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Pre-test

Hello! Taking a shower, listening to the radio, turning on the heating ... Whatever we do, we use energy to do it. Do you ever wonder where it all comes from? Before we start, I would like to ask you a few questions. Let's see what you already know.

Titel: Question 1

What do people mean by greenhouse? Click on the right image.

A. [image: image61.png]www.shutterstock com - 86789908







C. [image: image2.png]








B. [image: image3.png]





D. [image: image4.png]



Titel: Question 2

Crude oil is extracted from the ground by large drilling platforms. In which countries can the most crude oil be found?

A. In Belgium and the Netherlands

B. In Norway, Sweden and Finland

C. In the Middle East: countries such as Iran and Saudi Arabia

D. In America
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Titel: Question 3

Which of the following is not a sustainable energy source? Click on the right image.

A.[image: image5.png]‘www.shutterstock com - 93374419



     


C. [image: image6.png]



B. [image: image7.png]www shutterstock.com - 100873087







D. [image: image8.png]



Titel: Question 4

Have you ever heard of global warming? What do you think it is caused by?

A. Too many harmful gases are released into the air.

B. The sun is constantly growing, so that more and more heat reaches earth.

C. The sun shines brighter than it used to.

D. We turn the heating up too much 
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Teaching phase 1: Fossil fuels

Titel: Fossil fuels

"What energy!" people sometimes exclaim at sporting events. "We have to save energy", newspaper headlines say. Is everyone here talking about the same sort of energy? What is energy, anyway?
The car needs petrol or diesel to run. In the evenings, we like to eat a hot meal, so our oven has to be turned on. When we’ve played sports we like to take a warm shower afterwards. If you start to think about it, you soon realise that we need energy for all our activities. Physical energy, electricity, heat ... These are all different forms of energy.
"Where do we get that energy from?" I can hear you ask. Well, energy comes from an energy source. That is something from which we can get energy. The sun is one such energy source, water and wind can also provide us with energy. Think of the solar panels and windmills you often see on the street or along the roads. Fossil fuels are also a source of energy, and for us they’re  the most important source.. They account for around 80% of the energy in the world.

FOSSIL FUELS

Coal, crude oil and natural gas are known as fossil fuels.
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· Coal is burned in electrical power plants. This is how electricity is produced.

· Crude oil is used to make petrol for our cars, among other things.

· [image: image19.png]


Natural gas is used to heat our homes and for cooking.
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The use of fossil fuels has both advantages and drawbacks.
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That is why we have to start looking for other energy sources.

Application phase 1:  Application 1:  Fossil fuels

Titel: Fossil fuels

Which fossil fuels provide which type of energy? Connect each one with the right photo.
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Solution:
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Juist: Great! Well done!
Fout na eerste poging: Oops. Try again.
Fout na tweede poging: Sorry. Something is not correct. Take a good look at the solution.

Application phase 1: Application 2: Fossil fuels

Titel: Fossil fuels

Hannah says: "In Belgium we have a lot of fossil fuels. We will always produce enough energy and don't need to worry about possible energy shortages."

Is what Hannah says correct? Click on the right image.
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Antwoord: INCORRECT
Juist: Very good! Belgium has to buy its fossil fuels from other countries.
Fout: Oops. What Hannah says is incorrect. Belgium has to buy its fossil fuels from other countries.
Jacob says: "Fossil fuels are not inexhaustible. One day we will run out, so that we will not be able to produce any more energy. Therefore we have to save energy."

Is what Jacob says correct? Click on the right image.
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ANTWOORD: CORRECT
Juist: Great! We need to be more economical with fossil fuels. One day they will run out.
Fout: Sorry. What Jacob says is correct. There is less and less fossil fuel available. We should try to be more economical.
Teaching phase 2: Sustainable to last

Titel: Sustainable to last

To whom do the air, the sun, the earth and the water belong? Are there days when the wind does not blow anywhere, the sun gives no light or heat, the plants stop growing or all the water dries up? No, these four basic elements are inexhaustible and free for everyone to use. And we can use them to produce energy! Don't forget to use your notebook. It will most certainly help you.
Sustainable energy sources are energy sources that can always supply energy, without any disadvantages to the environment. This is why we also call them green or environmentally friendly energy sources. Now you will learn some more about the most sustainable energy sources.

Wind power

The wind turns the blades of the wind turbines. As the blades rotate, they cause a motor inside the turbine to rotate along. This produces electricity.
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Solar power
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You can see and feel the energy of the sun. The power of the sun is so great that in  summer you don't need to turn on  any heating or  lights  during the day.

Solar panels have been installed on many roofs. These panels are made up of rows of solar cells. When light shines on the solar cell, this produces electricity. The more panels we put up, the more electricity we can produce.

Hydroelectric power
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The crashing roar of a waterfall tells it all: there is an enormous energy there. Water always wants to flow downwards.

The resulting energy is something we can use. Water produces the greatest energy when it flows down from a mountain. Because Belgium and the Netherlands have few real mountains, this is more difficult for us than for some other countries.

[image: image43.png]


In some cities they use dams. A dam collects water from a river. The water flows downward via large pipes in the dam and falls on a wheel with paddles. Thanks to the force with which the water rushes downwards, the wheel begins to turn and generates electricity. The harder the water rushes down, the more energy it will generate.

Do you still remember how a dynamo on a bicycle works? The force of the falling water is converted into electricity in the same way.

Biomass as an energy source

Biomass is material that comes from living beings, such as plants and animals. Biomass is available in many forms: wood, coconuts, straw, sugar cane, grass clippings, fertilizer, etc. It can provide energy in different ways.
1. You can burn biomass, for example, in a fireplace or a furnace. But you can also use the heat to generate electricity.
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2. You can compost plant waste. Bacteria digest the plant waste, releasing gases into the air. If you capture that biogas, you can use it in the same way as natural gas. Only now it is a sustainable energy source rather than a fossil fuel.
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3. With the biomass you can produce biodiesel. Some plants, such as sugar cane, can be used to make liquid fuel. This fuel can replace petrol or diesel.

Application phase 2: Application 1: Sustainable to last

Titel: Sustainable to last

Which of the following energy sources are fossil fuels and which are sustainable energy sources? Drag the images to the right column.

[image: image44.png]



[image: image45.png]


[image: image46.png]‘www.shutterstock.com - 46408513



[image: image47.png]



Oplossing:
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Juist: Great! Excellent job!
Fout na eerste poging: Oops. Try again.
Fout na tweede poging: Sorry. Coal, natural gas and crude oil are fossil fuels. Wind, sun and water are sustainable energy sources. They never run out.
Application phase 2: application 2: Sustainable to last

Titel: Sustainable to last

The sun, wind, water and biomass are very important sources of energy. Do you know which of the four can also be used to make biodiesel? Click on the right image.
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Oplossing:
[image: image51.png]



Juist: Wow! Perfect.

Fout na eerste poging: No, sorry. Maybe you can have another look at your notebook.

Fout na tweede poging: That's incorrect. Biodiesel can be produced using biomass such as wood, coconuts and straw.

Application phase 2: application 3: Sustainable to last

Titel: Sustainable to last

There are some instruments that can generate electricity. Think of the dynamo on a bike. Which of the following instruments does NOT work as a dynamo? Click on the right image.
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SOLAR PANELS





DAM




WIND TURBINES

Solution: Photo 1
Juist: Very good! The solar cells in the solar panels convert the heat of the sun into electricity. These do not work the same way as the dynamo.
Fout na eerste poging: That's incorrect. Try again. Maybe your notebook can help.
Fout na tweede poging: Sorry. The solar cells in the solar panels convert the light from the sun into electricity. The dynamo on your bike converts energy into electricity via a rotating wheel. The dam and the wind turbines work in a similar way to the dynamo.
Teaching phase 3: Global warming

Titel: Global warming

You have already learned that fossil fuels will one day run out and that burning them is harmful to the environment. This is because burning releases harmful substances. These cause the earth to warm up,we will now learn a bit more about this
Do you know how a greenhouse works?

When the rays of the sun shine through the glass of a greenhouse, the air inside heats up. The glass keeps the heat from escaping, thus raising the temperature in the greenhouse.
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More or less the same thing is happening to our planet.
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The earth is surrounded by the atmosphere. This is a sort of 'blanket' around the earth. The sun's rays go through the atmosphere until they reach the surface of the earth. There are gases in the atmosphere that have the same effect as the glass of a greenhouse: they keep the sun's heat on the earth. That is why we call them greenhouse gases.
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The greenhouse gases in the atmosphere ensure that the heat on earth cannot escape. They keep the temperature on earth warm, just like a blanket keeps you warm. Otherwise no life would be possible on earth. In fact, without this blanket it would be -18°C on earth. At first glance, then, it looks like everything is just fine. The greenhouse effect is doing its job. It keeps the temperature on earth warm enough to live. BUT
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Do you remember how much energy we use in one day? We human beings need energy for almost ALL our activities.

Today we use much more fossil fuels than we used to in order to produce energy. This releases a LOT of harmful substances into the air, such as carbon dioxide (CO2).



The more gases, the ticker the blanket around the earth (the atmosphere). This means more and more of the sun's heat is trapped on earth.


The climate is changing, you often hear people say. It is getting much too warm on earth. Have you ever heard of global warming? We refer to this as the reinforced greenhouse effect. People reinforce the greenhouse effect by releasing too many greenhouse gases into the air. These gases retain the heat of the sun too long, so that the earth keeps growing warmer.
The warming of the earth, in other words: the reinforced greenhouse effect, can have major consequences.
· The ice on the North Pole is melting rapidly, causing the water level of our seas to rise. Did you know that Belgium and the Netherlands are already below sea level? The land is so low-lying that we have to build dikes to keep out the sea water above. Otherwise it would flood the land. Water always flows downwards.
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· In some countries harvests fail because of too much heat or drought.


· There are more frequent floods.


Application phase 3: Application 1: Global warming

Titel: Global warming

Put the following steps in the correct order!




Oplossing:

Juist: Fantastic! Congratulations!

Fout na eerste poging: That's not entirely correct. Try again.

Fout na tweede poging: Oops. Have a look at the correct solution.
Application phase 3: Application 2: Global warming

A greenhouse and the earth have a lot in common. Do you remember why? Drag the boxes to the right column.





Oplossing:

Juist: Great!

Fout na eerste poging: Oops. Can you give it another try? Think carefully.

Fout na tweede poging: Maybe you have not quite understood. Take a good look at the solution!


Teaching phase 4: And what about us? What are we doing?

Titel : And what about us? What are we doing?

The fossil fuels are running out and in Belgium we are not able to produce enough energy from sustainable energy sources. We therefore have to use less energy. Yes of course! We want to do our part, too.

Will you help protect our energy stocks? And would you like to give the people who come after us a nice future as well? Then you definitely have to get down to work at once!

TIP 1: Don't waste energy
· Close the door and turn off the lights when you are the last person to leave a room.
· Close the fridge while you are filling a glass.
· Turn electric appliances off completely. Don't leave them on standby.
· Don't run the shower while you are soaping yourself.
TIP 2: Using energy more efficiently


· Energy-efficient bulbs are often much more economical than ordinary bulbs.

· You can save a lot of heat by having your house insulated.

· Have you ever seen this energy label on a machine? It indicates the level of energy it consumes. A washing machine with an A++ label consumes a lot less energy than a machine with a C label. That also makes a difference to your wallet, of course.

TIP 3: Use green energy at home

Could you encourage your parents to put up solar panels?

Application phase 4: Application 1: And what about us? What are we doing?

Titel : And what about us? What are we doing?

These people are also doing their best to use as little energy as possible. Are they are economical with energy, or just the opposite? Click on the right image.






Oplossing:

Juist: Wow! You've become a real expert!

Fout na eerste poging: Something is not quite right. Try again.

Fout na tweede poging: Sorry. You can learn a lot from the solution. Have a good look.
Application phase 4: Application 2: And what about us? What are we doing?

Titel: And what about us? What are we doing?

Charles, your elderly neighbour, can't figure it out. He has a very high energy bill. Can you give him some tips on how he can consume less energy?

Feedback: Excellent job! The neighbour can have his roof insulated, for example, so that the heat stays in the house longer. Or he can hang up the washing instead of using the dryer. 
Application phase 4: Application 3: And what about us? What are we doing?
NIET AANWEZIG ONLINE
Titel : And what about us? What are we doing?

You can also put your best foot forward at school. What do you plan to do to use less energy in class?

Excellent! If everyone did their part, we would be sure to be on the right track! You can wear an extra jumper so that the heating can be turned down, or you can use a pail for washing the paintbrushes. This means you don't have to run the water the whole time.
Evaluation phase

Titel: Question 1

Which of these is not a consequence of global warming?

A. Animals are thirsty.

B. There are more frequent floods.

C. Harvests fail because of drought.

D. The ice caps are melting, causing the sea level to rise.

Juist: Very good!
Fout: No, sorry. There is still enough water for people and animals to drink. Global warming causes the ice caps to melt and there are more often floods and failed harvests.
Titel: Question 2

Which of the following statements is not true?

A. Sun, water and wind are inexhaustible. They can always supply more energy.

B. We get more energy from sustainable energy sources than from fossil fuels.

C. Global warming is a consequence of harmful substances in the air.

D. It is a good idea to turn our computer off completely rather than to leaving it on standby. This way we use less energy.


Juist: Very good! At the moment we still get more energy from burning fossil fuels.

Fout: That's incorrect. At the moment we still get more energy from burning fossil fuels.
Titel: Question 3

Have a good look at the following image. Do you know what it means? Select the right answer.

[image: image13.png]



A. Ice cream melts faster if the sun is shining.

B. The earth is getting warmer all the time because of the reinforced greenhouse effect. This is why the ice is melting on the poles.

C. We can compare the earth to an ice cream. Both contain a lot of water.

D. The sun provides energy. When you eat an ice cream, your body gets some more energy.

Feedback bij juist: Terrific!

Feedback bij fout: That's incorrect. The earth is getting warmer all the time because of the reinforced greenhouse effect. This is why the ice is melting on the poles. The earth is melting like an ice cream.
Titel: Question 4

The electric appliances you buy often have an energy label. Which dishwasher consumes the most energy?

A. A dishwasher with an A++ code

B. A dishwasher with an A code

C. A dishwasher with a B code

D. A dishwasher with a D code

Feedback bij juist: Great! The dishwasher with the D code does indeed consume the most energy. The dishwasher with the A++ code consumes the least energy.
Feedback bij fout: No, it is the dishwasher with the D code that consumes the most energy. The dishwasher with the A++ code consumes the least energy.
Did you know that ...





in Belgium we do not have enough fossil fuels?


We have to buy them from countries in the Middle East.





Fossil fuels are an easy source of energy. In Europe almost all energy comes from fossil fuels.





The use of fossil fuels releases harmful substances into the air, such as CO2. These substances contribute to the greenhouse gas effect. We will learn more about that later.





Every day we burn the remains of plants on earth that took 5000 years to produce. This is why our supply of coal, crude oil and natural gas will soon be used up.





COAL





CRUDE OIL





NATURAL GAS











Did you know that?





You can compare the way a wind turbine works with the dynamo on a bicycle. Have you ever taken a close look? As you turn the wheels of your bike, the wheel of the dynamo turns along with the bike's tyre. This sends power to the light on your bike, so it can shine!





Sustainable energy sources





Fossil fuels





The atmosphere with greenhouse gases





Harmful substances are released into the air.








The ice caps are melting.





The blanket around the earth, that is, the atmosphere, is getting thicker and thicker.





The earth is warming up.





What do they have in common?





atmosphere





They are like a blanket. They keep the earth/the greenhouse warm.





plants





They can both sustain life because the temperature on earth/in the greenhouse is warm enough.





glass





human beings, plants and animals





Have you ever heard of warm jumper day? At school or at offices, people wear extra warm jumpers that day so that the heat can be turned down quite a bit. This draws extra attention to the energy problem.�





NOT ECONOMICAL





ECONOMICAL





"I take baths more often than showers. That means I stay nice and warm."





"My mum often hangs up the washing instead of using the dryer."





"My dad always turns off the motor if he is stopped at a red light."





"I always leave the fridge open until I have taken out everything I need."








