	2.1 (2)
	
	Plate boundaries


	Assessment objectives

· Candidates should be able to demonstrate  knowledge and understanding of processes contributing to the development of physical environments.

· Candidates should be able to recognise the changes that occur through time in places and landscapes.
	
	0460 syllabus

2.1 Earthquakes and Volcanoes
· Describe and explain the distribution of earthquakes and volcanoes
· Describe the global pattern of plates, their structure, and an awareness of plate movements and their effects – constructive/divergent, destructive/convergent and conservative plate boundaries


	Differentiated learning outcomes
· All students must know that earthquakes occur because of processes operating at plate boundaries (Grade E/D).

· Most students should be able to describe the processes operating at two different kinds of plate boundary (Grade C/B).

· Some students could have a detailed understanding of the processes operating at the three most common types of plate margin and know how seismic activity is measured (Grade A/A*).
	
	Resources

Student Book: pp. 64–5
Worksheets: 
2.3 The world’s greatest earthquakes
2.4 Activity at plate margins
Photographs: None

Further reading and weblinks:
Recent earthquakes: www.iris.edu/seismon/
Videos and other information:
www.nationalgeographic.com/eye/ earthquakes/earthquakesintro.html


	Key concepts


	· The Earth’s plates are constantly in motion.
· A number of different processes are operating at the edges where the plates meet.
· It is possible to measure an earthquake but not to predict when it will occur.


Starter suggestions
Revise the structure of the Earth (see the previous lesson). Give the class 60 seconds to draw a diagram of the structure of the Earth showing the four main layers and their names. Swap diagrams to be marked by a partner.

Show a map of the world’s tectonic plates with no names. Ask for volunteers to name the seven main plates – this can be done as an individual exercise or could be done quickly in groups with photocopied sheets of the plates.

Ask if anyone can remember why the plates move. Get students to spend two minutes discussing with their partner what will happen at the boundaries where plates meet.

Main lesson activities
1
Ask students to examine (or show them) the map of recent earthquake activity found at www.iris.edu/seismon/. They should identify any recent earthquakes near to where they live and find out how strong these earthquakes were. Could these earthquakes be felt? If not, can the students find out why not?
2
Worksheet 2.3 shows a map of the world’s plate boundaries. Using an atlas or the internet, students should locate 10 major earthquakes and mark them on the map. The map can then be annotated with further details, such as date, numbers of deaths/casualties, information about damage caused etc.
3
Read in the Student Book the descriptions of the three different types of plate margin. In pairs or groups, students should test each other on what is happening at the different plate margins. They can then use what they have learned to identify, on Worksheet 2.4, the different types of margin, and annotate the diagrams with more information.

4
Using an atlas or information in the Student Book, students should be able to answer the questions on their own plate boundary in Now investigate activity 2 on p. 65 of the Student Book.

5
Students should read through the section on seismic activity and complete Now investigate activity 3. This knowledge can then be used as a basis for in-depth research into the way seismic activity is detected: 
(a)
Students should use the internet to find a diagram of a seismometer and make an annotated copy.
(b)
They should investigate the Richter Scale, discuss what it means and make a list of the world’s top ten earthquakes by magnitude.

Either of these last two tasks would make good opportunities for homework assignments.

	
	Give extra support by allowing groups to work in pairs or groups of mixed ability to complete the more technical challenges.

Give extra challenge by encouraging students to go further with their internet research. They should search sites with no reference to Wikipedia. Challenge them to access information on earthquake distribution from university websites.


Plenary suggestions
Check for understanding of the measurement of the Richter Scale by asking students to explain to a partner how it works (i.e. logarithmically). Ask for a volunteer with a particularly good explanation to present it to the class.

Show the plate tectonic map used at the start of the lesson and check understanding of plate margins by asking for volunteers to identify different types of activity at the margins on the map.

You could also ask why it is difficult to predict when an earthquake will occur.


	Assessment suggestions
	Assessment can be made by collecting and analysing the worksheets used in main lesson activities 2 and 3 above, or by using the homework suggestions given for activity 5.
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