CLIMATE CHANGE LESSON PLAN – South Africa’s climate
For Grade 9
Prepared by Tina Hvidsten
Adaptations by Elizabeth Martens

Description of Activity: Learners make a weather station and monitor the results over several months. They formulate graphs with the data they obtain. Learners investigate the different climates found in South Africa.
These activities will take several lessons to complete. The educator is to review the activities and fit them into their time schedule. 
The weather station will take 3 30min lessons to build and put in place. The educator should allow for at least two months of data collection from the weather station in order to work effectively with the data.
This data is then used for the Mathematic lessons. Set aside 3 30min lessons for this.

Investigation of different climates found in South Africa. Set aside 4 30min lessons for this
	Learning Area/s: Natural Science, Mathematics and Social Science (Geography)
	Learning Outcomes: NS: LO1, LO2 & LO3
Mathematics: LO2

SS: LO 1, LO2 & LO3

	Assessment Standard/s: Natural science LO1 AS2

Learner conducts investigations and collects data

AS3 Learner evaluates data and communicates findings; seeks patterns and trends in the data

LO2 AS1 learner is able to interpret information

LO3 AS2 understands sustainable use of the earth’s resources

Mathematics LO2 AS2 represents and uses relationships between variables inorder to determine input and/or output values in a variety of ways; ability to analyse data showing responsibility toward the environment
Social science LO1 AS1 learner carries out independent enquiries about aspects of interrelationships between people, places and the environment; correlates information from various sources

LO2 AS3 explains how sustainable development could impact positively on people, places and environments

LO3 AS4 makes informed decisions about various solutions to social and environmental conflicts 
	Subject Integration: EMS, Technology


	Background knowledge required by learners:

Learner have ability to work with data capture
Basic research skills

	Materials Needed:

See Activity 1, 2 and 3 for relevant materials

	Activity Procedure:

Lesson 1:
See details for Activity 1 below
Learners reflect on their experience of the activity in written format.  
Lesson 2:

See details for Activity 2 below
Learners reflect on their experience of the activity in written format
Lesson 3:

See details for Activity 3 below
Learners reflect on their experience of the activity in written format

	Assessment Method: Educator assessment of learners understanding of South Africa’s climate by using a rubric.
Peer assessment of report backs

Self assessment through learner reflections


ACTIVITY ONE
Natural science:  Build a weather station

Weather has a major impact on the lives of humans. This is one of the reasons why people have measured the weather for many years. Weather is the condition of a certain place in the lower part of the atmosphere. There are a lot of factors that influence the weather, for example temperature, precipitation (rainfall), wind and clouds. The climate is the average weather on a certain place over a longer period – often 30 years. 

The aim of this activity is to build a weather station and measure the weather over a certain period. Using their weather station the learners will also be able to measure the temperature, the precipitation, the direction (and strength) of the wind and the pressure of the air.

Set up a thermometer to measure the temperature  

How to make a rain gauge. 

Use a half juice carton or a bottle. Cut the bottle in half and put the top upside down in the bottom (see the picture). Using a ruler, mark 10mm intervals on the bottle using a permanent marker. Remember that the 0 point of the ruler must be in line with the bottom of the container. You will need to wait 24 hours before you can measure the precipitation (rainfall). It is important to empty the carton/bottle every time you have measured the precipitation. 
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How to measure the wind direction 
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Tie a 10 – 15 cm long thread of wool to a stick. Place a compass on a plate in front of the stick. Let the arrow on the compass point to north, you can now read the direction of the wind on the compass, remember it is the opposite direction to which the wool is blowing. The stronger the wind is, the more the thread will move.         

How to measure the air pressure 

It is possible to make your own tool to measure air pressure, but you need a barometer to ensure that you have the correct scale of your homemade barometer:

· Take a balloon and blow it up and let the air out again. 

· Cut the balloon and tire it tight to a jar with a rubber band, like a drum skin. 

· Tire a straw with tape on the balloon. 
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Put a piece of cardboard and place the barometer in front of it. 

· Mark where the straw is, measure the air pressure on the real barometer everyday in a week, and write the air pressure on your marks. 

If you do it with care you can move your homemade barometer around to where you wish to measure the air pressure

Make a table similar to that underneath (or copy this one) and write down the weather conditions everyday in a certain period (example a month) and maybe on different times during the year (summer and winter) 

	Place and name of the register 


	
	
	
	

	Date and time


	
	
	
	

	Air temperature  

(C˚)
	
	
	
	

	Precipitation (mm)
	
	
	
	

	Wind direction

(S, SE, SW, W, E, N, NE, NW) 
	
	
	
	

	Wind force

(weak, middle, strong) 
	
	
	
	

	Air pressure

(hPa)
	
	
	
	

	Briefly describe the weather
	
	
	
	


Some questions to ask the learners:

Is it important where you place the weather station? 

Where should the temperature be measured?; In the sun or in the shadow? 

Where should the rain gauge be placed? 

What happens to the liquid in the rain gauge if it stays in the sun?

Is there a direction the wind often blows in and is there a reason for this?

How do the different factors influence the wind?:

· Air pressure

· The rotation of the earth

· Mountains 

· The sea

· Buildings   

What is the different between weather and climate?

ACTIVITY TWO

Mathematics: Data handling

In this activity the learners use the data they collected in activity one. The aim of this activity is to find out how data can be shown in graphs and to find out how representative the data is.    

The diagram below shows the average precipitation and temperature in Durban (You can obtain similar graphs from the South African Meteorological Offices or the internet which will be specific to your area)
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Questions to ask the learners:

 - Which month is the warmest and which is the coldest?

- Which months is the driest and which is the wettest?

- Is there a correlation between temperature and precipitation?

- Is this pattern of rain and temperature found all over South Africa?

Source: Worldclimate

Ask the learners to try to make different graphs to show the data collected from the weather station, put some of the data in the same graphs, for example air temperature and precipitation and see if there are any correlation between the different data (for example high temperature and high precipitation or low pressure and low temperature)

Questions to ask the learners:

- Discuss the best ways to show data (bar graphs, line graphs, etc.) for the different weather conditions/factors

Find the average value for: 


- Temperature      

- Precipitation

- Are there any trends in the wind direction and is there any explanation for that? 

Is the collected data representative for (explain the answer):

· the weather in South Africa

· the weather during the year

· the weather in your city/village 

Do you think the weather station worked well and represent the weather? Try to find data from your area (for example from the local weather bureau) and compare it with your data 

ACTIVITY THREE

Social science (geography): People and climate

In this activity the learners will do a survey about how people live in different climate zones in South Africa. 

· Divide the learners into groups and give each group an area of South Africa to work with.

· Let the learners make maps and posters showing different things such as; the weather conditions; what kind of agriculture occurs there?; How people live in these areas?; What are the predicted effects of climate change on these areas? How is this going to affect the lives of people living there?
Whether a zone is arid (dry) or and humid (wet) can be determined by the number of humid months in a year. A month is defined as humid when the average amount of precipitation is higher than the evaporation.

Once learners have researched their area, they present their findings to the rest of the class.
