present the energy sources that they have written about, to the other children. They can either read what they have written themselves or read from one of the sheets, which ever they feel most comfortable with. All the children will need to be listening carefully as activity three is a question sheet on all the types of power stations. So, make sure you tell them this before they start reading them all out, as well as the fact that those with the best marks will get team points.


Activity 3: To complete the question sheet (resource 7(b)), making sure to take all there information on the energy sources away before the start, as this is a test to see how much they were listening to the others. To get through this quicker you could read out the questions for them. Depending on the amount of time left you can get them to swap sheets and mark each others work. It is important though that you at least go through which sources were renewable, and which were non-renewable, questions 13 and 14.
Conclusion:

You have all now learnt about six energy sources from which we are able to generate electricity. Some of them were renewable and some were non-renewable. At present a most of our electricity comes from non-renewable energy sources. To become sustainable this needs to change. Some predictions are that fossil fuels could run out in around 40 years. Therefore if we continue as we are now, we will have big problems in the future. We need to change from using these non-renewable energy sources to using the renewable energy sources.

Next lesson we will be looking at what the future maybe like with and without sustainable development.
Timings:

Introduction –5 minutes

Activity 1 – 20 to 25 minutes

Activity 2 – 10 minutes

Activity 3 – 15 minutes

Conclusion – less than 5 minutes
Equipment Needed:

· Resource 7(a) – Energy sources information (3 different sheets, 1 between 2 children)

· Resource 7(b) – ‘Energy Sources Quiz’: 1 for each child

· Resource 7(c) – ‘Energy Sources Quiz Answers’: 

· The children will need their Topic Books and a pencil

· Pencil sharpeners and rubbers

· Colouring Pencils

· Glue stick

Solar Power: Solar Energy is energy from the sun. The Sun is 150 million kilometers away, and amazingly powerful. Every minute, enough energy arrives at the Earth to meet our demands for a whole year.

Advantages: 

· Solar energy is free - it needs no fuel and produces no waste or pollution.

· Solar power can be used where there is no easy way to get electricity to a remote place.

Disadvantages:

· Doesn't work at night.

· It is very expensive to build solar power stations.

· In the United Kingdom, solar power isn't much use, as it is not a very sunny place.

Wind Power: We've used the wind as an energy source for over 4,000 years. We can use the energy in the wind by building a tall tower, with a large propeller on the top.

Advantages:

· Wind is free, wind farms need no fuel and they produce no waste or greenhouse gases.

· The land beneath can usually still be used for farming.

Disadvantages:

· The wind is not always predictable and some days there is no wind.

· Some people think that they are ugly and don’t like them covering the countryside.

· They can kill birds as migrating flocks tend to like strong winds. Splat!


Fossil Fuels: Coal, Oil and Gas are called "fossil fuels" because they have been formed from the fossilized remains of plants and animals. They provide around 66% of the world's electrical power, and 95% of the world's total energy demands. 

Advantages: 

· Very large amounts of electricity can be generated in one place using coal, fairly cheaply.

· Transporting oil and gas to the power stations is easy.

· Gas power stations are very efficient.

Disadvantages:

· Burning any fossil fuel produces carbon dioxide, which contributes to the "greenhouse effect".

· Mining coal can be difficult and dangerous. Mining destroys large areas of the countryside.

· It is not a renewable type of fuel and it is estimated that they will run out within the next 40 years.
Nuclear Power: Nuclear power is generated using Uranium, which is a metal. It produces around 11% of the world's energy needs.

Advantages:

· Nuclear Power is cheap and reliable.

· It produces huge amounts of energy from small amounts of fuel and produces small amounts of waste.

Disadvantages:

· Any waste produced is very, very dangerous and has to be buried for hundreds of years.

· A lot of money has to be spent on safety, as if anything does go wrong it could be a major disaster. The Chernobyl disaster in Russia is estimated to have killed 6,500 people since 1986. People were affected as far away as here, in the UK.

Hydro-Electric Power: We have used running water as an energy source for thousands of years, mainly to grind corn. Nowadays there are many hydro-electric power stations, providing around 20% of the world's electricity. Water turns turbines, which drive generators which generate electricity.

Advantages:

· Once the dam is built, the energy is virtually free.

· No waste or pollution produced. 
· Much more reliable than wind, solar or wave power.

· Water can be stored above the dam ready to cope with peaks in demand.

Disadvantages:

· The dams are very expensive to build.

· Building a dam will flood a very large area upstream, causing problems for animals that used to live there.

· Water quality and quantity downstream can be affected, which can have an impact on plant life.

Tidal Power: The tide moves a huge amount of water twice each day, and this could provide a great deal of energy. A huge dam (called a “barrage”) is built across a river mouth. When the tide goes in and out, the water flows through tunnels in the dam. Turbines in these tunnels can then generate electricity.

Advantages:

· Once you’ve built the dam, tidal power is free.

· It produces no greenhouse gasses or other waste.

· It produces electricity reliably. 

· Not expensive to maintain.

Disadvantages:

· Very expensive to build.

· Affects a very wide area – the environment is changed for many miles upstream and downstream.

· There are very few suitable sites for tidal power stations.

Energy Sources Quiz

1. Solar Power is only available at night time. 
2. Every minute, enough solar energy arrives at the Earth to meet our demands for a whole year.
3. Wind farms are where wind turbines are grown to provide electricity.

4. Wind was first used as an energy source 1,000 years ago.


5. Using coal, oil or gas to generate electricity is fairly cheap and efficient.


6. Using fossil fuels as an energy source contributes to the greenhouse effect.


7. Waste produced from nuclear power is very dangerous.

8. Nuclear power is generated using metal called magnesium.


9. Hydro-electric power provides around 40% of the world’s electricity.


10. Building a dam for hydro-electric power will not affect animal or plant life.

11. The tide moves a huge amount of water twice each day.

12. There are lots of suitable sites for tidal power stations.
13.  Name the four renewable energy sources.

14.  Name the two non-renewable energy sources.
Energy Sources Quiz


15. Solar Power is only available at night time. 


Solar Power is only available in the daytime.
16. Every minute, enough solar energy arrives at the Earth to meet our demands for a whole year.

17. Wind farms are where wind turbines which are grown to provide electricity.

A wind farms is a place where wind turbines have been built.
18. Wind was first used as an energy source 1,000 years ago.


Wind was first used as an energy source 4,000 years ago.

19. Using coal, oil or gas to generate electricity is fairly cheap and efficient.


20. Using fossil fuels as an energy source contributes to the greenhouse effect.


21. Waste produced from nuclear power is very dangerous.


22. Nuclear power is generated using metal called magnesium.

Nuclear power is generated using metal called uranium.
23. Hydro-electric power provides around 40% of the world’s electricity.

Hydro-electric power provides around 20% of the world’s electricity.
24. Building a dam for hydro-electric power will not affect animal or plant life.
Building a dam will flood a very large area upstream, causing problems for animals that used to live there. Water quality and quantity downstream can be affected, which can have an impact on plant life.
25. The tide moves a huge amount of water twice each day.


26. There are lots of suitable sites for tidal power stations.

There are very few suitable sites for tidal power stations.

27. Name the four renewable energy sources.



Hydro-electric, Solar, Tidal and Wind Power





28.  Name the two non-renewable energy sources.
 


Fossil fuels and Nuclear Power






Lesson Plan 8: ‘Our Future, Good or Bad?’
Learning Objectives:

· To understand the meaning of sustainable development.

· Understand the type of things that need to be changed in order to become sustainable.
Introduction:

This lesson can only really be done in conjunction with the rest of the lessons on this course.


Throughout these lessons we have been learning about the environment and how we damage or pollute it. We need to reduce the amount that we are damaging our environment and become more sustainable, in the hope of reaching sustainable development. Sustainable development basically means ensuring a better quality of life for everyone, not only now, but also for generations to come in the future.

In the first lesson we saw how we have had a major impact on the environment, changing it considerably, especially in cities. The world’s population is rising fast and it has been predicted that our population could double by 2050 from 6 billion to 12 billion. We are not sustainable now, and with a larger population it will be even harder to reach sustainability.

We looked at waste and how recycling is needed to reduce the amount of waste going to land sites and also to stop the rapid use of our resources, such as trees for paper. Over 400 million tonnes of waste is produced in the UK each year and most of this is taken straight to land sites around the country, a large portion of this could be recycled, and this would reduce the pressure that we put on our natural resources, like trees.
We looked at how we use water for many different things and how we need to make sure we keep our rivers and lakes clean as dirty water is unhealthy and it harms the environment. Air pollution also needs to be reduced as it causes smog, the greenhouse affect (global warming) and can also make us ill.
Finally, in the last lesson we looked at different energy sources, and how some were renewable and others were non-renewable. Presently the main type of energy source that we use is from fossil fuels, which are non-renewable and due to run out in around 40 years time. Therefore we need to concentrate on developing the renewable types of energy, such as solar, hydro-electric and wind power.
Activities:


Activity 1: The first activity is to complete the table (resource 8(a)). This will have to be done as a whole class activity and not individually. It will involve going through the topics of all the different lessons on this course and brainstorming with the kids. See resource 8(b) which shows what the completed table should hopefully look like. Below is a list of questions that should be asked and for the children to think about what the answers might be.

· How many people will there be?

· What kind of environment will we live in?

· Will the atmosphere be dirty and polluted?

· How will we get our energy? Will there be enough to support us?

· Where will our rubbish go? Have we run out of land sites?

· Will we have an endless supply of resources or will there be few left?

· How will we get around? 

· What will our water be like? Will it be clean?

· What will the weather be like?

Activity 2: This activity is for the children to write a short story in their books with the title ‘25th March, 2054’, or whatever the date would be in 50 years time, from when the lesson takes place. They can choose to write about a future where we have reached sustainable development, or about one we haven’t. To do this task they can use the table which they have just produced to give them ideas of what the world will be like. If some of them finish early you can get them to draw a picture to accompany the story of what the future might look like.
Conclusion
Get some of the children to read out their stories and ask them what kind of future they would prefer. Ask them what the meaning of sustainable development is.
To reach this outcome, as an individual we can help by recycling more and by using low polluting modes of transport. But to make sustainable development a reality it has to be a national and international movement.
Timings:

Introduction – 5 to 10 minutes

Activity 1 – 20 minutes

Activity 2 – 30 minutes

Conclusion – 5 minutes
Equipment Needed:

· Resource 8(a) – Table ‘Our Future’: 1 for each child

· Resource 8(b) – Completed Table ‘Our Future’

· The children will need their Topic Books and a pencil

· Pencil sharpeners and rubbers

· Colouring Pencils

· Glue sticks

Our Future

	With Sustainable Development
	Without Sustainable Development

	
	


Our Future - Completed Table
	With Sustainable Development
	Without Sustainable Development

	· The population is no longer increasing, and the countryside has not been affected very much by an increase in the size of cities.

· Nearly everything is recycled and therefore the amount of natural resources that we have available has changed little.
· We have invented much cleaner ways of travelling, more efficient and cleaner car engines. Or perhaps something completely new.
· Our water is kept very clean and healthy.

· The air is very clean and clear (no smog).
· Global warming has stopped, and the climate has changed little from what it is now.
· All our power comes from renewable energy sources, such as wind, solar and hydro-electric.
	· Large increase in population, little countryside left as now most land is covered by a city environment.
· Little recycling, there are limited or no land fill sites available.

· Rubbish either dumped in the sea or in large piles on land in the limited amount of land available where the city does not reach.

· There are few natural resources left, meaning that everything has become very expensive to buy. Only essential items such as food and water can be afforded, and that only in limited amounts.

· Our ways of travelling has not developed and we still drive around in pollution causing cars.

· Water supply is dirty and unhealthy.

· The air is now very polluted, there is lots of smog, and people wear oxygen masks in an attempt to stay healthy.

· Global warming has caused the ice caps to melt and sea level has risen, flooding many coastal areas of land. 

· A large increase in the amount of rain due to more evaporation, from the increased temperatures.
· Fossil fuels have nearly run out and there is a shortage of power, and there are frequent power cuts.


