Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 8

Objective test Chemistry 1b Oils, Earth and Atmosphere covers chapters 6 (sections 5- 9), 7 and 8
Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about the layered structure of the Earth and the nuclear processes that maintain the high temperatures within the core and mantle. They speculate about changes in the Earth’s temperature and atmosphere.
	Starter

• Introduce the chapter by linking it with the last three chapters and reminding students that the Earth provides raw materials such as rocks, metal ores, crude oil and plants that satisfy all our material needs.

Main activity

• Discuss the layered structure of the Earth, building up a diagram of the layers similar to Figure 8.3 on page 142 of the Student’s Book.

• Use question 2 on page 142 to prompt students’ understanding of the layered structure and then raise the question ‘Why is the Earth’s core so hot?’

• Allow time for discussion and speculation on this question. If necessary, provide some hints to the correct answer by saying things like ‘Remember that the core and mantle contain radioactive materials’ and ‘Where does geothermal energy come from?’

• Continue this speculative approach by asking students to work in pairs and complete the Activity: ‘The atmosphere on Earth and on other planets’ on the e-Worksheets CD-ROM. At this stage, encourage students to exchange sensible ideas rather than ensuring they get the correct answers.

Plenary

• Summarise the key layers with temperatures and densities in the Earth’s structure.

• Emphasise that temperatures in the core and mantle are maintained by natural processes of radioactive decay.


	Most students will:

• know that the Earth has a layered structure comprising an atmosphere, a crust, a  mantle and a core;

• understand why the Earth’s core and mantle are so hot.

	Homework

Students research about the Earth’s atmosphere in comparison with other planets and present the research as a poster or a report.



	Resources required
• Activity: ‘The atmosphere on Earth and on other planets’ on the e-Worksheets CD-ROM

Good earth science resources and weblinks for teachers at http://www.chemsoc.org/networks/learnnet/jesei/; Navigate to Contents and see list of ready-made resources and useful ‘factbites’.



	Key words

Earth, atmosphere, crust, magma, core, density, radioactive decay, geothermal energy



	Literacy opportunities

• Completing the questions in the book and the worksheet


	Numeracy opportunities

• Calculating the densities and temperatures of the layers of the Earth
	ICT objectives



	How science works

• 1c Using the model of the Earth and how it is formed and the layers.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

Assessment for learning: students’ outcomes from their answers to the questions from the book and the worksheet.




Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students begin to appreciate how the Earth has changed since its formation and that it continues to change. They look closely at Wegener’s evidence for moving continents and evaluate this and the views of his critics.
	Starter

• Ask students to suggest ways in which the Earth (but not, at this point, the atmosphere) is changing. They will probably come up with answers related to weathering and erosion.

• Then turn their attention toward past changes in the Earth’s structure using the ideas in Section 8.3 leading up to Wegener’s ideas about moving continents.

Main activity

• Students complete the Activity: ‘Wegener’s evidence for moving continents’, on pages 144–145 of the Student’s Book. 

• Requirements for this Activity are: tracing paper and scissors for each student.

Plenary

• Go through the questions in the activity, allowing students to express their views in evaluating Wegener’s ideas and those of his critics.


	Most students will:

• understand how science extends our understanding of the world by processes of data (evidence) collection, theorising and critical evaluation;

• know that scientists once thought that the features of the Earth’s surface were the result of the shrinking of the crust as the Earth cooled down following its formation;
• appreciate why Wegener’s theory of continental drift was not accepted for many years.



	Homework

Students read Sections 8.1–8.3 in the Student’s Book and answer questions 1 to 3.

	Resources required
• Tracing paper and scissors for each student

	Key words

continental fit, continental drift, Pangaea

	Literacy opportunities

• Completing the questions and the homework; discussing their views about Wegener


	Numeracy opportunities

Limited
	ICT objectives



	How science works

• 1c Students experience the way in which science works through data (evidence) collection, theorising and critical evaluation.

• 3c, 4c They offer explanations of why Wegener’s theory of continental drift was not accepted for many years.

• 4c Students understand how scientific ideas change with time, and the role of the scientific community in validating these changes.


	Key skills

• Evaluating information to give their own views



	Cover lesson

This is suitable as a cover lesson: leave out the last bit of going through the questions and making evaluations;

students could just do this in pairs.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

Assessment for learning: students’ outcomes from their answers to the questions from the book and the worksheet.




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students are introduced to further and more convincing evidence for continental drift. They go on to study some of the consequences of moving tectonic plates.
	Starter

• Introduce students to the further evidence for continental drift along the lines of Section 8.4 in the Student’s Book.

Main activity

• Ask students to read the first few paragraphs of Section 8.5 and then answer questions 4–6 on page 148 of the Student’s Book.

• Follow this up by discussing what happens when: i) plates slide past each other, ii) plates move apart and iii) plates collide as in Section 8.5.

• Discuss these movements and questions 7 and 8 on pages 149 and 150 with the students, referring to figures in the Student’s Book.

• Could also show maps to correlate plate boundaries with occurrence of volcanoes and earthquakes; relate to topical events.

Plenary

• Summarise plate tectonics using the subheadings i), ii) and iii) above.

• Clarify the differences between tear faults, normal faults and reverse faults.

• Ensure that students understand what happens during an earthquake and during a volcanic eruption.


	Most students will:

· appreciate that Wegener’s theory of continental drift became accepted following the discovery of further evidence during the 1950s and 1960s;

· know that the Earth’s crust and upper parts of the mantle are cracked into a number of very large tectonic plates;

· know that convection currents within the Earth’s mantle, driven by heat released by natural radioactive processes, cause the plates to move at relative speeds of a few centimetres per year;
· understand how the slow movement of these tectonic plates can cause earthquakes, volcanoes and different kinds of faults, and that sudden movement can cause larger earthquakes.



	Homework

Students either make a leaflet or a PowerPoint presentation to show the differences between the different faults.



	Resources required

Good earth science resources and weblinks for teachers at http://www.chemsoc.org/networks/learnnet/jesei/


	Key words

mid-Atlantic Ridge, volcano, magma, plate tectonics, convection current, earthquake, tectonic plates, lithosphere, subduction, folds



	Literacy opportunities

• Reading and answering and discussing the answers to the questions


	Numeracy opportunities

Limited
	ICT objectives



	How science works

• 1b, 4c Students appreciate that our knowledge and understanding of phenomena change with time and with the collection of new evidence (data).


	Key skills

• Looking at evidence and making evaluations



	Cover lesson

This is suitable as a cover lesson: the discussion parts can just be done within pairs and the discussions can be written up.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions from the book and the discussions.




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students, in the role of TV reporters, use the internet to report on a recent large earthquake of their choice.
	Starter

• Introduce students to the Activity: ‘Earthquake’ on page 150 of the Student’s Book.

Main activity

• Working individually if possible, students use the internet to obtain details of a large earthquake of their choice and then compose a 2-minute report that they would present as part of a TV news bulletin.

Plenary

• Ask individual students to present their reports as they would do on TV.


	Most students will:

• know that plate movements can be sudden and disastrous. Earthquakes and/or volcanic eruptions occur at the boundaries between tectonic plates;

gain knowledge of a recent large earthquake and appreciate the massive damage that earthquakes can inflict on people’s lives and property;

• gain from the practice of various communication skills.

	Homework

Students complete the Extension Activity: ‘Looking at the movement of tectonic plates’ on the e-Worksheets CD-ROM.

(Time is set aside to go over the questions on this activity in the next lesson but one.)



	Resources required
• Extension Activity: ‘Looking at the movement of tectonic plates’ on the e-Worksheets CD-ROM

• Computers for internet access, preferably one each

• Stop-clock to time reports, to ensure they don’t run over time

British Geological Survey http://www.earthquakes.bgs.ac.uk/ has useful Education section with diagrams, and a link to recent UK earthquakes; international list at http://earthquake.usgs.gov/eqcenter/recenteqsww/Quakes/quakes_all.php
Other useful sites www.geo.ed.ac.uk or search ‘quakes’ on www.eqnet.org


	Key words

earthquake

	Literacy opportunities

• Gathering information from the internet and then presenting it as a news report
	Numeracy opportunities

Limited
	ICT objectives

• Use the internet to research earthquakes.

	How science works

2b Collecting information from the net about their chosen earthquake.
	Key skills

• Presenting skills 

• Searching the internet effectively



	Cover lesson

This is not suitable as a cover lesson unless cover can be taken in an IT room. Some information about various large earthquakes can perhaps be printed from the internet and used as stimuli for students to write the news reports or prepare it for the next lesson. Students could have information about four or more major earthquakes.



	Assessment opportunities 

Assess the reports; this could be done as peer assessment, i.e. you could get students to discuss after each report if time permits, or if time doesn’t permit have a table for pupils to fill in quickly for each report and rate 0–3, with 3 being the best. Headings could be as follows: Is it interesting? Does it flow well? Is it direct and to the point? Is it presented with enough concern? Does the report cover the major points? Does it last close to 2 minutes?




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students consider the instruments used to monitor the areas where earthquakes and volcanic eruptions may occur and go on to prepare and study a simple model for volcanic eruptions.


	Starter

• Ask students to read Section 8.6 on pages 151–152 of the Student’s Book, then answer questions 9–12.

Main activity

• Introduce the Class Practical: ‘Modelling volcanic eruptions’ on the e-Worksheets CD-ROM.

• Allow the students to complete the practical and then answer the questions on the worksheet.

Plenary

• Discuss questions on the worksheet with the class. Give students time to complete and correct their own answers.

• If time permits and you are not intending to mark their work individually, discuss questions 9–12, which the students answered at the start of the lesson.


	Most students will:

• explain why scientists cannot accurately predict when earthquakes and volcanic eruptions will occur;
• know that volcanoes sometimes provide warning signs before they erupt;

• understand that scientists often construct models in order to understand processes and phenomena that occur in the real world.



	Homework

Students research a famous volcanic eruption from history and present it as a newspaper report for a national paper. It must not exceed 400 words, and include pictures if possible. Was the eruption predicted?



	Resources required
• Class Practical: ‘Modelling volcanic eruptions’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

	Key words

seismometers, GPS (global positioning system), strainmeters, tiltmeters, predicting, air monitoring, infra-red cameras



	Literacy opportunities

• Answering the practical questions and discussion of the questions from the book; writing report (homework)


	Numeracy opportunities

Limited
	ICT objectives

• ICT could be used in homework activity

	How science works

• 1d Students learn that science has its limitations. Scientists can predict where earthquakes and volcanic eruptions might occur, but they cannot predict when they will occur.

• 1c Students develop and study a simple model for volcanic eruptions.


	Key skills

• Using ICT to produce their newspaper reports 

• Internet research for their newspaper article



	Cover lesson

This is not suitable as a cover lesson because of the practical.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions from the activity and the practical.

Assess that they can do the practical work safely and accurately.




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the physical and chemical changes that have taken place in the atmosphere since the Earth was formed about 4500 million years ago.
	Starter

• This would be a convenient point to go over questions in the activity that students completed in the last lesson but one.

Main activity

• Ask students to read Section 8.7 of the Student’s Book, drawing annotated diagrams of the physical and chemical changes that have occurred in the atmosphere since the Earth was formed 4500 million years ago.

• After completing their diagrams, students should answer questions 13–18 on pages 152–153.

Plenary

• Summarise the key changes that have taken place in the Earth’s atmosphere.

• Go through questions 13–18, allowing students time to correct their answers.


	Most students will:

· understand that during the first billion years of the Earth’s existence there was intense volcanic activity that released the gases that formed the early atmosphere and water vapour that condensed to 
form the oceans;
· know that plants produced the oxygen that is now in the atmosphere;
· know that most of the carbon from the carbon dioxide in the air gradually became locked up in sedimentary rocks as carbonates and fossil fuels.

	Homework

Students produce a poster or leaflet to explain the key changes that have taken place in the Earth’s atmosphere.



	Resources required


	Key words

methane, ammonia, water vapour, carbon dioxide, sedimentary rocks



	Literacy opportunities

• Completing the activities from the book


	Numeracy opportunities

• Balancing equations
	ICT objectives



	How science works

• 4a, 4c Students explain and evaluate the physical and chemical changes that have occurred and that continue to occur in the Earth’s atmosphere.


	Key skills

• Being able to interpret given information to explain why the Earth’s atmosphere has changed



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions from the book and homework activity.




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about the precise composition of our atmosphere today and observe an experiment to determine the percentage of oxygen in air. The experiment provides opportunities to discuss safe working and degrees of accuracy.


	Starter

• Ask the students to read the first three paragraphs of Section 8.8 in the Student’s Book.

• Draw their attention to Table 8.1 on page 153 of the Student’s Book and ask them which gas or vapour (hint) has been omitted from the figures in the table, bearing in mind that they relate to dry air.

• Introduce the Demonstration experiment: ‘What is the percentage by volume of oxygen in the air?’ on the e-Worksheets CD-ROM, pointing out that you will be using normal, clean air.

Main activity

• Carry out the demonstration, posing questions on the worksheet and paying attention to safety and the accuracy with which volumes can be measured.

• Calculate the percentage of oxygen in air and then, bearing in mind the sensitivity of the equipment, discuss the number of significant figures to which the result can be given.

Plenary

• Turn students’ attention to other gases in the atmosphere and, in particular, the noble gases.

• Ask them to read the remainder of Section 8.8 on the noble gases and then answer questions 19 and 20 on page 155.
	Most students will:

• know what the composition of the atmosphere today;

• be able to work out the percentage of oxygen from the demonstration.

	Homework

Students complete the Activity/Homework: ‘The ozone layer – changes in the upper atmosphere’ on the e-Worksheets CD-ROM.


	Resources required
• Demonstration: ‘What is the percentage by volume of oxygen in the air?’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

• Activity/Homework: ‘The ozone layer – changes in the upper atmosphere’ on the e-Worksheets CD-ROM



	Key words

nitrogen, oxygen, carbon dioxide, water, noble gases, percentage

	Literacy opportunities

• Answering and discussing the questions from the worksheet, book and homework sheet


	Numeracy opportunities

• Dealing with percentages and working out the percentage of oxygen in the air
	ICT objectives



	How science works

• 4b Students explain and evaluate changes that have occurred and are occurring in the Earth’s atmosphere and the effect of human activities on these changes.

• 2c, 2d Students consider the accuracy of measurements and safe working practices.


	Key skills

• Evaluating the changes and how these may affect human beings



	Cover lesson


This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions from the book, worksheet and homework activity.




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students consider, explain and evaluate changes in the levels of ozone and carbon dioxide in the atmosphere.
	Starter

• Refer to the objective for the lesson and then turn to the activity related to the ozone layer, which students should have completed for homework.

• Go through questions on the activity, allowing students to express ideas, offer explanations and answer questions.

Main activity

• Raise the question of increasing carbon dioxide concentrations in the atmosphere and the issue of global warming. (NB Chemistry unit 1; Section 6.4) covers the greenhouse effect and global warming.)

• Draw students’ attention to the data in Table 8.2, on page 155 of the Student’s Book, in the Activity: ‘What changes are occurring in the Earth’s atmosphere?’

• Ask students the questions ‘What has caused the increase in concentration of carbon dioxide?’ and ‘To what extent are we (humans) responsible?’

• Allow time for an exchange of ideas and then ask students to answer questions posed in the activity.

Plenary

• Go through questions in the activity, allowing time for students to contribute.
	Most students will:

• understand that the Earth’s atmosphere is still changing - burning fossil fuels increases the level of carbon dioxide in the atmosphere;

• be able to explain and evaluate theories of the changes that have occurred and are occurring in the Earth’s atmosphere;

• be able to explain and evaluate the effects of human activities on the atmosphere.

	Homework

Students revise the chapter and do the exam questions on pages 157–158, ready for the test in the next lesson.

	Resources required
• Graph paper

	Key words

fossil fuels, independent variable, dependent variable, global warming

	Literacy opportunities

• Discussing the questions from the book and then answering them
	Numeracy opportunities

• Plotting a graph in answering the questions.
	ICT objectives

• Could use computer to plot graph

	How science works

• 3a Drawing the graph and using it to analyse the data.

• 4a, 4c The issues raised from global warming.
	Key skills

• Plotting graphs 

• Analysing the results



	Cover lesson

This is suitable as a cover lesson without the whole-class discussion; the discussion could be done in pairs instead



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions in the book.

Assess how well they do in the end-of-topic test.




