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Pre-test

Hey there! Do you realise how much water we use in a single day? Can water ever run out? Answer these questions first and then you can learn some more about this.
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Titel: Question 1

How much water does someone like you use in a day, do you think?

TIP! A large bucket can hold 10 litres of water.

a. Around 3 litres

b. Around 50 litres

c. Around 120 litres

d. Around 2000 litres

Titel: Question 2

Why do people call earth 'the blue planet'?

A. Because all other planets are yellow in colour.

B. Because a large part of the earth is covered with water.

C. Because the air above the earth is blue.

D. Because the colour of the water on our planet are all a shade of blue.
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Titel: Question 3

Which of the following statements about water is not true?

A. We cannot live more than one week without water.
B. Our body is more than 70% water.

C. There is just as much water on earth now as there was millions of years ago.

D. Acid rain is a form of precipitation.
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Titel: Question 4

Which statement about the water cycle is correct?

A. The process of evaporation means water changes from a solid form into a liquid form.

B. The process of condensation means water changes from a gas into a liquid form.

C. After water has evaporated, it returns immediately to the ocean.

D. After water has fallen from the sky in the form of precipitation, it condenses.

Teaching phase 1: Water: liquid gold

Titel: Water: liquid gold

If you ask a hundred people what a person absolutely needs in order to survive, most of them will say oxygen or air. But water will usually come in second place.
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Water is everywhere.

A large part of the earth is covered with water. You can see that clearly on the illustration here. That is why we call the earth 'the blue planet'. The majority of that water is in oceans, seas and rivers. A lesser portion is in the city sewers.
Your own body contains a lot of water. Did you know that more than 70% of your body is made up of water? We lose some of that water every day, for example through perspiration and urine. The water in our body has to be refilled all the time. That is why drinking water is so important! Did you know that we can only survive for 3 to 6 days without water? So it is a matter of life and death!
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What is more, not only people depend on water. Plants and animals cannot live without it either. So it is a matter of life and death for all living beings on earth! 
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In short: water is liquid gold!

Titel: Water: liquid gold

Economizing water

You have already learned that water is extremely important for us. Not only for human beings, but also for plants and animals. WATER IS LIQUID GOLD!

Did you know that you use 120 litres of water every day? That makes 12 full buckets of water. You probably never thought of it that way.
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Fresh water is actually not that abundant on earth. And we just said that fresh water is what we need. So we have to economize in the way we use water. You too can do your part. Here are a few tips to start:
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· Turn off the tap while you are brushing your teeth and use a glass of water instead.
· Use the shorter flush on the toilet after urinating.
· Give your mum or dad a water-saving shower head as a birthday present.

· Fix a leaky tap as quickly as possible. A dripping tap can waste 75 litres of water per day. That makes 7 full buckets of water!

· Ask your grandfather or grandmother if they would like to give your parents a rain barrel as a present. The barrel has to be placed under the drainpipe. Use that to water the house plants and the garden. 
Application phase 1: Application 1: Water: liquid gold

Titel: Water: liquid gold

Isaac says: "When I do the washing up, I let the tap run so that my hands don't get too dirty." Is Isaac being economical with water?
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YES










NO
Juist: Very good! It would be better to fill the sink up once to do the washing up. Then you can turn the tap off. That way you won't waste any water.
Fout: Sorry. It would be better to fill the sink up once to do the washing up. Then you can turn the tap off. That way you won't waste any water.
Titel: Water: liquid gold

Jacob says: "If it gets very hot in the summer, I like to sprinkle my friends with the garden hose." Is Isaac being economical with water?
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YES










NO
Juist: Very good! It would be better to fill a bucket and use a water pistol. That way he wouldn't waste any water.
Fout: Sorry. Jacob is not really being economical. It would be better to fill a pail and use a water pistol. That way he wouldn't waste any water.
Titel: Water: liquid gold

Hannah says: "I throw the food scraps left in the sink after doing the washing up into the rubbish bin." That way I don't need water to rinse it down." Is Hannah being economical with water?
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YES









NO

Juist: Great! Pushing the food scraps through the drain is not a solution either, of course! That would mean too much rubbish ends up in the water and the water treatment process would take too long.
Fout: Sorry. Hannah is being economical, as this way she doesn't need to use any extra water. And what's more, she makes sure that less waste ends up in the sewers.
Teaching phase 2: A drop of water on the go

Titel: A drop of water on the go

Did you know that the rainwater that falls on your head is the same water that will flow from the tap a few days later?
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How? Here you will learn all about this.
Have a drop of water fall on your finger.  It is very likely that long ago this drop was in your grandmother's bathwater or in an emperor's water glass. It is also possible that a million years ago, a dinosaur drank it from a stream.

All the water on our planet moves in a cycle between the ocean and dry land. No more water is added to the total amount of water on earth, and none is lost. There is as much water on earth now as there was millions of years ago.

A drop of water is constantly on the go. This is what we call the water cycle.
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Remember to take some notes on this in your notebook, It will help you to remember important information.
The water cycle involves four stages. You can read more about this below and follow along on the illustration.
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STEP 1
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The sun warms up the seas and oceans. This means the upper layer of water gets so warm that it evaporates and changes into an invisible gas. This is what we call water vapour.

STEP 2
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As the vapour rises, it cools off. In the process the vapour changes back into drops of water. This is what we call water condensation. Millions of these drops together form the clouds that we see in the skies.
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STEP 3
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As more and more drops of water join together, they grow too heavy to continue floating in the air. And so they fall back to earth as precipitation. This can take the form of rain, hail or snow.

STEP 4
The rain, hail or snow mainly falls on the seas and oceans. 

A small amount falls on land and flows down through mountains and rivers. Some of it is absorbed into the ground.
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In this way, the water once again ends up in the seas and oceans, and so the water cycle begins all over again.

Application phase 2: Application 1: A drop of water on the go

Titel: A drop of water on the go

Put the following steps of the water cycle in the correct order. Start with the water in the seas and rivers.
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Solution:
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Juist: Well done! You're becoming a real expert!
Fout na eerste poging: Not all the steps are in the right order yet. Maybe the notes in your notebook can help you.
Fout na tweede poging: Sorry. Have a Fout na eerste poging: Not all the steps are in the right order yet. Maybe the notes in your notebook can help you.
look at the correct solution.
Application phase 2: Application 2: A drop of water on the go

Titel: A drop of water on the go
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Connect the words with the right meaning.
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Solution:
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Juist: Congratulations! This was not an easy exercise. You've got it.
Fout na eerste poging: There is still one mistake in the exercise. Try again.
Fout na tweede poging: Sorry. Have a good look at the correct solution. Here you can learn a lot about it.
Teaching phase 3: Types of water

Titel: Types of water

You already know that all water comes from the sky and that water never runs out. So where is all that water? Did you know that there are many different kinds of water?
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Most of the precipitation that falls on earth evaporates immediately.
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Of course we cannot just drink surface water and groundwater as it is. It is not pure enough for that. 

Both are purified to make drinking water.

Application phase 3: Application 1: Types of water

Titel: Types of water

What type of water can you find on the photos? Drag each photo to the right column.
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	Drinking water
	Groundwater

	
	
	


Solution:
	Surface water
	Drinking water
	Groundwater
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Juist: Very good! 

Fout na eerste poging: Not all the illustrations are in the right column yet. Try again.
Fout na tweede poging: Sorry. Did you forget to use your notebook? Take a careful look at the solution.
Teaching phase 4: Clean water, good for later!

Titel: Clean water, good for later!

We use water for innumerable things. With that water, a lot of rubbish (like food scraps, toilet paper, soap, etc.) ends up in the sewers through the drainpipes.
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We use an average of 120 litres of water per person each day. After use, the water is more or less contaminated. Without treating it first, it would not be a good idea for the water to end up back in nature. It must pass through a water treatment plant first.

Cleaning the waste water at the water treatment plant is a bit like the wash programme on a washing machine.

You have the prewash, the main wash and the rinse cycles.
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PREWASH:

Removing solid waste (1)
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All the solid waste - like dentures, a wedding ring, etc. - is caught by a screen. The solid waste goes through a pipe into a container. The water flows on to the sand filter.

Sand filter (2)
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The sand filter removes sand from the water.

Preliminary sedimentation tank (3)
All the waste smaller than 8 mm is removed from the water, such as toilet paper remnants, food scraps, etc.

MAIN WASH

Aeration tank (4)

A lot of waste has now been removed from the water, but the water is not clean yet. Dissolved waste still floats around in the water. In the aeration tank, bacteria are added to the water. These are tiny creatures that you can't see with the naked eye. They eat up all the impurities that are in the water.

RINSING

Secondary sedimentation tank (5)
Now all that is left in the water is the well-fed bacteria. Luckily, we can easily remove the bacteria in the secondary sedimentation tank.



The purified water flows out of the treatment plant back into the rivers and seas. This way we can be sure that we won’t get sick if we swim in the sea. Plants and animals also need clean water to stay alive.



BE CAREFUL! This water is not yet clean enough for us to drink.  The drinking water companies make tasty and healthy drinking water out of groundwater and surface water. They use a similar process as for the treatment of sewer water.  They use a process similar to the one used for the treatment of sewer water.
Application phase 4: application 1: Clean water, good for later!

Titel: Clean water, good for later!

Put the steps of the water treatment process in the correct order.




Solution:

Juist: Very good! You did really well!
Fout na eerste poging: Not all the steps are in the right order yet. Perhaps the notes in your notebook can help you.
Fout na tweede poging: Oops, you have not quite mastered it yet. Have a look at the correct solution.
Teaching phase 5: Water pollution

Titel: Water pollution

Water treatment is necessary to provide clean water for human beings, animals and plants. Unfortunately, water is sometimes very polluted.
Oil on the ocean surface


Have you ever seen the colours of the rainbow glistening in a puddle on the street? The reason for that is that petrol or oil has spilled. Even in the city, this is not great, but in the ocean this can represent a real catastrophe.

Oil is one of the worst types of contamination of the ocean. It leaks out of ships, is dumped illegally or leaks out of an oil drilling platform into the sea.
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A large oil slick can cover many square kilometres of the ocean and can stay there for as long as ten years. The layer of oil on the water surface prevents the water from absorbing fresh air. This means that water animals and plants get less oxygen and can even lead to their asphyxiation. Animals that live near water, such as seagulls, can also end up in the oil slick when they go fishing for food. The oil sticks to their feathers or coat and there is a strong possibility of  them being poisoned.


Acid rain

The exhaust fumes of our cars and industry pollute the air. Many harmful substances end up in the air and therefore in the clouds. The clouds turn acidic and the precipitation that falls from them also become acidic. We call this process acid rain.



Acid rain can cause a lot of damage, especially to trees and plants that do not like acidic soil, such as conifers. Fish can also fall victim to acid rain. Acid rain can kill fish or cause the birth of deformed fish. Acid rain even damages concrete and the stones used in buildings. Old monuments in particular suffer a lot from acid rain. 
Application phase 5: Application 1: Water pollution

Titel: Water pollution
Click on the picture that shows the main cause of 'acid rain'.




Solution:

Juist: Great! Exhaust fumes from cars and industry are the most harmful! Excellent job!
Fout na eerste poging: That's incorrect. Try again.
Fout na tweede poging: Sorry. Exhaust fumes from cars and industry are the most harmful.

Application phase 5: application 2: Water pollution

Titel: Water pollution

Suppose that you have a chance to give advice to the minister of the Environment. This minister is responsible for solving problems relating to acid rain. Can you give the minister a tip on how to combat acid rain?

Feedback: That was a good try! You could go to school by bike, for example, and leave the car at home more often.
Application phase 5: application 3: Water pollution

Titel: Water pollution

Which photo does not represent any cause of oil slicks on the ocean? Click on that image.






Solution:

Juist: Great! Suntan lotion cannot cause large oil slicks on the ocean.
Fout na eerste poging: That was not quite right.  Try again.
Fout na tweede poging: Sorry. Suntan lotion cannot cause large oil slicks on the ocean. Drilling platforms, oil barrels and ships can.
Evaluation phase
See, you have done very well! Would you show me what you have learned by answering the following questions?
Titel: Question 1

What is the role of bacteria in purifying water?

A. They are of no use and so are removed from the water as soon as possible.

B. Bacteria ensure that the water is clear.

C. Bacteria remove germs from the water.

D. Bacteria eat up all the waste and are then removed from the water.

Juist: Great!
Fout: That's incorrect. Bacteria eat up all the waste and are then removed from the water.
Titel: Question 2

The water in the North Sea is:

A. groundwater

B. surface water

C. drinking water

D. fresh water


Juist: Very good!

Fout: Sorry. The water in rivers, seas and oceans is surface water.
Titel: Question 3

What is acid rain?

A. Acid rain is a form of precipitation caused by too  many exhaust fumes ending up in the clouds.
B. Acid rain is rain that runs off the roof.

C. Acid rain is rain that falls in the rain forest.

D. Acid rain is another name for a downpour.
Juist: Fantastic!
Fout: No! Acid rain is caused by exhaust fumes and other harmful substances ending up in the clouds.

Titel: Question 4

What is the correct order of the steps in the water cycle?

A. water evaporates – water falls in the form of precipitation from the sky – water ends up in the ocean – water condenses

B. water condenses – water falls in the form of precipitation from the sky – water evaporates – water ends up in the ocean

C. water falls in the form of precipitation from the sky – water condenses – water ends up in the ocean – water evaporates 

D. water evaporates – water condenses – water falls in the form of precipitation from the sky – water ends up in the ocean

Juist: You've become a real expert!
Fout: That's not correct. First the top layer of water on the ocean evaporates because of the heat of the sun. Next, it condenses and forms clouds. Then water falls as precipitation from the sky. Finally, the water ends up in the ocean.

DID YOU KNOW?





Only three per cent of all water on earth is fresh water. That can give us drinking water. It does not have a flavour, like lemonade, but it is nevertheless 'sweet' tasting. All other water on earth is salt water, such as the water in the North Sea.
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A lot of water drops end up on the earth in the form of rain, snow and hail.





The water in the seas and rivers are warmed up by the sun. The upper layer changes into an invisible gas.





Water vapour is changed into drops of water by the chill of the cold air high up.
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Another portion of it is absorbed into the ground. Generally you do not see it, but the ground is full of water. It is in between the grains of sand. We call this groundwater.


In many nature reserves the groundwater rises up above ground. This is good for plants, since groundwater is very clean. Groundwater which rises up above ground on its own is called percolation water.





A third portion flows down mountain slopes to streams, rivers, seas and oceans. We call this surface water.
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All waste smaller than 8 mm is separated from the water.





All the bacteria are removed from the water.





The bulky waste is removed from the water.





Bacteria eat up all the dissolved particles in the water.





The sand is caught and removed from the water.
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