CLIMATE CHANGE LESSON PLAN – The effect of Climate Change on our Food and Water 

For Grade 12
Combination of text by Tina Hvidsten and Elizabeth Martens
Description of Activity: Learners investigate the connections with climate change and production of food and availability of fresh water. Learners are divided into groups and each group is given a topic to research. In their groups, learners report back to the class their findings.
This lesson should be completed over _4_ 40 min lessons or over _1_ week.

	Learning Area/s: Life Sciences
	Learning Outcomes: LS: LO1, LO2 & LO3


	Assessment Standard/s: LO1: Scientific Inquiry and Problem-solving Skills: The learner is able to confidently explore and investigate phenomena relevant to Life Sciences by using inquiry, problem solving, critical thinking and other skills.

AS1 The learner identifies and questions phenomena and plans an investigation.

AS2 The learner conducts an investigation by collecting and manipulating data.

AS3 The learner analyses, synthesises and evaluates data and communicates findings.

LO2: Construction and Application of Life Sciences Knowledge: The learner is able to access, interpret, construct and use Life Sciences concepts to explain phenomena relevant to Life Sciences.

AS1 The learner accesses knowledge.

AS2 The learner interprets and makes meaning of knowledge in Life Sciences.

AS3 The learner shows understanding of how Life Sciences knowledge is applied in everyday life.

LO3: Life Sciences, Technology, Environment and Society: The learner is able to demonstrate an understanding of the nature of science, the influence of ethics and biases in the Life Sciences, and the interrelationship of science, technology, indigenous knowledge, the environment and society.

AS1 The learner explores and evaluates the scientific ideas of past and present cultures.

AS2 The learner compares and evaluates the uses and development of resources and products and their impact on the environment and society.
AS3 The learner compares the influence of different beliefs, attitudes and values on scientific knowledge.
	Subject Integration: Geography, Mathematics, Technology


	Background knowledge required by learners:

General understanding and knowledge of climate change.
Research / investigative skills


	Materials Needed:

Appendix A, B, C and D
Task instructions

	Activity Procedure:

Lesson 1, 2 & 3: Educator introduces the lesson and provides learners with instructions about the investigation task. Learners are to investigation how climate change may impact on our food and water.  

Educator to divide the learners into groups and facilitate them to make investigations of how climate change can affect food production and water sources. Each group of learners are given a different topic to investigate. These topics are as follows:
· The affects predicted by the rise in sea level around the world

· How will ocean currents affect climate change
· Changes in weather patterns
· Agriculture in South Africa and implication on food production

In their investigations, learners must look at conflicting opinions if available and drawn their own conclusions according the information they have sourced. They must be able to justify their conclusions.

Each group can be given an Appendix which is relevant to their topic as a start to their investigation. 
Learners must prepare their findings in a format that will enable them to ‘teach’ their peers. Learners should be encouraged to include diagrams, models or experiments explaining the phenomena; the positive and negative effects of climate change related to their topic; possible solutions that can realistically be put in place to help combat the negative effects of climate change. 

Lesson 4: In their groups, learners report back to the class


	Assessment Method: 

Teacher assessment of learners of the process they followed to investigate
Teacher assessment of learners report back

Peer assessment of learners report back


Appendix A

To understand how the melting of ice covered areas will affect the earth this experiment can be very useful:

Ice and water level

Why does the global sea level raise when the inland ice and the ice on Antarctica melt, but not when the ice on the North Pole melts? This experiment will give the answer.
You will need:

Two glasses



Ice cubes

Water




Tape or a marker

How to make the experiment

1. Fill up two glasses with the same amount of ice cubes (half full is enough)

2. Put in the amount of water in one of the glasses that the ice cubes starts to float 

3. In the other glass; put in the amount of water that’s the ice cubes still touch the bottom of the glass

4. mark the water level with a marker or a piece of tape on both glasses 

5. wait       

Does the water level rise in both glasses?

The glasses with the ice cubes:
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The glasses with melted ice cubes



Appendix B
Appendix C

Increase in the number of severe weather events

Floods cause the loss of hundreds of lives and cause damage of billions of Rands. For example in summer 2002, there were devastating floods over Europe and also China. Floods can also wash away valuable top soil especially if the land is devoid of vegetation. Other parts of the world, for example Australia and southern Africa, experience sever drought, which causes crop failure.

(Source: The Environment Around Us, 28 March 2003)

Appendix D

The effects of a change in climate on agriculture

The impacts of climate change on agriculture are expected to be wide ranging. Although the nature and magnitude of these impacts is still the subject of debate, it is nevertheless possible to mention some of the predicted effects of climate change on agriculture
Increases in air temperature change the length of the growing season available to plants. The growing season of plants is determined by the period of favourable temperatures during which the plants can grow. As global temperature rise, certain crops will benefit as the growing season lengthens.

Crops that are susceptible to frost damage will be able to grow in areas that have become frost-free because of global warming. On the other hand, global warming might cause areas that were once suitable for growing particular crops to become too hot for those crops.

A positive affect of the increased carbon dioxide in the atmosphere will be on plant growth. Plants use carbon dioxide for photosynthesis and it is predicted that crops may benefit from higher levels of carbon dioxide.

Changes in rainfall patterns will have a serious impact on agriculture. Certain areas will become drier while other areas will become wetter. Regions that were once suitable for particular crops might not be suitable any more.

Increased temperatures are expected to decrease the crop yield in most regions of the world. This is especially serious in dry areas where the crops are very sensitive to small changes in climate. When there are too many people living in an area the vegetation is over-exploited and may never recover.

(Source: The Environment Around Us, 28 March 2003)
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When you look at an iceberg only 1/10 of the iceberg is above the sea level, while 9/10 is under the water. It is imaginable that when the ice melts, the water level will rise above the current water surface, however, as the experiment showed this is not the case!   





The reason why the water level in glass B in doesn’t rise is because of the Archimedes principle. An object which is whole or in partly in water feels lighter than one on the ground (this is the easy to feel for an example, lifting someone in water). The object in the water feels lighter which is equivalent to the mass of the liquid the object compress (this is Archimedes’s principle). If an ice cube of one kilogram floats the ice compresses one litre of water (one litre of water weighs one kilogram). When water freezes it expands, this is why one kilogram of ice take up more space than one litre of water – and the reason why some of the ice will be over the surface of the water. When the ice melts the volume will decrease but the weight will be the same, therefore it compresses the same amount of water – this is why the water level in the glass doesn’t rise.  





But in the glass A where the ice cubes lies on the bottom of the glass, the water level rises. The reason for that is when the ice cubes lies on the bottom of the glass, the amount of ice over water level is more than 1/10, when the ice melts here the water level will rise.


It is predicted that the sea level in the oceans will rise when the ICE ON THE LAND melts. In other words ice on Greenland, glaciers around the world and the ice on Antarctica. When that ice melts there will be more water, and that is why the sea level will rise. If floating ice melts, as for example the North Pole, it doesn’t have an impact on the sea level.














The Gulf current route
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The Gulf current pump
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The oceans have a big impact on the earth’s weather and climate, and the ice in the oceans have a big impact on the oceans. On the northern hemisphere the gulf current have a huge impact on the climate in Europe, without the gulf current the climate in Europe would be much colder. The Gulf current transport heat from Florida in North America, the current can bee seen as a pump, it is driven by the different temperatures in the sea. When the warm surface water from the south meets the cold water at the polar ice, the water sinks, as warm water is lighter than cold water. The salinity of the water rise when the warm water meets the polar ice. When the water up north freeze the salt in the water releases, and leave the water which is not frozen more salty. Salty cold water is heavy, therefore the water sinks, and will be transported back south. Therefore the polar ice has a very big impact on the world climate. 





     








