CLIMATE CHANGE LESSON PLAN – The Greenhouse Effect 

For Grade 7
Combined work of Avril Wilkinson, Tina Hvidsten and Elizabeth Martens
Description of Activity: 

This lesson should be completed over _2_ 40 min lessons or over _1_ week.

	Learning Area/s: Natural Science
	Learning Outcomes: NS: LO1, LO2 & LO3


	Assessment Standard/s: 

LO1 AS2 & AS3: Learner able to plan simple tests and comparisons; able to evaluate data and communicate findings
LO2 AS3: Learner able to interpret information by identifying key ideas in text
LO3 AS2: Learner able to show understanding of sustainable use of the earth’s resources and analyse information
	Subject Integration: Social Science, Technology, mathematics, English Language, Arts and Culture


	Background knowledge required by learners:

An understanding of the earth atmosphere and the different layers
	Materials Needed:

Appendix A & B
Two two-litre plastic cool drink bottles, two plastic food containers a little larger than the diameter of the cool drink bottle, knife or scissors, tape, two thermometers, graph paper 



	Activity Procedure:

Lesson 1: This activity is designed to have students become familiar with how a greenhouse retains heat by building simple models.
Ask learners: Have you ever seen a greenhouse? (See Appendix A for an example of a greenhouse)

You may want to give them a copy of the picture and ask them to tell you all they know about it.

Some of their answers might be….

Most greenhouses look like a small glass house. Greenhouses are used to grow plants, especially in the winter. 

Greenhouses are used extensively by botanists, commercial plant growers, and dedicated gardeners. Particularly in cool climates, greenhouses are useful for growing and propagating plants because they both allow sunlight to enter and prevent heat from escaping.

Now ask learners: Do you know how a greenhouse works?

Some of their answers might be….

Greenhouses work by trapping heat from the sun. The glass panels of the greenhouse let in light but keep heat from escaping. This causes the greenhouse to heat up, much like the inside of a car parked in sunlight, and keeps the plants warm enough to live in the winter.
The transparent covering of the greenhouse allows visible light to enter unhindered, where it warms the interior as it is absorbed by the material within. The transparent covering also prevents the heat from leaving by reflecting the energy back into the interior and preventing outside winds from carrying it away. 

Explain to learners that the class will now construct a miniature greenhouse so that they can understand how it traps heat.

You will need:

· Two two-litre plastic cool drink bottles "experimental chambers" 

· Two plastic food containers a little larger than the diameter of the cool drink bottle

· Knife or scissors

· Tape 

· Two thermometers  

· Graph paper 

See Appendix B for instructions and experiment guidelines.
Lesson 2: Teacher builds on lesson 1 in order for the learners to fully understand the greenhouse effect.
What happens in the bottles can be compared with that which happens in the earth’s atmosphere – the greenhouse effect. The greenhouse effect contributes to keep the earth warm because it holds the heat from the sun in the atmosphere (without the greenhouse effect the earth would be 30 ˚C cooler in average). When the light from the sun hits the earth’s surface some of the light will be absorbed some will be reflected. This is also what happens in the atmosphere, forests and oceans are areas that absorb a lot of the light, while ice covered areas reflect most of the light. Some of the infrared radiation from the earth’s surface are absorbed in the atmosphere and contribute to heat it up. The greenhouse gasses in the earth’s atmosphere are good at absorbing the infrared radiation, that’s why they contribute to keep the earth warm.
The higher content of greenhouse gasses in the earth’s atmosphere the more of the infrared radiation will be held back and contribute to the heating of the atmosphere. If the content of greenhouse gasses in the earths atmosphere increase, the global temperature in general will increase, this can induce climate change and can be a very serious problem as it will influence the whole earth’s environment. 

	Assessment Method: 

Teacher assessment of the greenhouse models and data collection
Teacher assessment of how the greenhouse effect can influence climate change


Appendix A
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Appendix B
Mini Greenhouse Construction
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For each greenhouse, you will need a two-litre bottle (with cap) and a plastic food container for the base.

Remove the bottle label by soaking it in warm water. 

Cut off the end of the bottle approximately 7 centimetres from the bottom and discard the bottom piece in your recycling bin. 

Place the capped bottle in the plastic base and the experimental greenhouse is ready for use.
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Now use scissors or a sharp knife to cut several elongated vents (2 x 10 centimetres) in the sides of one of the bottles. 

Leave the second bottle intact. 
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Tape a thermometer (using cellophane tape or light-coloured masking tape, not black electrical tape) to the inside of each bottle (facing out). Make sure the bulbs of the thermometers are above the top of the chamber base.

Place caps on both bottles. 

Place both bottles in a sunny spot with the thermometers facing away from the sunlight. 

Ask the learners to predict which bottle will get hotter. 

Begin collecting data every 20 minutes (in summer), or every hour (in winter)

Develop a graph from your data onto the graph paper provided.
Observations and Questions.

Compare and contrast the graphed data from the vented bottle and the intact bottle. What happened? How do you explain your observations?

Discuss the results with your class and develop some possible explanations (for example, the vents let cool air in). 
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As the experiment showed, the biggest increase in temperature was in the jar with the black cardboard. The cardboard absorbs a lot of the sunlight while the silver paper reflects it, this is the reason why the biggest increase in temperature is in the jar with the cardboard. The water and the jar are transparent, this means that visible light passes unhindered without warming it. In the jar with the black cardboard the light will be absorbed and the energy from the light will warm up the cardboard. When the cardboard heats it releases radiation in form of heat – infrared radiation. The only difference between infrared radiation and visible light are that the wavelength of infrared light are much longer and this is why the human eye can’t see it. Water and glass isn’t transparent for the infrared light, which means that the radiation from the cardboard will be absorbed in the water, which will heat up. In the jar with the silver paper the light will be reflected when it hits the silver paper. When the light reflects the wavelength remains the same, this is why the light passes out of the jar without deliver energy in form of heat.      


     











