Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 7

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

	Lesson 1 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that plant oils are natural products that are quite different from mineral oil, how plants provide us with vegetable oils, and come to appreciate that these natural products from plants can be changed chemically to make substances that are more useful in our everyday lives.


	Starter

· Use the picture page at the start of Chapter 7, page 129.

· Question the students: ‘Does all oil come from the ground?’

· Brainstorm uses of plant oils and cooking experience (and ideas about cooking from TV) (see question 2).

Main activity 

· Ask ‘Which fuel is best?’ – decide the criteria and discussion.

· Recap the Practical: ‘Comparing fuels’ from the e-Worksheets CD-ROM, Chapter 6, or possibly repeat ensuring you use a vegetable oil as well as ethanol and an alkane. Emphasise that spirit fuel (ethanol) from sugar cane is not from a plant oil.

Plenary

Use questions 1–6 on plant oils in the Student’s Book, Section 7.1, page 1.
	Most students will: 

· know some fruits, seeds and nuts are rich in useful oils and that these oils can be extracted;

· know that the oil is extracted by crushing,  pressing or in some cases by distillation.;
· know that vegetable oils are important in fuels as they provide lots of energy.



	Homework

Students should present the data from the practical, if done here.

	Resources required

Textbook, Teacher’s guide for answers. 

Practical ‘Comparing fuels’ from the e-Worksheets CD-ROM.



	Key words

plant oils, fuels, burning, energy



	Literacy opportunities 

From discussion and completion of the questions in the book.
	Numeracy opportunities 

From taking the results of the practical and analysing them by drawing a graph and tables.
	ICT objectives

Could draw the graphs and tables using the computer.

	How Science Works

4a A large supply of oil comes from plants. The UK has not been a plant oil producing country historically, but that is changing.
	Key Skills



	Cover lesson

The lesson can be suitable as a cover lesson as long as the practical is left out.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book and from the homework analysing the practical results.



	Lesson 2 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate emulsions used in cooking, and find out that emulsions are a mixture of tiny droplets of plant oil mixed with tiny droplets of watery solution; to stabilise the emulsion you use an emulsifier that binds to both oil and water; frying in oil leads to different chemical changes in cooking.


	Starter

Ask students: ‘What’s your favourite sauce?’ – quickly go round the class questioning. Follow this by: ‘Did you know that all sauces contain plant oils?’ etc.

Main activity 

· This is a practical activity on making an emulsion.

· Use the Practical: ‘Making and testing an emulsion – mayonnaise’ from the e-Worksheets CD-ROM. 

Plenary

· Students consider frying chips in oil – and why is it different from boiling potatoes.

· Brainstorm/survey of plant oils used in recipes – what contribution do plant oils make to the diet.
	Most students will know:

· vegetable oils are important in foods as they provide energy and other nutrients

· vegetable oils are high in energy and can lead to people becoming overweight if they consume too much;

· know that since oils do not dissolve in water they can be used to produce emulsions. Emulsions are thicker than oil or water and have many uses that depend on their special properties. They provide better texture, coating ability and appearance, for example in salad dressings and ice creams.


	Homework

Use questions 7–10 from the Student’s Book, Section 7.2 page 132, or complete the questions from the worksheet.

	Resources required

Textbook, Teacher’s guide for answers. 

Practical ‘Making and testing an emulsion – mayonnaise’ from the e-Worksheets CD-ROM. 

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



	Key words

emulsion

	Literacy opportunities 


	Numeracy opportunities 


	ICT objectives



	How Science Works

4a Students look at how emulsions and frying add large quantities of oil to the diet, which could make you fat.
	Key Skills

From carrying out the practical and answering questions about making and testing emulsions. Evaluating the contribution of plant oils and products to the diet.



	Cover lesson

Can be done as long as the practical is taken out, as an alternative they could be given labels from different sauces and food to help do their surveys on plant oils used in recipes. Answer the questions 1-6 in the textbook if not done in lesson 1.



	Assessment opportunities 

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book and from the homework analysing the practical results.



	Lesson 3 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that: food additives are given E-numbers to prove they are regulated; there are positive and negative aspects to food additives; some food additives are themselves natural products; additives in food can be monitored by chromatography.


	Starter

· Examine food labels to look for and list E-numbers (you will need a table of E-numbers).

· Read through the chapter text pages 131–133 for ideas.

· Recap KS3 chromatography ideas (food colouring practical probably done).

Main activity 

· Use the Activity ‘Additives’ from the e-Worksheets CD-ROM.

· Use questions 11-15 from page 133 of Student’s Book.

· Possible demonstration of using chromatography to analyse food colourings in coloured sweets or squash.

Plenary

· Initiate a class debate – are you for or against additives?
	Most students will: 

· know that processed foods may contain additives to improve appearance, taste and shelf-life.  These additives must be listed in the ingredients and some permitted additives were given
E-numbers;
· be able to evaluate the uses, benefits and drawbacks of using additives in food;

· know that chemical analysis can be used to identify additives in foods. Artificial colours can be detected and identified by chromatography.


	Homework

· Students can investigate domestic cupboards for food additive labels.

· They can undertake a ‘web quest’ to find media ‘scare’ stories about additives, focusing on opinion vs evidence from controlled trials.

· A website worth visiting is the Food Standards Agency http://www.food.gov.uk/. Other useful websites on the Teacher’s notes on the CD-ROM.


	Resources required

Textbook, Teacher’s guide for answers. 

Food labels and a table of E-numbers.

Activity ‘Additives’ from the e-Worksheets CD-ROM.



	Key words

food additive, E-number, colourant, antioxidant, acid, flavourings, preservatives, emulsifiers, sweeteners, stabilisers, thickeners.



	Literacy opportunities 

Doing the questions from the worksheet and homework research.
	Numeracy opportunities 


	ICT objectives

Using the internet to help find out about further about the benefits and drawbacks of additives.



	How Science Works

4a Students balance arguments for additives (prevent spoiling of food) and against (health concerns).

2d Students understand that studies of the effects of additives need to be done in a controlled trial.

2d, 4b Students understand that it is necessary to distinguish between opinion based on valid and reliable evidence and opinion based on non-scientific ideas.
	Key Skills

Doing research and debating their believes in additives whether for or against. 

Evaluating and recognising the benefits and risks of food additives.



	Cover lesson

Ideal as a cover lesson, but if teacher not too comfortable with doing the debate the pupils as a plenary can make a poster on the for’s and against’s for additives. Use questions 11-15 page 133 of Student’s Book.



	Assessment opportunities 

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book and worksheet



	Lesson  4 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that margarine is made from plant oils and making marge involves the addition of hydrogen atoms to the unsaturated carbon–carbon bonds in plant oil.


	Starter
· Recap students’ knowledge about carbon–carbon chemistry learned so far. (See Chapter 6 for carbon–carbon double bond chemistry)

Main activity 

· Use the Activity: ‘Making marge’ from the e-Worksheets CD-ROM.

Plenary

Use questions 16–20 from the Student’s Book, Section 7.4, page 175.
	Most students will: 

· understand that unsaturated plant oils can be hardened by the addition of hydrogen across the double bond;

· know the process uses a nickel catalyst to speed up the reaction; 

· know that hydrogenated oils have higher melting points so they are solids at room temperature, making them useful as spreads and in cakes and pastries.


	Homework 

Find out how margarine is made in industry



	Resources required

Textbook, Teacher’s guide for answers. 

Activity: ‘Making marge’ from the e-Worksheets CD-ROM.

	Key words

margarine, hydrocarbon chain, unsaturated, hydrogenated, carbon-carbon double bond 



	Literacy opportunities 

Answering the questions from the making marge worksheet and questions in the textbook.
	Numeracy opportunities 


	ICT objectives

Using the internet to research how margarine is made in industry.



	How Science Works


	Key Skills



	Cover lesson

Ideal as a cover lesson.



	Assessment opportunities 

Assess prior knowledge from Chapter 6 using questioning techniques.

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book.



	Lesson 5 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that unsaturated fats are better for your health than saturated fats, but too much fat is bad.

(NB. This topic is also studied in biology chapter 2)


	Starter

· Recap students’ knowledge of fats and the diet; survey the class’s knowledge gained from informal sources such as TV (and Biology chapter 2, page 21).
Main activity 

· Read ‘Polyunsaturated fat’ page 135 of Student’s Book.

· Debate / discuss the statement: ‘Eating can damage your health’, pulling together all the ideas that students have studied about additives, plant oils, fatty foods, cholesterol, obesity etc.

Plenary

This can be part of the debate – e.g. a summing up by two students
	Most students will

· be able to evaluate the effects of using vegetable oils in foods and the impacts on diet and health.


	Homework

· Students should produce a poster to sum up the outcomes of the debate.



	Resources required

Textbook, Teacher’s guide for answers. 

Poster paper and pens.

If available computers for research and producing posters. 



	Key words

polyunsaturated, unsaturated, mono-unsaturated, saturated, cholesterol



	Literacy opportunities 

Using the information from previous lessons and the textbook to do the main activity.
	Numeracy opportunities 


	ICT objectives

Students can produce their posters on the computer and research for their posters.



	How Science Works

3a Students recall ideas about healthy diet and apply knowledge of unsaturated and saturated fats/oils

3c Students evaluate the effects of using vegetable oils in foods and the impacts on diet and health.


	Key Skills

Debating about whether unsaturated fats are better for you health than saturated fats.



	Cover lesson

Ideal cover lesson. Discussions can be done in small groups if not so comfortable doing as a whole group.



	Assessment opportunities 

Assess prior knowledge from Chapter 6 using questioning techniques.

Assessment for learning: 

Student’s outcomes from their debates and posters.



	Lesson 6 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find that unsaturated fats can be identified by their ability to decolourise bromine or iodine water. The faster the colour is lost, the greater the degree of unsaturation of the oils.
	Starter:

Recap alkanes and alkenes from Chapter 6.

Main activity 

· This is a practical activity in the Student’s Book, page 136: ‘Testing an oil or fat to see if it is unsaturated’.

· You can also use the Practical investigation: ‘Testing for unsaturated plant oils’ on the e-Worksheets CD-ROM.

· This is a designated ISA from AQA, and there are specimen assessment materials.

Plenary

· Discuss fat in the diet and sources of saturated/unsaturated fats, comfort foods, chocolate and obesity.


	Most students will: 

· know the bromine or iodine test for unsaturated oils (reacting with double carbon-carbon bonds);
· be able to use a test for degree of unsaturation.



	Homework

Use questions 21–24 from the Student’s Book, Section 7.5, page 136.

	Resources required

Textbook, Teacher’s guide for answers. 

· ‘Testing for unsaturated plant oils’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required and safety notes related to use of bromine water; the practical can be done with iodine)

The AQA specimen assessment materials (ISA) on testing unsaturation.



	Key words

unsaturated, bromine water, iodine, double bond



	Literacy opportunities

From carrying out the practical and being able to answer the questions from the textbook.
	Numeracy opportunities 

If the datalogger is used then analysing the graphs.
	ICT objectives

The practical could be done with a datalogger or colorimeter.



	How Science Works

1a, 2a, b, c collecting data safely

1b interpret data for degree of unsaturation

3b quantitative, not qualitative approach for degree of unsaturation

3c draw conclusion
	Key Skills

Carrying out the practical to test for unsaturated plant oils.



	Cover lesson

Leave out the practical. The questions can be answered from the book instead of for homework and then do a leaflet on fat in the diet including comfort foods, chocolate and obesity, finish leaflets for homework.



	Assessment opportunities 

Practical skills assessment in the practical, and possible investigative skills assignment if the ISA is used.

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book and from the homework.



	Lesson 7 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students understand that a lot of rapeseed oil is used for biodiesel manufacture.


	Starter

· Use pictures of yellow fields as a stimulus to draw responses out of the students.

· Mention hay fever being blamed on rapeseed pollen.

Main activity 

· This is a didactic teaching session about rape seed and its processing.

· Read pages 136-137 of the Student’s Book.

· Use the Activity: ‘Making biodiesel from plant oils’ from the e-Worksheets CD-ROM (modelling how the molecules re-assemble). 

Plenary

Discuss with the students the question: ‘Could biodiesel replace petrol?’
	Most students will be able to 

· evaluate the benefits, drawbacks and risks of using vegetable oils to produce fuels.



	Homework

This is a web quest on the topics: ‘Biodiesel: what is it and where can you get it?’ Why is it now added (at 5%v/v) to all commercial crude oil based fuels?’ 

Alternatively, questions 25-30 from Student’s Book page 136-137.

	Resources required

Textbook, Teacher’s guide for answers. 

Pictures of yellow fields.

Activity ‘Making biodiesel from plant oils’ from the e-Worksheets CD-ROM.

· TWO copies of the molecules sheet to cut out.

· Scissors.

· Glue or Sellotape.



	Key words

oilseed rape, biodiesel, genetically modified (GM), carbon-neutral



	Literacy opportunities 

From answering the questions and carrying out the modelling activity.
	Numeracy opportunities 


	ICT objectives
Doing the web quest on biodiesel.



	How Science Works

1c Using models to represent complex molecular shapes and reactions.

3a Apply knowledge to ‘carbon-neutral’ fuels.

4a,b Economic and environmental benefits of replacing fossil fuels for petrol with plant-based fuels, weighed with the environmental risks and drawbacks (allergies, weedkillers and GM crops).


	Key Skills

Making the model for modelling biodiesel. Also doing the web quest for biodiesel. Modelling complex molecular shapes and reactions.



	Cover lesson

Ideal as a cover lesson. Rather than discussing ‘could biodiesel replace petrol?’ as a group discuss in pairs and come up with lists for and against.



	Assessment opportunities 

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book, discussions and from the homework web quest.



	Lesson 8 Objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about alternatives to fossil fuels and the science of combustion, pollution and the effects of pollution. 
	Starter

Have a very short brainstorm: ‘What are the alternatives to petrol?’ This scenario is set as follows:

‘In a very few years petrol will be running out. Locally produced motor fuel has become the new growth industry. Small-scale factories are springing up in every town and city to produce alternatives to petrol and diesel. You have to decide which fuel you will back.’

Recap Chapter 6 ethanol fuel (page 117-119; lesson 16 in Chapter 6).

Main activity 

· Introduce Activity – What happens when petrol runs out?’ on pages 137-139 of Student’s Book.

· One approach is to divide the class up into three groups that will be the ‘sales team’ for each of the fuels. There need not be a winner – it is the quality of the debate that is important.

· There are other possible approaches; for example, individuals in the class could play the part of ‘Trinny and Susannah’ or the ‘X factor jury’ and in turn make a positive or negative comment about one of the fuels – giving a mark of +1, +2 or +3 or -1, -2 or -3, depending on whether it is a positive or negative point.

Plenary

· The following are notes on a possible practical activity or teacher demo to use together with the Activity – What happens when petrol runs out?

· Practical demonstration: ‘Burning the fuels’: 
Hydrogen: Collect hydrogen by upward displacement. Alternatively, put a small puddle of washing-up liquid in the palm of the hand. Use a hydrogen generator plus a tube to make a big bubble (5 cm diameter) in the hydrogen. Then touch a lit splint to it – BANG! This might work even better with kids’ bubble mixture.
Biodiesel: You may not be able to find real biodiesel. Also, CLEAPSS have not done an evaluation on burning biodiesel in schools.
Use vegetable cooking oil in a spirit burner as a substitute. Add just a touch (20%) of paraffin to make it burn better.

Ethanol: Note we always refer to this substance as ethanol rather than alcohol. Give a safety warning like: ‘drinking pure ethanol makes you go blind’. 
Burn ethanol in a spirit burner. Score the outcomes for: 

· noise 

· smell

· smoke and fumes

· muckiness.

See further safety notes in Teacher’s Guide page 61-62.
	Most students will:

· consider and evaluate the social, economic and environmental impacts of the uses of fuels;
· evaluate developments in the production and uses of better fuels, for example ethanol and hydrogen. 
· know about the extraction of vegetable oils to produce biodiesel fuel; 

· know that vegetable oils are renewable and are hence carbon neutral. There are other alternatives, but biodiesel is a very low-tech solution.



	Homework

Revise for a topic test.

	Resources required

Textbook, Teacher’s guide for answers. 

	Key words

hydrogen cells, fuel cells, biodiesel, ethanol fuel, carbon-neutral



	Literacy opportunities 

From answering the questions from the book activity and the exam questions.
	Numeracy opportunities 


	ICT objectives



	How Science Works

3a Apply knowledge to ‘carbon-neutral’ fuels.

4a,b Economic and environmental benefits of replacing fossil fuels for petrol with plant-based fuels, weighed with the environmental risks and drawbacks.
	Key Skills

From carrying out a short presentation for each fuel.

Balancing arguments for and against developing alternative motor fuels such as biodiesel.

	Cover lesson

Ideal lesson as a cover although question 3 may not be suitable, but pupils can still plan their presentations for another lesson. Also leave out the teacher demos. The exam questions on page 139 can be done in class to aid revision for the end of topic test the following lesson.



	Assessment opportunities 

Assessment for learning: 

Student’s outcomes from their answers to the questions from the book.

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




