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Exercises about ozone

Objective

· Learn about the ozone layer and its variations
· Learn about measurements of the ozone layer
· Use of excel-software

· Graphic presentation of data

· Analysis of data

· Give an evaluation of different graphic presentations - be critical 

· Develop own ideas for further analysis of the available data

· Use statistics

· Encourage to find recent data on the internet 

· Encourage the students to ask questions and to try to find answers

Subjects that can be involved:

Physics

· Satellite measurements, absorption of radiation

Geography

· Ozone layer 
· Projections

Biology 

· Risk of high UV concentrations
Information technology: 

· use of a calculation program (Microsoft Excel) to make calculations and draw graphs

· make an animation of a series of pictures (e.g. a GIF-animation by using freeware from the Internet)

Mathematics

· Statistics

Target group (Suggested grade level)
Students 16-18 years old.

Equipment needed

Computers

Colour printer if you print the ozone maps 

Ozone data
Internet if other sources than the appended sources are used
(Projector for the computer is helpful but not necessary)
Time needed

This depends very much on previous knowledge and computer skills.  3 – 5 periods of 45 minutes with experienced students are recommended. 
Three exercises are suggested but with a lack of time each one could easily drop one or two.
Suggestions for a lesson plan

	Periods
	

	1st lesson

	Introduction to the ozone layer and measurements of ozone, e.g. by using the PowerPoint presentation.

	2nd lesson


	Exercise 1: The students work on their own and discuss with classmates the answers. 
Those who work quickly can start on exercise 2
Home work: Exercise 2 (for students with good computer skills this takes only 10 minutes even if they do not know the software for making animations)

	3rd  lesson
	Discuss with the students the answers to exercise 1 and show the animations from exercise 2
The students with good computer skills can show they made the animation

Start on exercise 3

	4th lesson
	Continue with exercise 3: Finish drawing graphs, analyse the results


Comments:

· If you print the ozone maps you need a colour printer. 
· For discussion of the results in class a video projector connected to computer would be useful.
· Not all student need to do all the 3 exercises. Exercise 2 is mainly an exercise in computer skills and learning about visualisation by animation. Exercise 3 is a combination of training computer skills and interpreting data. When training computer skills is not an objective one could give the resulting graphs to the students and focus on the analysis.
