CLIMATE CHANGE LESSON PLAN – Energy
For Grade 6
Text prepared by Tina Hvidsten
Additions and adaptation by Elizabeth Martens
Description of Activity: The learners find out about various sources of energy. They make mini models to explain the basic concepts of each energy source. They gain understanding of renewable and non-renewable energy and the negative effects on the environment of some of these energy sources.
This lesson should be completed over _5_ 30 min lessons or over _1_ week.

	Learning Area/s: Natural Science
	Learning Outcomes: NS: LO 1, & LO3


	Assessment Standard/s: NS – LO1: AS 1 Evaluate data and communicates findings: relates observations and responses to the focus question.

LO3 AS2: Understands the impact of science and technology: suggests ways to improve technological products or processes and to minimise negative effects on the environment
	Subject Integration: Technology; Art and Culture, English


	Background knowledge required by learners:

Learner should have an understanding of energy uses; how it benefits living; and what impacts certain energy sources have on the environment. 
Learners have knowledge of renewable and non-renewable energy.


	Materials Needed:

See worksheets 1, 2, and 3 for list of materials required for each activity
Charcoal and solar cooker

	Activity Procedure:

Lesson 1

In this lesson the teacher discusses with the learners the various energy sources (see appendix A at the end of this lesson plan for guidance and information about different energy sources). Discuss what energy sources humans’ use and the impact some of these energy sources have on the environment. Use the information in Appendix B to learn about how some animals produce and utilise energy.
What are some of the differences between how humans utilise energy and how animals utilise energy?; what can we learn from our environment?
Now discuss what is meant by renewable and non-renewable energy sources and ask the learners to discuss the advantages and disadvantages of the energy sources discussed above.

Background information for the teacher

The difference between renewable and non-renewable energy sources are that the non-renewable sources are used much quicker than they are formed and in some in instances the resources are not formed again for an example our coal reserves that are mined and used up much quicker than at the rate they are replaced. It takes 1000s and 1000s of years for coal to form. Renewable energy sources like the sun, cannot run out as long as it keeps shinning!

Lesson 2

The aim of this activity is to find out how the different sources of energy are used and converted so they can be used for different purposes. Some of the different sources of renewable energy are: Sun, wind, hydro (water) and bio-energy.

In this activity learners can be divided into groups, where each group is assigned a different energy source to work on: 

· Investigating solar energy by making a solar cooker, 

· Investigating wind energy by making a kite or windmill

· Investigating hydro (water) energy by making a water wheel

· Investigation biomass energy by making a biomass energy catcher.
(see worksheets 1, 2, 3 and 4 for instructions)
Lesson 3

Once the learners have completed their investigations and built their respective energy converters they can present and demonstrate them to the rest of the class. In this lesson the learners are to set up their experiments in order to demonstrate the energy converters to the class and also to determine how effective the design is.

Lesson 4

Once the learners have had time to determine the effectiveness of their design, they report back to the class. This should include how they worked together as a group; do they think the design works well; what suggestions do they have to improve or change some aspects of the design; how can the design be used in various situations or contexts?
Lesson 5

As a class compare a renewable energy source with a non-renewable energy source

Activity

This activity will need to be monitored at various stages through out the school day. If possible set up the experiment by at least 10H00. Make sure the experiment is set up in a safe place and that other teachers/learners are aware of the experiment so they do not tamper with the equipment which may occur harm.

Burn some coal on a braai. Beside the braai set up the solar cooker. Divide the class into groups and let some of the learners heat marshmallows on the braai with the coal and some in the solar cooker. 

While the coal burns try to put a piece of glass upon the embers, the learners will see that the glass become dark from the soot from the coal – this does not happen with the solar cooker. 

Talk with the learners about energy: 

- Where do we get more coal when they burn out? (What is the source of coal?)

- What is coal made of?  

- Is coal renewable or non renewable? Why? (Explain what a non-renewable energy source is)

- Is solar energy renewable or non-renewable? Why? (Explain what a renewable energy source is)

- Why did the glass became dark from the soot from the coal? 

- What happens to the soot when it is not collected on the glass? 

- Is it a problem that the soot goes in to the atmosphere? Why?

- What different kinds of equipment are used to collect the energy from the different sources? (wind mill, solar collector, water turbine, coal power station ect.)               

Monitor the coals and solar cooker at approximately two hour intervals and discuss the differences. For example which one has retained the most heat; which one lasts longer; etc.


	Assessment Method:
Teacher assessment of the understanding learners have of energy sources and the impacts these may have on the environment.

Teacher and Peer assessment of the various energy converters


WORKSHEET 1
Activity

Investigating solar energy by making a solar cooker
This solar cooker uses the energy of the sun to heat marshmallows. Take care of your eyes and do not look directly into the reflection or the direct sunlight. 

This is needed to make the cooker:

• shoebox




• aluminium foil

• string




• tape

• straws or thin stick


• manila folder

• marshmallows (white and chocolate, or other colour)

How to make the cooker (see diagram on the next page)

1. Cut slots of equal length down the short sides of the shoebox opposite each other. Draw a scale, beginning with zero at the top, along each slot. Then cut diagonal slits at the corners of the box for the string.

2. Cut a manila folder in half along the fold. Place one half inside the shoebox, so that the folder bows into a curved, half-pipe shape resting on the bottom of the box. Fasten with tape in this shape to the box.

3. Lay a sheet of aluminium foil, shiny-side up, along the curved folder. Tape it to the box, fitting it to the folder shape.

4. Cut two 20-inch lengths of string. Knot each at one end. Floss the knotted ends into slits A and B. Drape the string inside the box, and insert the other end into slits C and D (see the picture underneath).

How to use the cooker

1. Place one white and one other colour (preferable dark) marshmallow on the same stick or put to straws together, so the can reach from one end of the box to another. The distance between the marshmallows should be an inch or more.    

2. Lay the straw into the slot so that the marshmallows are near the centre of the box. The straws should rest on the string at both ends. Pull on both strings to bring the straw to the first level from the bottom

3. Direct the box toward the Sun. Allow the marshmallows to cook for a specified time.
4. Repeat with another set of marshmallows at a different height for the same length of time, you can also try with different cooking times. 
This is how the cooker looks 
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WORKSHEET 2
Activity
Investigating wind energy by making a kite or windmill

This windmill will show how wind energy can be used to lift different objects; it will also show how a wind turbine works.

The following items are needed to make the windmill: 

· A thick straw, 18 cm long
· A stick, 3-5 mm wide, 25 cm long

· Thread

· Thick paper or cardboard

· 1 cork

· 2 wooden blocks of 2x2x2 cm

· 2 washers of a size fitting to the stick

· A drawing pin

· A thin nail, approx 40 mm long

· glue   

How to make the windmill:

1. Fix the cork to the stick (this will be the shaft of the windmill). Put the block of wood, a washer, the straw, the second washer and the second block (in that order). The wooden blocks should be glued to the flower stick.
2. Make a rotor from the paper or cardboard (see the figure underneath). Fix the rotor to the cork, use a stick and some glue.
3. Attach the thread to the stick. Bend the nail to form a hook and tie it to the end of the stick        
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The Windmill

How to make the rotor:
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Ask the learners:
· Is the material that the rotor is made of, important?
· Is the size of the rotor important? Why?

· Is it important where you put the windmill in terms of it working? Why?  

· What do you think about using wind energy? What are the advantages and disadvantages? 
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How a wind turbine (windmill) works:
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When the force of the wind turns the rotor it will spin a shaft, which is connected to gears. The gears turn a generator (a machine containing coils of wire and powerful magnets), The generator can produce electricity from the energy it receives when the rotors turns. 
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The electricity goes out in the electricity grid via big cables from the generator.

WORKSHEET 3
Activity

Investigating hydro (water) energy by making a water wheel.

This activity will show how a water wheel works and how the power of the water influence the energy the water wheel can produce:

The following items are needed to make the water wheel:

· Two plastic yoghurt lids




· Bottle tops (lid from bottles) 
· Glue
· Stick
· String
· Object to be lifted (sinker, piece of wood or small container)
How to make the water wheel:
1. Glue the bottle tops between the two bottle lids with the same space between the bottle tops
2. Put a stick though the lids in the centre of the lids
3. Tie the string to the stick and the object that will be lifted
4. The wheel can either be hold in the hands or it can be placed in for example a plastic milk container or 2-litre bottle cut in half for “housing” the water wheel 

This is how the water wheel looks:


[image: image1]
Pour water on the water wheel (it is a good idea to collect the water that is poured, so it can be used reused again). Try with different amount of water (little jet or bigger jet) and try to pour the water from different heights. 

Ask the learners:

· How did the amount of water influence the speed on the wheel?

· How did the height of the water influence the speed on the wheel?

· How did the different factors (height and amount of water) influence the wheels ability to lift an object? 

· What happens if the weight of the object is change?

· Where can hydro energy be used? 
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Worksheet 4
Biomass energy
Make a biomass energy catcher

This experiment will show how biomass gives of energy by the decomposition of organic matter.

This is needed to make the catcher:

· Freshly cut grass, old garden matter

· A bag

· Tape

· A cardboard box

· A thermometer

· A bin bag

How to make the experiment:

1. Fill a bin bag two-third with freshly cut grass

2. Measure the temperature of the grass and close the bag tightly with tape, so no air goes into the bag. Put the bag in a box and leave it for 24 hours

3. Open the bag after 24 hours and measure the temperature again        

	The temperature 

before closing the bag
	˚C

	The temperature 

after opening the bag
	˚C


Ask the learners:

- what happened in the bag?

- try to smell the grass and explain the smell 

- why did the temperature rise during the 24 hours? 

- Can you think of anything where the same process going on? 

- why is bio energy a renewable form of energy?    


Appendix A

Appendix B


When the bacteria in the grass breaks down it gives of energy in form of heat and gas (Methane - CH4).


In compost heaps the same process goes on – this is why the compost heaps often are warm inside.


Organic matter cannot run out as it is recycled in nature – think of a food web!  








Ask the learners:


Is there a reason why the shiny          surface is curved?


does the colour of the marshmallow make a difference? Why? 


did the height of the straw/stick make any difference? Why?


do you think the solar cooker worked well?


  





When the shiny surface is curved it will focus the sunlight. If the surface were straight it would reflect but not focus the light. 


The white marshmallows reflect rather than absorb the energy from the sun, therefore the darker marshmallows cook faster.


When the marshmallows are situated where the sun’s energy is most concentrated the marshmallows will cook fastest.  The marshmallows are brightest when they are near the focus.    
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Elevated water has more gravitational potential than water at a lower level. This is because the water potential energy is changed to kinetic energy (the energy of motion). The kinetic energy of the water can be made to turn a bladed wheel and there by produce mechanical energy. This is utilised when hydro energy is use to make electricity. Power plants are in foot of high dams, and when the water hits turbines (specialized water wheels) the energy from the water will make them turn very fast. The turbines can turn electric generators and thereby the energy from the water can be turned to electricity.


The higher the water falls the more energy the water has.  


 








