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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 C1: Carbon Chemistry
Topic: C1a Making crude oil useful

Suggested Teaching Time: 3 Hours

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

	What are fossil fuels and how are they used?
How are fossil fuels extracted and what problems do we face as we use them?
	Ask students to identify some of the materials around them that are made from oil. 
Split students into groups and ask them to prepare a presentation on how the different fossil fuels are extracted, how they are used and future problems that may occur if we continue to use them. 
	www.energyquest.ca.gov/story/chapter08.html
www.energy.gov/energysources/coal.htm
www.planet-scicast.com/view_clip.cfm?cit_id=2869

	Students have already worked on fossil fuels at Key Stage 3, but they may be surprised at how many materials come from oil. 
Stress to the students the economic, political and environmental problems involved in using crude oil. This would be a good chance to develop a science in society link highlighting how different groups may have different ideas of the advantages and disadvantages of oil and how these groups could be affected differently by the use of oil and by the exploration for it.


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

	What can be made from crude oil and how can the different chemicals be separated out from crude oil.
	Demonstrate the fractional distillation of crude oil, show students the different viscosities, colour and flammability of the different fractions.
Introduce the idea of different length hydrocarbons, ask students to try to explain why the length may lead to different boiling points.
Students can research two uses of each fraction from fractional distillation for homework.
Alternatively students could research an oil tanker accident or the oil spill in the gulf of Mexico.
	Demonstrate using Synthetic crude oil and condenser.
You can also show a video on fractional distillation here, either from the education section of an oil company eg BP/Sshell or from the internet.
Oil companies such as BP and Shell offer pre-packaged samples of oil fractions that students can observe, these are available through their education departments.
Students should draw or label a fractionating column where each fraction exits, clearly showing the temperature gradient.
Use molymods to show the different lengths of hydrocarbon chains this will also help to demonstrate the possibilities of intermolecular forces.
http://www.bp.com/extendedsectiongenericarticle.do?categoryid=40&contentid=7061813
Bring the industrial chemistry into the classroom with a short video clip of the fractionation process.
(Most schools have free videos from oil companies or the RSC industrial chemistry video – sent free to every school or recordings from BBC or ITV).
The RSC clips are downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	Higher level candidates will need to be introduced to the idea of intermolecular  forces and how this leads to the difference in boiling points.
Higher level candidates could be asked to research which fractions are most useful/most in demand as a lead in to the next lesson on cracking.

	How oil companies change the amount of product in each fraction to meet the demands of society.
	Students can crack liquid petroleum (check CLEAPPS for risk assessment and practical guidance). 
Students research: This is an opportunity to compare and present data on crude oil composition and demand of products. (link to fundamental scientific processes – methods of science).
	CLEAPPS guidance on practical.
Allow students to test the ethene given off using bromine water this allows a link to be made to C1d.
The RSC clip on cracking is downloadable from http://www.rsc.org/education/teachers/resources/alchemy/index2.htm
	Stress the use of the different products particularly ethene. For higher ability explain why each fraction is not necessarily as useful and why petrol is so useful.
The conflict between use as a fuel and use making petrochemicals should also be emphasised.  (Fundamental scientific processes)


Topic: C1b Using carbon fuel

Suggested Teaching Time: 3 Hours

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

	Students need to understand which properties of a fuel make it suitable for its use.
	Ask the students what fuels they use in their homes.
Ask the students to write down three examples of how a fuel could be used eg in a light house in Scotland. 
Ask the students then to swap these with another student who must then suggest a fuel to use and why. 
Pass this on to another student who agrees or disagrees with the choices of fuel and explains why they agree or disagree. 

Finally the three students confer and discuss their ideas. 

Each group of three then has to present one of the fuels and its use to the class, who can then have an input. 
Homework: Students can research why the amount of fuel being used is increasing and what can be done to reduce this increase. 
	Students may need teacher input on fuels and the limitations to their uses.
	Teacher needs at the end to have covered the various reasons for choice of a fuel from the syllabus.
Summarise the pros and cons for each fuel.

	Students need to understand the complete and incomplete combustion of a fossil fuel. The pros and cons of each.
	Lower ability students can see the condensation form on the outside of a water filled beaker to show that water is produced during combustion. 
Teachers can demonstrate the production of water and carbon dioxide by drawing the gases given off from combustion through Dreschler bottles containing cobalt chloride paper and limewater.
Alternatively yellow and blue flame of a Bunsen burner can be compared to lead discussion about incomplete combustion and this is a perfect opportunity to use the exploding gas filled large coffee tin demonstration.  This could be used as a starter or as a plenary as the student explains the various stages of the combustion of the gas.
	Foundation and standard demand candidates can work out the word equations for both types of combustion. 
Use molymods to show the reactants and products this gives a good visualisation of the combustion process.
http://practicalchemistry.org/experiments/enhancement/spectacular-demonstrations/controlled-explosion-of-a-methane-air-mixture,295,ex.html

	Higher tier candidates can be given the unbalanced symbol equation and asked to balance it using 2, 1.5 and 1 in front of the oxygen to show how reducing the oxygen can change the products.


Topic: C1c Clean air

Suggested Teaching Time: 2 Hours

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

	Candidates need to know the present day composition of the atmosphere and how this composition came about from the volcanic gases released into the original atmosphere.
	Teacher explains what respiration is, ask students to compare this with the photosynthesis equation, ask them what they notice.(make links with biology). When candidates have realised that they are opposites introduce the idea that respiration and photosynthesis keep the amount of carbon dioxide and oxygen roughly the same. 
Remind the students of the combustion equation and ask them why the amount of carbon dioxide in the atmosphere may be increasing. 
Dependant on ability students can produce their own carbon cycle given a framework. 
Students need to be able to recall present day composition of the atmosphere. 
higher candidates need to be able to explain how the present day atmosphere came about, this could be a research homework if they are given the original gases present. 
	Candidates will need differing frameworks to produce their own carbon cycle depending upon their ability. 
Alternatively students can construct a time line to show the development of the atmosphere.  (link to fundamental scientific processes- methods of science). Give each group in the class a task, one to make the time line (large across a wall), one group researches composition of atmosphere 4 billion years ago, one group looks for when plants appeared etc.
Students can draw a pie chart of current composition of air (link to fundamental scientific processes- methods of science)

	Higher candidates can often put a lot of this information together themselves so this gives the chance for a lot of student lead learning and allows them to develop their own scientific explanations.  Candidates can also examine the theories of how the atmosphere formed has developed over the years.  (fundamental scientific processes).


	To understand where atmospheric pollutants originate from and why they are dangerous. 
	Given carbon monoxide, oxides of nitrogen and sulfur dioxide candidates can research where the pollutants are produced and what dangers they pose. Here is another opportunity for team research and presentation, each team researches either CO, SO2 or oxides of nitrogen and outlines how the pollutants are formed and how they can be avoided.
Homework: Candidates can research how these pollutants can be reduced specifically catalytic converters, this will need to be followed up in the next lesson. 
Higher candidates need to know the balanced symbol equation for catalytic converters.
The action of a catalyst in a gaseous reaction can be demonstrated by using platinised ceramic wool in hydrogen.
	www.cleanairtrust.org/carbonmonoxide.html
www.airquality.co.uk/what_causes.php?n_action=pollutants&item=8
http://healthandenergy.com/air_pollution_causes.htm

	Higher candidates will need to know the balanced symbol equation for a catalytic converter.


Topic: C1d Making polymers

Suggested Teaching Time: 3 Hours

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

	Candidates need to know what a hydrocarbon is, know the structures of alkanes and that alkanes are saturated hydrocarbons.
	Candidates usually really enjoy drawing out the structures of alkanes or using molymods to construct them, once they have been taught the basics, allow them to carry on past butane, introduced to the mathematical terminology for naming they will easily pass C10H22 .

Introduce the concept of general formula. 

Homework: For the more able students introduce the idea of isomerism, allow them to attempt isomers of c7h16 for homework. 
As a plenary display the structural formulae of a variety of organic molecules, students classify them as hydrocarbons or not, work out the molecular formula and total number of atoms in each.
	For lower ability candidates have H and C on square pieces of paper and plain paper for them to try to build the alkanes.
	For higher candidates it may be worthwhile using the molymods to show that the structure of the hydrocarbons is not in two dimensions but is actually in three dimensions.
(Modeling – link to fundamental scientific processes).

	Candidates need to know the structures of alkenes and that they are unsaturated hydrocarbons. Candidates also need to know that the double bond is shown by the reaction with bromine water.
	This is similar to the first lesson, however it has the added difficulty of introducing the double bond to the students. Explain that only one double bond needs to be drawn and explain that where this is there needs to be less hydrogen atoms. Refer back to the test for a double bond using bromine water.
Explain to standard and higher tier demand candidates that the double bond is made up of two shared pairs of electrons.
	As above.
	If isomerism was introduced as an extension in the earlier lesson ask candidates if the position of the double bond will effect the molecule made.


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

	Candidates need to know how addition polymers are made from monomers, understand the structure of polymers and how to name them.
	Make nylon for the candidates, then show how the monomers join together by the breaking of one of the double bonds.
Alternatives or additions to the polymerisation demonstration are at  www.practicalchemistry.org
Role play – students double bond by holding hands, all crowd together (High pressure) a catalyst (Teacher or single student) breaks one double bond, the free hand breaks the next  and so on, the chain grows until the whole class is holding hands in a large chain.
Introduce the concept of naming the polymer from the monomer then allow candidates to draw polyethene, polyvinyl chloride and polystyrene.
Give each student a paper clip monomer which gets passed around adding onto the chain until there is a paper clip polymer.
Explain to the students that the monomers are unsaturated, whereas the polymers are saturated.
Homework: Ask candidates to research the benefits and problems of the use of plastics in society or alternatively ask the students to research the accidental discovery of polyethene.
	Molymods are an alternative way of candidates realising that only one of the bonds in the double bond breaks.
	The research homework is a good way of candidates realising the effect science has on society.
Higher candidates will need practice changing monomer structure into polymer and polymer structure into monomer.


Topic: C1e Designer polymers

Suggested Teaching Time: 2 Hours

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

	Candidates need to understand the properties of polymers that allow them to be used for specific purposes.
	Give the students various substances eg shopping bag, from a list of properties they must choose the desired property for that material based on its use eg flexible. Once they have a list ask them to justify their choices and explain them in groups. 
Introduce the use of nylon and Goretex as waterproof clothing, what is desirable/essential. 
	Candidates will need lists of materials and properties for the first activity. A good way of delivering a word list of properties and materials is via a word search as a starter.
Candidates can research the properties of Goretex and nylon using the websites.
www.gore-tex.com/remote/satellite/home
www.bbc.co.uk/schools/gcsebitesize/science/ocr_gateway/carbon_chem/6_designer_polymers3.shtml
http://library.thinkquest.org/c004179/nylon.htm

	Stress that produced fibres can now be made to very closely match the desired properties. Higher candidates might continue their research to look at materials used in medicine and dentistry.
Higher candidates should also make the link between the structure of the polymer and its properties.

	Candidates need to be aware of the problems posed by plastics especially in their disposal.
	There are numerous sites for candidates to research the problems of disposal of plastic waste. They can carry out the research in groups and present their findings at the end.
	Include all your local facilities eg land fill and recycling points etc. Challenge the students to sort different types of plastics can they work out which plastics are the same? What can they see as the problems of an industrial scale recycling process for plastics?

An excellent resource is www.wasteonline.org.uk/resources/informationsheets/plastics.htm
www.essexcc.gov.uk/vip8/ecc/eccwebsite/content/binaries/documents/waste/chapter_7_plastics.pdf?channeloid=null
	Stress the non-biodegradable nature of plastic waste and that this is a major cause of the problem of disposal. 
This is a good area to develop the candidates understanding of Science in Society.


Topic: C1f Cooking and food additives

Suggested Teaching Time: 2 Hours

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

	Candidates need to understand the changes that occur in foods when they are cooked and that some foods have additives to enhance taste/colour etc.
	Egg white can be cooked to show the effect of cooking on protein. CLEAPPS advice must be followed regarding the type of egg used due to the risk of allergic reactions.  Make a tin foil pan that goes on top of a beaker of boiling water. Afterwards egg and foil can go straight in the bin.  Demonstration or starter.
Candidates need to list the changes that take place to foods when they are cooked eg appearance/texture etc. 
Higher candidates can heat potatoes to see the changes that take place in the cells when they are heated. 
Alternatively candidates can see which chemicals can be used as emulsifiers. 
Most candidates will have some idea of food additives, they can research the use of additives using the website. 
Homework: Candidates can research the additives in the foods they eat from the food labels. Why do certain foods have more additives than others? 
	Alternatively carry out the potato experiment 
http://practicalchemistry.org/experiments/intermediate/structure-and-bonding/cooking-potatoes,124,ex.html
Emulsifier experiment:
http://practicalchemistry.org/experiments/emulsifiers,125,ex.html
Food additives:
www.understandingfoodadditivies.org

	Candidates at standard and higher demand need to be able to describe the hydrophobic and hydrophilic nature of emulsifying agents.

	Candidates need to understand the action of heat on baking powder.
	Candidates can heat baking powder and bubble the gas given off through limewater to see that the gas evolved is carbon dioxide.
This is a good chance to practice word and symbol equations. There is chance here for cross curricular links with food technology ie making soda bread.
	
	Care must be taken to avoid “suck back”.


Topic: C1g Smells

Suggested Teaching Time: 3 Hours

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

	Candidates can make a range of esters and research their uses.
	Candidates can make the esters suggested by the rsc on their website. 
Candidates can also research the uses of different esters. 
Candidates can discuss the properties needed of perfumes. 
Students can research the names of natural perfumes.
	http://practicalchemistry.org/experiments/making-esters-from-alcohols-and-acids,235,ex.html
www.hartnell.cc.ca.us/faculty/shovde/chem12b/esters.htm
Produce cards with different properties eg lasts a long time, easily washed off for candidates to discuss which property would be desirable and which would not.
	Higher level candidates need to understand the energy requirement of particles that allows evaporation to take place.

	Candidates need to investigate which liquids are solvents for nail varnish.
	Candidates need to review the meaning of the words solvent/solute etc. 
Candidates can test to see if only certain liquids are solvents for nail varnish. If one is a solvent for one nail varnish is it always a solvent?
Provide students with data on other solvents (eg for stain removal from different fabrics) to allow students to select appropriate one to use.
	Various nail varnishes coated onto microscope slides. 
Various solvents/non-solvents for nail varnishes.
Cotton wool and gloves to wipe off nail varnish.
	Higher level candidates need to understand the difference in strength of attraction between the liquids and nail varnish.

	Candidates need to be able to describe different views on cosmetic testing on animals.
	Candidates can research the use of animals in cosmetics research.
This is an opportunity for a debate or a role playing exercise (role cards) to put the case for and against animal testing and provides a link with science in society.
	www.naturewatch.org/shoppingguide/cosmetics_testing.asp

	There is a scientific side to this and the candidates need to be able to give advantages and disadvantages of animal testing.


Topic: C1h Paints and pigments

Suggested Teaching Time: 3 Hours

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

	Candidates need to know that paints are colloids and the different parts to a paint.
	Candidates can research the different parts of paints eg binding medium etc. 
Candidates can research the different types of paints, why they are developed and what they are used for.
A simple green paint can be made by mixing copper carbonate powder (pigment) with linseed oil (binding medium) and white spirit (solvent). (Messy, but can be demonstrated).
	www.diydata.com/materials/paints/paints.php

	The reason for each part of the paint being included is important and what happens to each component as it “dries”.

	Candidates need to know the properties and some uses of thermochromic paints
	Middlesex University Teaching Resources can provide thermochromic paints, students can paint these on the outside of plastic cups then pour in hot water the paint will change colour. Thermochromic bath toys for babies can also be bought, these can then be used to show how thermochromic paints can be used.
	Mindsets (Middlesex University Teaching Resources) – www.mutr.co.uk

	

	Candidates need to know the properties and some uses of phosphorescent paints
	Middlesex university teaching resources can provide phosphorescent paints or glow in the dark toys can be purchased from many shops. Show the students how the phosphorescent paint “glows” after the light has been turned off.
	Mindsets (Middlesex University Teaching Resources) – www.mutr.co.uk
	


Sample Lesson Plan

GCSE Gateway Science Chemistry B J264

Module C1 Carbon Chemistry
Item C1a: Making crude oil useful
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 difference between renewable and non-renewable energy sources F/H

	Objective 2
	To understand some of the difficulties humans will face when oil begins to run out H


Recap of Previous Experience and Prior Knowledge

Candidates will have already studied fossil fuels at Key Stage 3 so the start of this lesson will be a revision of what they have already done. The main part of the lesson will be student lead; they can present their research and discuss with others what the research highlights about the future use of fossil fuels.

Content

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5
	As a starter activity have some words on the board for the students to define/discuss eg renewable/fossil fuel etc.

OR

Show a brief news clip about the Gulf of Mexico oil spill and ask students “why are we having to work in such difficult conditions?” 

OR

Show brief video clip about how oil is formed “How long before we make more oil?” eg  http://www.planet-scicast.com/view_clip.cfm?cit_id=2869
	In pairs students try to define words that are displayed

Higher ability students may welcome the chance to discuss the fact that oil is running out and at present we are having to extract oil from areas that we would not previously have considered.
	Words eg renewable/non-renewable/fossils fuel/coal/oil/gas
	What have the students remembered from KS3.

Alternatives allow for discussion eg Why did the Gulf of Mexico oil spill happen?

	Main
	

	5
	Ask the students to look around the classroom and write down everything they can see that is made from oil, possibly have a sample of oil at the front. This will throw them a little bit as they will not realise that 35% of their clothing will originally be from oil. Ask for their answers and develop and highlight all the different materials that originate from oil.

OR

A good way of focusing on fuel use would be to discuss transport of people and goods. ie fuels used by cars, lorries, planes, trains, ships etc.
	Students try to recognise which chemicals are made from oil, are there any similarities?

Ask students what type of transport uses different fuels.
	Sample of oil, examples of plastics etc. To show students to spark discussions.
	

	20
	It may have been set as a previous homework, but if it has not ask the students to research in groups. Split the class up into three separate groups 

One group are to research how long crude oil will last.

A second group are to research what alternatives are there being developed as alternatives to petrol.

A third group are to research what amount of crude oil is used in making petrochemicals or the range of materials made from crude oil.
	The 20 minutes should be divided into 15 minutes research and 5 minutes presentation.

Tight time control for the presentation, 

2 minutes presentation

1 min questions.

For a higher tier class of students, the conflict of use should be included, this links the overarching ideas of the lesson well.


	If there is no internet access then teachers will need to have printed suitable resources from websites.


	How well have the students understood the science behind the task?

	10
	Each group presents to the class for 2 minutes their findings; each group needs to answer questions from the class about their research.

Class can question presenters for 1 minute.
	If students cannot ask suitable questions be prepared to step in and ask searching question to assess their understanding.


	Have pre-prepared questions around the subject.
	How well have the students understood the science behind the task?

	10
	Again split the class into threes, but this time ensure that each three has a student from each of the three different groups, in each three the students make notes on each of the three presentations they have heard today.
	Ensure students create 5 or 6 bullet points from each section to be put on board/screen for everyone to get a copy.


	
	


Consolidation

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Consolidation
	

	5
	Revisit the important areas of the lesson again eg definitions of finite, non-renewable, hydrocarbon and what they learnt from the student presentations.
	Ask questions of the students to probe their understanding, either use thumbs up or down or green, amber and red signs to check understanding.
	
	Check understanding.

	5
	Students write down one new thing they have learnt from this lesson and one thing they have learnt that has surprised them.
	
	
	


Homework
Write a short paragraph or 5/6 bullet points “How can we make crude oil last longer?”

URLs for clips
Clip 1 www.planet-scicast.com/view_clip.cfm?cit_id=2869
Key words
Renewable, non-renewable, coal, oil, gas
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