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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.
Sample Scheme of Work

GCSE Gateway Science Chemistry B J264
Module C2: Chemical resources
Topic: C2a:  The structure of the Earth
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What is the structure of the earth?
What are the plates?
What affects the plates movement?
How was Wengers theory on plate tectonics accepted?
	For the lower ability students use an apple as an example of the Earths structure, the skin represents the crust, the outer eating part is the mantle and the core splits into two, with the pips as the inner core. Explain the different states as we move closer to the centre of the Earth.
Standard and higher tier students need to know what the lithosphere is and the changes that occur in it as we move towards the centre of the Earth.
Introduce the idea of plate movement and how this causes earthquakes and volcanoes
Students need to understand how the density of the plates affects their movement  including the idea of subduction.
Higher students will also need an understanding how the theory of plate tectonics developed and an awareness that this theory has gained acceptance only recently (Fundamental scientific processes).
	http://www.bbc.co.uk/schools/gcsebitesize/geography/platetectonics/tec_platesrev1.shtml
This has an excellent ICT introduction to all of the points the students need to cover. It allows them to understand the layers in the structure of the earth, the idea that earthquakes and volcanoes occur on or near plate boundaries and the movement of plates leading to subduction.
http://www.schooltube.com/video/3a9041f685c9707b9359/science-on-a-sphere-plate-tectonics-and-paleo-animation
A very good animation showing the formation of africa and Europe from plate movement.
Students studying GCSE Geography will possibly have already studied this depending upon what order you study the topics in. If so the class can be split into groups each lead by a Geographer.
	It is only the higher tier students that need to understand the concept of convection currents in the mantle causing plate movement, but this is very important.
http://education.sdsc.edu/optiputer/flash/convection.htm
Offers a very good animation of how this happens.
An alternative lesson would use role play for groups of students presenting the historical arguments for and against the theory of plate tectonics.
(old Salters GCSE Chemistry –Restless Earth)


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How does the rate of cooling affects crystal size.
How does the type of magma affect the type of volcanic eruption and the rock formed.
What is the role of a geologist. 
Why do people choose to live near volcanoes.
	Teachers can model a volcano using the candle wax experiment.

Students can study how changing the rate of cooling affects crystal size using salol.
For homework students can research how accurately geologists can predict volcanic activity and its consequences using the icelandic volcano and ash cloud as an example
	Both the practical experiments are standard practical’s in most schools, follow the CLEAPPS guidance, however if the teacher does not want to carry these out then students can observe and research different types of volcanic eruptions on
http://video.nationalgeographic.com/video/player/environment/environment-natural-disasters/volcanoes/volcano-eruptions.html
Or
http://www.wired.com/wiredscience/2009/03/volcanopics/
A useful way of foundation tier students learning why people live near volcanoes is to give them an a5 lined piece of paper and sit them in groups of four, ask them to write down on the paper one reason people might live near a volcano then pass the paper to their left. They must write a different reason on the new piece of paper than the one already there. Allow the paper to go round once. Each person should now have their original pieces of paper with four different reasons, check these against the specification.
	Higher candidates need to also understand the difference between iron rich and silica rich magma and how this affects the eruption.

	
	
	
	


Topic: C2b Construction materials
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Students need to know examples of materials that can be used straight from the ground with no chemical changes eg granite, limestone, marble and aggregates.
Students need to know how materials extracted from the ground to make aluminium, brick and glass.
	Ask the students to come up with examples from the lab of materials used. Ask them to group them as natural and man-made, introduce the materials from the syllabus, with other examples, ask them again to group them as natural and man made.
Review the starting materials for aluminium, brick and glass – could the students suggest the starting materials? 
	This again could be done initially as group work,
If wanted use the clip below for glass making
http://science.discovery.com/videos/how-its-made-filigree-glass.html
For simple brick making use
http://videos.howstuffworks.com/howstuffworks/4440-brick-making-in-egypt-video.htm
For more mechanised brick making use
http://videos.howstuffworks.com/discovery/28788-how-do-they-do-it-brick-manufacturing-video.htm
	

	Students need to understand the differences between limestone, marble and granite and why the rocks have different properties.
Students need to understand the thermal decomposition of limestone.
	Show the students samples of limestone, marble and granite, ask them to list the similarities and differences. Tell them that limestone and marble are the same chemical CaCO3 how are they different? Introduce the idea of sedimentary, metamorphic and igneous rocks as a way of explaining the rocks properties.
Candidates can heat marble chips or lumps of limestone as an example of thermal decomposition and as the 1st stage in the manufacture of cement.
Students can thermally decompose copper carbonate as a replacement for limestone and pass the gas released through limewater to show that it is carbon dioxide, teachers must stress the dangers of suck back when carrying out this practical.
	http://practicalchemistry.org/experiments/thermal-decomposition-of-metal-carbonates,281,ex.html gives a good practical guide to this experiment.
http://www.britishpathe.com/record.php?id=14072 has a lovely old newsreel of dynamite being used in a limestone quarry.
http://www.bbc.co.uk/learningzone/clips/yorkshire-dales-quarrying/4813.html is a good example of current quarrying techniques.
http://www.nationalstonecentre.org.uk/euas/appendices/chemlimestone.htm

	Higher level candidates will not be given the formulae for the equation therefore they will need to know these.
Although not part of the specification the calcium oxide made can be slaked by adding water, students can then use the limewater produced to test for carbon dioxide (as revision of test).

	Students need to understand how concrete is made, what it is made from and why steel is used to reinforce it.
	Students could make a simple concrete mold, this could possibly be extended to a class research practical whereby the amounts of cement, sand, aggregate and water are varied. Or compare the effect of reinforcing the concrete with wire, splints and string etc.
Students can research the uses and benefits of reinforced concrete. 
	http://www.explainthatstuff.com/steelconcrete.html

	


Topic: C2c Metals and alloys
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Students need to understand how we obtain pure copper from its ore malachite.
	If the students did not thermally decompose copper carbonate in section C2b they can do so here. Heat the copper oxide formed with carbon powder and carefully examine the products. 

Students also need to electrolyse impure copper to gain pure copper and higher level candidates need to know the half equations for each electrode.
	http://practicalchemistry.org/experiments/extracting-metals-from-rocks,306,ex.html gives a good practical guide to the thermal decomposition experiment.
http://practicalchemistry.org/experiments/electrolysis-of-copperii-sulfate-solution,108,ex.html give a practical guide for the electrolysis, the extension experiment will be of most use here.
A clip of the copper refining industrial process is on the RSC “industrial chemistry” video – sent free to every school or downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	This is the first time that students will have come across the term oxidation or reduction so time will need to be spent looking at these terms and how they relate to the purification of copper. It will also be the first time that students have encountered half equations.

	Students need to know examples of alloys, what these alloys are made from and the properties of these alloys.

Students need to understand the composition and uses of smart alloys.
	Students can carry out the investigation of an alloys’ properties by modelling an alloy using sand and plasticine.
Alternatively students can make solder and compare its properties to the properties of the tin and lead.
Students can research the properties of solder, brass, amalgam and nitinol, but stress the idea of smart alloys.
	http://practicalchemistry.org/experiments/modelling-alloys-with-plasticine,135,ex.html gives a good guide to the modelling of an alloy.
http://practicalchemistry.org/experiments/making-an-alloy-solder,131,ex.html gives a good guide to making solder and comparing its properties.
http://www.bbc.co.uk/learningzone/clips/jem-explains-the-secrets-of-memory-metals/10884.html explains smart alloys very well
Samples of smart alloys are available from mindsets (Middlesex University Teaching Resources) – www.mutr.co.uk 
	


Topic: C2d Making cars
Suggested Teaching Time: 3 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	To understand what happens during corrosion and why aluminium and iron corrode at different rates.
	Students can set up a very simple experiment to compare the corrosion of iron and aluminium. 
Students need to know as well the word equation for the rusting of iron.
For homework students could research the uses of iron and aluminium with the task of finding out where aluminium and its alloys have replaced iron and its alloys.
	http://practicalchemistry.org/experiments/the-causes-of-rusting,209,ex.html gives guidance on how to carry out the rusting experiment, simply repeat the experiment again, but use aluminium pieces rather than iron nails to compare the corrosion of the metals.
	The key point to make here is that although aluminium is far more reactive than iron, it is the aluminium oxide that is extremely unreactive.

	Students need to be able to compare the properties of iron/steel and aluminium. 
Students also need to understand the benefits of making car bodies out of iron/steel or aluminium.
	The properties mentioned in the specification are density, magnetic property, electrical conductivity, flexibility, hardness and strength. Students can investigate these properties with samples of iron/steel and aluminium.
Review with the students how the different properties of iron/steel and aluminium enable them to be used in car production.
For homework the students can write a promotional leaflet for a car made from aluminium illustrating the advantages of such a car over one made from iron or steel.

	http://www.keytometals.com/page.aspx?id=aluminumproperties&ln=en and other similar sites would be useful for students researching the properties of aluminium, iron and steel.
	

	Research the materials that car bodies are made out of and the benefits and difficulties of recycling these parts.
	There are lots of websites to research the materials cars are made from, possibly ask the students to research one type of material e.g. Plastics, glass etc. And report back to the group.
	http://earth911.com/recycling/automotive/auto-parts/tips-on-recycling-miscellaneous-car-parts-and-accessories/ among other sites gives guidance on the types of material used in cars and how they can be recycled.
	


Topic: C2e Manufacturing chemicals; making ammonia

Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain why it was necessary to make ammonia for use as a fertiliser and how the Haber process is adapted to increase the amount of ammonia produced.
	Examine historical, social, moral or economic reasons leading to the need to produce ammonia as a starting point for fertiliser production.
Produce a poster on ammonia manufacture.
Plot yield data from process to examine the effects of changing temperature, pressure and using a catalyst. (Fundamental scientific processes)
	http://www.ausetute.com.au/haberpro.html and http://www.chemguide.co.uk/physical/equilibria/haber.html has lots of information on the Haber process for GCSE level.

http://www.bbc.co.uk/learningzone/clips/jem-explains-the-secrets-of-memory-metals/10884.html is a good run through of the conditions for the Haber process.
A clip of the Haber process is on the RSC “Industrial chemistry” video – sent free to every school or downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	Higher level candidates need to understand the conditions used in the Haber process and why these conditions are used. Foundation candidates need to understand that some reactions can proceed in both directions and that this is a reversible reaction
Other sources of interactive material include “Multimedia Science School”, Smart board and Boardworks.


	Understand the uses of ammonia including, fertilisers and nitric acid.
Describing the factors that affect the costs of making a new substance.
	Candidates can research the production of fertilisers and nitric acid from ammonia and then mind map all the factors that add to the cost of the final product.
	http://www.ehow.com/list_6662094_list-household-products-containing-ammonia.html is a good list of the chemicals that contain ammonia and the safety considerations.
A clip of the manufacture of nitric acid is on the RSC “Industrial chemistry” video – sent free to every school or downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	


Topic: C2f Acids and bases
Suggested Teaching Time: 3 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to understand how pH can be measured using indicators eg universal indicator and litmus.
	Candidates can test various household chemicals using universal indicator, litmus and ph probes to find their pH. 
	Depending upon time a range of chemicals can be given to the candidates to test, include in this range laboratory chemicals as well. Check with CLEAPPS and HAZCARDS before using the chemicals.
	

	Candidates need to follow the change in pH during a simple neutralisation.
	Get the candidates to neutralise ammonia using sulfuric acid, this could follow directly from C2e.
	http://practicalchemistry.org/experiments/preparing-a-soluble-salt-by-neutralisation,166,ex.html gives a good guide to carrying out the experiment however universal indicator will need to be added, or a drop of the mixture tested with UI paper or a pH probe used to follow the pH of the solution as it neutralises.
	Higher level candidates need to appreciate that the reaction between hydrogen ions and hydroxide ions is a reversible reaction.

	Candidates need to understand that acids can be neutralised by metal oxides, metal hydroxide and metal carbonates.
	If you have time the guide from practical chemistry is a good way of the students appreciating neutralisation
	http://practicalchemistry.org/experiments/preparing-salts-by-neutralisation-with-oxides-and-carbonates,175,ex.html gives a good guide to this experiment, showing the reaction with both a metal oxide and a metal carbonate.
	Higher level candidates need to be able to write balanced chemical equations for neutralisations between:
sulfuric acid, nitric acid and hydrochloric acid, ammonia, potassium hydroxide, sodium hydroxide and copper oxide and sodium carbonate and calcium carbonate


Topic: C2g Fertilisers and crop yields
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to understand the benefits and problems caused by the use of fertilisers.
	Candidates can research what chemicals commonly used fertilisers contain. Stress the three essential elements present in fertilisers.
Candidates can research Eutrophication and the problems this causes.
	http://www.water-pollution.org.uk/eutrophication.html gives a good definition of Eutrophication, Boardworks also has a good animation of this process. 
	Make links with biology.

	Candidates should understand that a fertiliser can be prepared by neutralising an acid with an alkali.
	Candidates if they have not already done so can neutralise ammonia using sulfuric acid. They should complete the neutralisation using a burette.
These reactions provide a good opportunity to practice writing word and formula equations.
	http://practicalchemistry.org/experiments/preparing-a-soluble-salt-by-neutralisation,166,ex.html gives a good guide to carrying out the experiment.
	Higher candidates should understand why the compound ammonia is used as the alkali.


Topic: C2h Chemicals from the sea: The chemistry of sodium chloride
Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to know how salt is mined and the products formed from the electrolysis of sodium chloride.
	Candidates can research the mining of salt in the UK using the internet.
Candidates can follow the guide on the practical chemistry site to carry out the electrolysis of sodium chloride.
	http://practicalchemistry.org/experiments/colourful-electrolysis,54,ex.html  is a good guide in which the students can see the products being made during the electrolysis of sodium chloride. Pay particular attention to the safety guidelines for this practical.

	Higher candidates need to understand and be able to construct the half equations occurring at the electrodes and which shows oxidation and which shows reduction.

	Candidates need to know the range of products formed from sodium chloride.
	Candidates can research using the internet or text books the range of chemicals made from sodium chloride
	http://www.physchem.co.za/ob12-sys/chloralkali.htm is a good source of information for standard demand and higher tier students. 
http://www.saltsense.co.uk   is a good source of information for foundation candidates.

A clip of Chemicals from salt is on the RSC “Industrial chemistry” video – sent free to every school or downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	Foundation students need understand what sodium chloride is used for e.g. A preservative, whereas standard demand looks at the products of the electrolysis of sodium chloride and higher candidates need to understand the importance of the chlor-alkali industry


Sample Lesson Plan

GCSE Gateway Science Chemistry B J264
Module C2 Chemical resources
Item C2a: The structure of the Earth
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	To understand the structure of the Earth to include crust, mantle, core and what constitutes the lithosphere F/H

	Objective 2
	To understand that the Earths crust is made up of tectonic plates and that these plates move H

	Objective 3
	To understand why these tectonic plates move H


Recap of Previous Experience and Prior Knowledge

Candidates will have already the rock cycle at Key Stage Three and some may be studying Geography at Key Stage 4, it may be worthwhile asking the students about their understanding in the previous lesson as there may be a range of understanding. 

Content

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	10
	Either have an apple and explain the relate thickness of the Earths crust as being similar to the skin of the apple, or draw a large circle on the board and explain that the crust is similar in thickness to a very thin line on the circle. Give them crust, mantle, outer core, inner core and ask them to label the Earth, then introduce the idea of how hot each part is and ask them to predict the state of each part. It is very likely that the students will predict the inner core as being gas rather than solid.
	In pairs students label the diagram of the Earth, then discuss what state each part will be.

Higher ability students will also need to know the definition of the Lithosphere
	Whiteboards

http://www.bbc.co.uk/
schools/gcsebitesize/

geography/platetectonics/

tec_platesrev1.shtml

has a good diagram to explain Earth structure.

OR

A short video clip from the TV coverage of recent earthquakes in New Zealand or Japan will stimulate interest.
	What have the students remembered from KS3/KS4 Geography?


	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Main
	

	15
	Explain that the Earths crust is made of plates that are constantly moving, show a diagram of the Earth and point out how Africa and South America would easily join and the existence of very similar fossils in the rocks up until the time they split.
	Many text books have good examples of the changes in the continents over time and how they moved relative to each other. If possible provide the students with these and ask them to label the seven continents that we have now at each stage in the movement.
	http://www.schooltube.com/video/3a9041f685c9707b9359/Science-on-a-Sphere-Plate-Tectonics-and-Paleo-Animation is a very good animation showing the movement of the tectonic plates.

Examples of how the Earths surface looked in the past
	Can the students follow the movement of the continents?

	15
	Have a large beaker of hot water with a Bunsen beneath, put in a large glass tube and drop a small crystal of potassium permanganate into the tube, wait until it reaches the bottom of the tube, remove the tube then heat below the crystal. The students should see the purple colour move away in a classic convection current.
	Ask the students for what they understand about convection currents as you set up the experiment. Do they think that the Earths plates can be moved by the convection currents in the mantle? This would be a good time to introduce how slow the plates are actually moving.
	Potassium permanganate crystals – check with CLEAPPS guidance, large beaker, water, Bunsen burner.

http://education.sdsc.edu/optiputer/flash/convection.htm
is an excellent animation showing the cause and effects of plate tectonics.
	How well have the students understood the science of convection currents?

	15
	Show the students two pieces of plastic, one of which is slightly denser floating in water ideally they will be the same size and shape, stress to the students that one floats higher this will be the continental plate whereas the oceanic floats lower.
	Allow the students to handle the plastics before you float them in the water, if the density is similar enough they will not detect any differences.

Ask students to explain what will happen when two plates like these meet, tweeze out the idea of subduction, is this a constant process, what will happen if the plates get “stuck”? What will happen if they suddenly become “unstuck”?
	Different density plastics, see through trough so students can see the difference in floating
	Can the students follow the concept of subduction?


Consolidation

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	5
	Ask students to review what they have understood from the lesson.
	More confident students can discuss their understanding of the concepts covered.
	
	Check understanding.


Homework
Ask the students to come up with an idea of what might happen when two plates with the same density meet.

URLs for clips
Clip 1 http://www.bbc.co.uk/schools/gcsebitesize/geography/platetectonics/tec_platesrev1.shtml

Clip 2 http://www.schooltube.com/video/3a9041f685c9707b9359/Science-on-a-Sphere-Plate-Tectonics-and-Paleo-Animation
Clip 3 http://education.sdsc.edu/optiputer/flash/convection.htm
Key words
Crust, Mantle, Core, Lithosphere, Tectonic, Convection current, Subduction.
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