Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 5

Objective test Chemistry 1a Products and rocks covers chapters 5 and 6 (sections 1-4)
Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students recall and consider raw materials and the manufactured materials obtained from them. They think creatively about the use of natural resources on an imaginary island.


	Starter

(  Remind the student of the importance of raw materials, like rocks, and the manufactured materials we can obtain from them.

(  Raise the questions ‘What are our most important raw materials?’ and ‘What useful manufactured materials can we get from them?’

(  Build up a table on the board similar to Table 5.1 in the Student’s Book.

(  Complete the starter activity by asking students to answer questions 1–4 on page 77 of the Student’s Book.

Main activity

(  Introduce the Activity: ‘Using the natural resources of Geecee’ on page 79 of the Student’s Book and allow the students to work through it in pairs.

Plenary

(  Go through the questions in the Activity, allowing students to explain their answers to the whole class.

(  Go over questions 1–4 on page 77 of the Student’s Book, concentrating on the benefits and risks of using glass.


	Most students will:

(  understand the importance of raw materials (natural resources) in providing more useful manufactured materials;

(  appreciate the benefits and risks of using glass.



	Homework

Students complete the Activity/Homework: ‘Hazard symbols in your home’ on the e-Worksheets CD-ROM.

	Resources required
• Activity/Homework: ‘Hazard symbols in your home’ on the e-Worksheets CD-ROM

	Key words

raw materials, naturally occurring materials, manufactured materials, polymer

	Literacy opportunities

• Answering the questions in the book and then explaining the answers in the plenary
	Numeracy opportunities


	ICT objectives



	How science works

• 4a Students recall and understand the importance of raw materials in providing more useful manufactured materials.

• 4b Students match manufactured materials with the raw materials from which they came.

• 4b Students consider the benefits and risks of using glass.
	Key skills



	Cover lesson

This is suitable as a cover lesson. Rather than go over the answers as one group, you could have students work in pairs to help mark the questions.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

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




Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Important ideas about elements, compounds and mixtures are recalled and students investigate what happens when a mixture forms and when a compound forms.
	Starter

(  Ask students what they understand by the terms, ‘element’, ‘compound’ and ‘mixture’. 

If necessary, remind them of decomposition processes in which elements are formed and that elements cannot be made any simpler.

(  Ask students to read the first part of Section 5.2 in the Student’s Book ensuring that all of them can answer question 5 correctly.

Main activity

(  Students carry out the Class Practical: ‘What happens when we form a mixture and a compound?’ on the e-Worksheets CD-ROM.

(  Students answer the questions on the worksheet.

Plenary

(  Go over the questions on the worksheet, ensuring that students appreciate the differences between mixtures and compounds.


	Most students will:

(  understand that elements are the simplest materials which cannot be broken down into simpler substances;

(  know that when a mixture is formed, no new substance is produced, but when a compound is formed, a new substance is produced;

(  understand the terms ‘range of data’, ‘anomalous values’ and ‘average values’.

	Homework

Research and find five examples of elements, five of compounds and five of mixtures and either put 

them into a table, or make a leaflet or poster to explain what they mean, giving examples.

	Resources required
• Practical: ‘What happens when we form a mixture and a compound?’ on e-Worksheets CD-ROM 

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

	Key words

element, compound, mixture, chemical reaction, word equation, alloys, anomalous value, range of data and average values

	Literacy opportunities


	Numeracy opportunities

• Using the pie chart in the Student’s Book to answer the questions on page 79
	ICT objectives



	How science works

• 1b Students consider data relating to the percentages of different elements in the Earth’s crust, learning about the range of data, anomalous values and average (mean) values.
	Key skills



	Cover lesson

Not suitable as a cover lesson unless the practical is taken out. As an alternative do the questions in the book, 

use the information about elements, compounds, etc. to make an information leaflet or poster to explain 

to other students what they mean, giving examples.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

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




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Atoms are introduced as the smallest particles of elements which can be represented by symbols. Students learn how atoms of elements combine to form molecules or lattices of ions in compounds.


	Starter

(  Introduce atoms as the smallest particles of elements and then use Figure 5.7 and question 6 on page 80 of the Student’s Book to provide some idea of the size of atoms.

(  Emphasise that results/data are more reliable if they represent an average value.

Main activity

(  Draw the students’ attention to the use of symbols to represent atoms and ask them to answer questions 7 and 8 on page 80 of the Student’s Book.

(  Show simply how the atoms of elements can combine to form compounds along the lines of Section 5.2 in the Student’s Book.

(  Use the Simulation: ‘Formation of ionic compounds’ from the Interactive Presentations CD-ROM to illustrate the formation of a few simple compounds.

Plenary

(  In order to draw ideas together, ask students to read the latter part of Section 5.2 in the Student’s Book, answering questions 9–11 on page 82.


	Most students will:

(  appreciate that results/data are more reliable if they represent an average;

( know that atoms have a small central nucleus around which there are electrons;
( know that atoms of each element are represented by a chemical symbol;
(  understand how atoms of elements can combine to form compounds, held together by chemical bonds. This involves electrons being transferred or shared.

(No further knowledge of ions, lattices, ionic and covalent bonding is needed until Additional Science.)

	Homework

Students complete the Activity/Homework: ‘Dalton and the story of the atom’ from the e-Worksheets CD-ROM.



	Resources required
• Activity/Homework: ‘Dalton and the story of the atom’ from the e-Worksheets CD-ROM

	Key words

atoms, symbol, Periodic Table, nucleus, electrons, protons, atomic number, molecules, ions, chemical bonds

	Literacy opportunities


	Numeracy opportunities

Limited
	ICT objectives

• Use the Interactive Presentations CD-ROM to show how simple compounds form

	How science works

• 2d and 3a Students consider the reliability of measurements.
	Key skills



	Cover lesson

This is suitable as a cover lesson if the teacher doesn’t mind showing the interactive presentation. 

The homework activity can be done in class as an alternative, but not for lower sets.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

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




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students extend their understanding of the Periodic Table and its early development.


	Starter

(  Introduce the Periodic Table along the lines of Section 5.3 in the Student’s Book. Emphasise that, although there are more than 100 different elements, the Periodic Table summarises the properties of every one of them.

Main activity

(  Students complete the Activity: ‘Patterns of elements – the Periodic Table’ from the e-Worksheets CD-ROM.

Plenary

(  Go over key points from the Activity using questions and answers with the whole class. Allow students time to check and correct their answers to questions in the activity.


	Most students will:

(  appreciate the development of the Periodic Table from initial observations through hypothesis and prediction to its acceptance as a brilliant summary;

(  know that there are about 100 different elements all of which are arranged in the Periodic Table in order of atomic number;

( know that groups in the Periodic Table contain elements with similar properties.


	Homework

Students complete questions 12 and 13 on page 84 of the Student’s Book. They could also do further research on Dmitri Mendeleev.

	Resources required
• Activity: ‘Patterns of elements – the Periodic Table’ from the e-Worksheets CD-ROM

	Key words

Periodic Table, elements, atomic number, groups and periods

	Literacy opportunities

• Reading and answering the questions in the book and activity
	Numeracy opportunities

• Using the Periodic Table for information about the elements
	ICT objectives

• Could carry out internet research on Mendeleev

	How science works

• 1b, 2d and 3a Students study the development of the Periodic Table from initial observations suggesting there might be a pattern to the properties of elements through hypothesis and prediction to its acceptance as a very effective presentation summarising the properties of all known elements.

(This is explored further in GCSE Chemistry.)
	Key skills



	Cover lesson

This is ideal as a cover lesson; include the homework if necessary to extend the lesson for cover.



	Assessment opportunities 

Assess prior knowledge from KS3 using questioning techniques.

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




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students compare the properties of elements in the same group of the Periodic Table.
	Starter

(  Remind students that elements in the same group of the Periodic Table have similar properties. Ask them if they can tell you any such similarities. This will lead you to the introduction of the main activity for this lesson.

Main activity

(  Students carry out the Class Practical: ‘Comparing magnesium and calcium’ on the e-Worksheets CD-ROM.

Plenary

(  Go over questions on the worksheet for the Class Practical and summarise this section using the bulleted points on page 84 of the Student’s Book.


	Most students will:

(  know that the horizontal rows in the Periodic Table are called periods and the vertical columns are called groups;

(  know that in each group of the Periodic Table the elements have similar properties but there is a gradual change in properties from the top to the bottom of the group;

( know that the formula of a compound shows the number and type of atoms that are joined together to make the compound.


	Homework

Students produce a poster to explain how the Periodic Table works, i.e. what groups are, what periods are etc., 

using the bullet points at the end of Section 5.3 to help.



	Resources required
• Class Practical: ‘Comparing magnesium and calcium’ on the e-Worksheets CD-ROM

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

	Key words

Periodic Table, groups, periods, chemical reaction, reactivity

	Literacy opportunities

• Answering the questions from the worksheet and discussing the bullet points in the plenary
	Numeracy opportunities

• Working out the formula for the reaction table for reaction with oxygen
	ICT objectives

• Create the poster for homework on the computer

	How science works

• 1b, 2d and 3a Students study the development of the Periodic Table from initial observations suggesting there might be a pattern to the properties of elements through hypothesis and prediction to its acceptance as a very effective presentation summarising the properties of all known elements.
	Key skills



	Cover lesson

This is not suitable for a cover lesson.  However, students can refer to the practical worksheet and do the plan 

for the reaction of magnesium and calcium as laid out on the worksheet. To give further work for a cover lesson 

the students could carry out the homework activity.



	Assessment opportunities 

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

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




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students extend their use of symbols and formulae to the writing of simple balanced equations.
	Starter

(  Remind students about the use of symbols to represent elements, and formulae to represent compounds. Check that they know the symbols for some common elements.

(  Ask students to recall the word equations for some reactions they have already met such as iron + sulfur (  iron sulfide and magnesium  +  oxygen  (  magnesium oxide.

Main activity

(  Develop simple balanced equations with the whole class for two or three of the word equations that students have suggested by following steps 1, 2 and 3 as in Section 5.4 of the Student’s Book.

• After these examples, allow students to read Section 5.4 of the Student’s Book, completing their answers to questions 14–17 on page 87.

Plenary

(  Go over questions 14–17 with the whole class, checking that students understand how to write and balance equations.


	Most students will:

( know that the formula of a compound shows the number and type of atoms that are joined together to make the compound;
( know how to follow the steps in writing simple balanced equations;

(  appreciate that we can write balanced equations because no atoms are lost or made in chemical reactions (Law of Conservation of Mass).



	Homework

Students complete the Activity/Homework: ‘Reactions, atoms and equations’ on the Worksheets CD-ROM.



	Resources required
• Activity/Homework: ‘Reactions, atoms and equations’ on the Worksheets CD-ROM

	Key words

balanced chemical equation, law of conservation of mass, symbols, formulae, reactants, products, state symbols

	Literacy opportunities


	Numeracy opportunities

• Balancing symbol equations
	ICT objectives



	How science works

• 1c Students use symbols, formulae and equations to represent and explain what is happening in chemical reactions.
	Key skills



	Cover lesson

This can be used as a cover lesson: instead of going through how to make simple balanced equations, the 

students can copy out the steps on how to balance word equations. Do the rest of the activity as in the plan.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions in the Student’s Book.




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the importance of limestone as a raw material for industry and investigate some of its reactions.


	Starter activity

(  Use the photos and the text at the beginning of Section 5.5 to introduce limestone as one of the most important rocks and naturally occurring resources.

(  Show the class samples of limestone and raise the following questions. Why is limestone such a good building material? Are there any drawbacks in using limestone? (introducing quarrying, later lesson). Could show slides of local buildings that use limestone.

Main activity

• Introduce the Class Practical: ‘Investigating limestone’ on the e-Worksheets CD-ROM. 

• Students carry out 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.


	Most students will:

(  recognise the importance of limestone as a versatile raw material including use for building;

(  know that calcium carbonate can be decomposed by heating (thermal decomposition) to make calcium oxide (quicklime) and carbon dioxide;

(  know that quicklime reacts with water to produce slaked lime (calcium hydroxide);
(  apply their knowledge and understanding of symbols, formulae and equations to the simple reactions of limestone.



	Homework

Students read Section 5.5 in the Student’s Book and answer questions 18–21 on pages 88 and 89.

	Resources required
• Various samples of limestone and marble

• Class Practical: ‘Investigating limestone’ on the e-Worksheets CD-ROM

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

	Key words

limestone, calcium carbonate, calcium oxide (quick lime), calcium hydroxide (slaked lime), thermal decomposition

	Literacy opportunities

• Completing the questions in the activity and homework
	Numeracy opportunities

• Writing balanced symbol equations
	ICT objectives



	How science works

• 2c Work accurately and safely, individually and with others, when collecting first-hand data.
	Key skills



	Cover lesson

This is not suitable as a cover lesson. Students can read pages 88–89 of the Student’s Book, copy the word equations on page 88 and 89 and then answer the questions as set for the homework activity.



	Assessment opportunities 

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

Practical skills assessment: assess that they can do the practical work safely and accurately.




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the important uses of limestone and the products obtained from it.
	Starter activity

(  Go through the answers to questions 18–21 that students did for homework.

(  Ask students to recall the important uses of limestone and record their responses neatly on the board. You could set these out like Figure 5.25 in the Student’s Book. When the plan/diagram is complete, allow students to make their own copy.

Main activity

(  Use the Simulation: ‘Limestone cycle’ and the Video: ‘Glass and limestone’ from the Interactive Presentations CD-ROM to back up the starter activity and emphasise the importance of limestone and the products obtained from it.

(  Ask the class to consider and evaluate developments in the use of cement and glass (prompted by the photos in Figures 5.26–5.28) and their advantages and disadvantages over other materials.

Plenary 

(  Remind students of the importance of limestone as a building material and the important products obtained from it.


	Most students will:

(  know how limestone is used to manufacture slaked lime, cement, mortar, concrete and glass;

(  appreciate developments in the use of cement and glass.



	Homework

Students research the advantages and disadvantages of limestone and find out where it is quarried.



	Resources required
• Simulation: ‘Limestone cycle’ and Video: ‘Glass and limestone’ on the Interactive Presentations CD-ROM

	Key words

limestone cycle, cement, mortar, slaked lime, concrete and glass

	Literacy opportunities

• Talking about the advantages and disadvantages of cement and glass
	Numeracy opportunities

• Going over the balanced equations in the homework questions
	ICT objectives

• Using the Simulation: ‘Limestone cycle’ and Video: Glass and limestone’ on the Interactive Presentations CD-ROM

	How science works

• 3c and 4a Students discuss and consider developments, advantages and disadvantages in the use of limestone, cement, concrete and glass.
	Key skills



	Cover lesson

Some parts are suitable – the use of the interactive CD-ROM depends on the cover teacher. But otherwise students can copy Figure 5.25 from the Student’s Book then do the advantages and disadvantages of cement and glass over other materials. Finally students can do a poster/leaflet on the uses of limestone, using the Student’s Book to help.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions in the Student’s Book.




Lesson 9

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	With your help, students plan an experiment to investigate the purity of limestone.
	Starter activity

(  Ask students what happens when calcium carbonate reacts with acids. Then using a top-pan balance show them the loss in mass in this reaction. Ask them to explain the loss in mass.

Main activity

(  Now ask students to plan a simple, accurate experiment to find the loss in mass when 1.0 g of pure calcium carbonate reacts with dilute hydrochloric acid. Give students time to discuss and plan the experiment in pairs.

(  If necessary, use the Teacher’s Notes on the Investigation: ‘Limestone for CalChem plc’ on the e-Worksheets CD-ROM to prompt students.

(  When it is clear that most students have planned a potentially reliable experiment, summarise the method they will use.

(  Introduce their planned experiment as a means of investigating the purity of limestone along the following lines. 

• Suppose 1.0 g of pure calcium carbonate loses x grams on reaction with excess dilute hydrochloric acid. What will the loss in mass be if 1 g of limestone is used and the limestone is 50% calcium carbonate? 

Plenary 

(  Emphasise the need to use the same masses of pure calcium carbonate and limestone and to deal with them in exactly the same way to make the experiment fair.

(  Summarise the experiment that they will carry out in the next lesson with a diagram of the apparatus and a simple statement for calculating the percentage purity of limestone.


	Most students will:

(  have understood their plans to find the purity of limestone, their precautions for safety and accuracy and the need for a fair comparison of limestone and pure calcium carbonate.



	Homework

Students complete the plans for next lesson’s practical.

	Resources required
• Investigation: Limestone for CalChem plc’ on the e-Worksheets CD-ROM

• For demonstration: powdered calcium carbonate, dilute hydrochloric acid, balance, conical flask (250 cm3)

	Key words

calcium carbonate, percentage purity, impure, pure, fair test, variables, reliable, accurate

	Literacy opportunities

• Writing their own plans for the investigation
	Numeracy opportunities

• Calculating the percentage purity of limestone
	ICT objectives



	How science works

• 2a, 2b and 2c Students design an investigation into the purity of limestone, ensuring their procedure is fair and their results are accurate and reliable.
	Key skills



	Cover lesson

This would be quite a difficult cover lesson, but the students could start planning for the practical if they are given enough 

information to help them. The ‘Limestone for CalChem plc’ worksheet from the e-Worksheets CD-ROM would probably be enough.



	Assessment opportunities 

Check students’ plans for the investigation and make sure that they include safety precautions as well.




Lesson 10

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate the purity of a sample of limestone ensuring their experiment is fair, accurate and reliable.


	Starter

(  Introduce the Investigation: ‘Limestone for CalChem plc’ on the e-Worksheets CD-ROM.

Main activity

(  Students carry out the investigation in pairs along the lines already planned.

(  After the students have completed experimental work, allow them time to calculate the percentage purity of limestone.

Plenary

(  Draw the results of the class together and calculate an average value explaining that this will be more reliable than their individual values. Discuss also issues related to safety, accuracy and the need for fair tests.


	Most students will:

( be able to carry out the investigation successfully, appreciating requirements for safety, accuracy, reliability and the need for fair tests.



	Homework

Students finish writing up the practical investigation.

	Resources required
• Investigation: ‘Limestone for CalChem plc’ on the e-Worksheets CD-ROM

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

	Key words

calcium carbonate, percentage purity

	Literacy opportunities

• Writing up the practical and discussing the results as a whole class
	Numeracy opportunities

• Calculating the percentage purity of the limestone
	ICT objectives



	How science works

• 2a, 2b and 2c Students carry out an investigation into the purity of limestone, ensuring their procedure is fair and their results are accurate and reliable.

• Student use quantitative methods.
	Key skills



	Cover lesson

This is not suitable as a cover lesson. Instead students could make a leaflet to summarise the advantages and disadvantages of the use of limestone.



	Assessment opportunities 

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

Practical skills assessment: assess that they can do the practical work safely and accurately.




Lesson 11

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students carry out an activity/role play to consider and evaluate the effects of exploiting limestone.
	Starter 

(  Introduce the Activity: ‘Quarrying or countryside’ on page 91 of the Student’s Book.

(  Ask students to read the introduction and study Figure 5.29.  

Main activity
(  Students answer the four questions in the activity. Alternatively, you might treat this as a role play situation and ask some students to act the parts of a teenager in Littleham, the Chairman of Littleham Residents’ Association and the Chief Executive of Limestone UK.

(  Give students time to plan their answers or statements to questions 1–3. Then ask some of them to read/act out their answers/statements in front of the whole class.

Plenary

(  Help students to tabulate the benefits and drawbacks of exploiting limestone under three headings: ‘Social impact’, ‘Economic impact’ and ‘Environmental impact’.


	Most students will:

(  appreciate the benefits and drawbacks of exploiting limestone and producing building materials from it.



	Homework

Students complete their tabulation of the benefits and drawbacks of exploiting limestone under the three headings and then write a statement in no more than 200 words using the title ‘Is the exploitation of limestone a good thing or a bad thing for society?’

	Resources required


	Key words

quarrying, environmental, social issues, economic issues

	Literacy opportunities

• Writing the benefits and drawbacks for homework; presenting answers or as a role play to the rest of the group
	Numeracy opportunities

Limited
	ICT objectives



	How science works

• 4b Students appreciate the environmental, social and economic impact of exploiting limestone and the production of manufactured materials from it.
	Key skills



	Cover lesson

This is ideal as a cover lesson, but there is no opportunity for feedback to the rest of the group so students 

could present the arguments and answers as a poster.

	Assessment opportunities 

Assess the students’ answers to the questions and their arguments for and against.




Lesson 12

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students consider the stages in extracting metals from their ores and whether metals are found as ores or not.
	Starter

(   Describe and explain the four stages in extracting metals from their ores using Figure 5.31 on page 92 of the Student’s Book.

Main activity

(  Use the Video: ‘Reactivity of pure metals’ on the Interactive Presentations CD-ROM to illustrate why certain metals can be found in their native state in the ground whereas others are found as ores, and relate this to the reactivity series. 

(  Ask the class to read Section 5.6 in the Student’s Book up to question 22 and then answer questions 22 and 23 on page 93.

Plenary

(  Go over questions 22 and 23, allowing students to check and correct their answers.

(  Finally, emphasise the four stages in extracting metals from their ores and the way in which metal extractions can be related to the reactivity series.


	Most students will:

(  understand how the methods of extracting metals can be related to the reactivity series – unreactive metals are found in the Earth as the metal itself but most metals are found as compounds, and so chemical reactions are needed to extract them. 



	Homework

Students make a poster or a PowerPoint presentation on how metals extracted from their ores.

	Resources required
• Video: ‘Reactivity of pure metals’ on the Interactive Presentations CD-ROM

	Key words

metal ore, concentrated, impure, pure, reduction, electrolysis

	Literacy opportunities

• Answering the questions from the book
	Numeracy opportunities

Limited
	ICT objectives

• Looking at the Video: Reactivity of pure metals’ on the Interactive Presentations CD-ROM

	How science works


	Key skills



	Cover lesson

This is suitable as a cover lesson – the interactive presentation can be omitted if not available.  

As well as answering the questions, students can copy Figures 5.31, 5.32 and 5.34 and label them fully.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions in the Student’s Book.




Lesson 13

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate froth flotation as a means of concentrating metal ores and then consider the impacts of exploiting metal ores.


	Starter

(  Introduce the Investigation: ‘Froth flotation’ on the e-Worksheets CD-ROM by showing the class samples of well-crushed ores and describing briefly froth flotation as a means of concentrating metal ores.

Main activity

(  Students carry out the Investigation ‘Froth flotation’ in pairs and then answer the questions on the worksheet.

(  Bring the investigation to a close and then go over the questions.

Plenary

(  Ask students to read the sub-section headed ‘Counting the cost of extracting metals’ in Section 5.6 of the Student’s Book and then answer question 24 on page 94.

(  Summarise some of the benefits and drawbacks of extracting metals.


	Most students will:

(  understand how froth flotation can be used to concentrate metal ores;

(  appreciate the social, environmental and economic impacts of exploiting metal ores and using metals.



	Homework

Students complete question 24 and then write a statement in no more than 200 words using the title 

‘Should laws be made to reduce the exploitation of metal ores’?



	Resources required
• Investigation: ‘Froth flotation’ on the e-Worksheets CD-ROM

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



	Key words

extraction, froth flotation

	Literacy opportunities

• Answering the questions in the book and worksheet; writing a statement for homework
	Numeracy opportunities

Limited
	ICT objectives



	How science works

• 4b Students consider and evaluate the social, economic and environmental impacts of exploiting metal ores and using metals.
	Key skills



	Cover lesson

This is suitable as a cover lesson if the practical is left out of the lesson. The students can present the 

pros and cons of extracting metal ores as a poster, using the book to help.



	Assessment opportunities 

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

Practical skills assessment: assess that they can do the practical work safely and accurately. 


Lesson 14

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate the extraction of metals from their ores by reduction.
	Starter

(  Use Figure 5.35 on page 95 of the Student’s Book to discuss and explain the extraction of iron from iron ore and then ask students to answer question 25 on page 95.

Main activity

(  Introduce the Class Practical: ‘Extracting metals from their ores’ on the e-Worksheets CD-ROM.

(  Students carry out the class practical in pairs and then answer the questions on the worksheet.

Plenary

( Go over the questions on the worksheet and emphasise the reduction and oxidation processes involved.
	Most students will:

( be able to carry out the experiments successfully, appreciating the requirements for safety;

(  know that metals less reactive than carbon can be extracted from their oxides by reduction with carbon, for example iron oxide is reduced in the blast furnace to make iron.  (Details of the blast furnace e.g. use of limestone are not required.)
(  be able to understand and interpret oxidation and reduction reactions as gain and loss of oxygen

(oxidation as loss and reduction as gain of electrons is not required until Additional Science).



	Homework

• Students write up the practical and finish off any questions not completed within the lesson.

	Resources required
• Class Practical: ‘Extracting metals from their ores’ on the e-Worksheets CD-ROM

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

	Key words

extraction, blast furnace, oxidation, reduction, oxidising agent, reducing agent

	Literacy opportunities

• Answering the questions on the worksheet
	Numeracy opportunities

• Writing balanced word equations on the worksheet
	ICT objectives



	How science works

• 2d and 3a Students explain and interpret reduction reactions.
	Key skills



	Cover lesson

This is not suitable as a cover lesson as it’s a practical. Instead students can work from the Student’s Book: 

copying Figure 5.35 of the blast furnace, fully labelled, and the steps (1–6) next to the diagram, and 

answering question 25 on page 95.



	Assessment opportunities 

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

Practical skills assessment: assess that they can do the practical work safely and accurately.




Lesson 15

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students learn about the design and structure of alloys and their importance in everyday life.


	Starter

(  Use the Animation: ‘Obtaining metals from metal ores’ on the Interactive Presentations CD-ROM to link with the last lesson and then show the main uses of the metals obtained.

(  Emphasise that most metals we use are alloys and not pure metals.

Main activity

(  Ask students to read the sub-sections headed ‘Why is iron converted to steel?’ and ‘Using alloys’ on pages 96–97 of the Student’s Book.

(  Now use Figures 5.40 to 5.42 to explain the properties of alloys and finally ask students to read about this in the sub-section headed ‘Explaining the properties of alloys’ on pages 98–99.

Plenary

(  Ask students to consider the importance of steels and the benefits and drawbacks of steel as a structural material by itself and in reinforced concrete, and of aluminium and titanium alloys as structural materials.

(  Finally, close the lesson by re-iterating the importance of alloys and particularly the different types of steel.


	Most students will:

(  understand that iron from the blast furnace is impure and brittle;

(  understand that even pure iron is soft, and so most iron is converted into alloys – steels;

(  understand that alloys can be manufactured with specific properties for specific uses, including the properties of different steels;

(  know that smart alloys can return to their original shape after being deformed;

(  know that elements in the central block of the periodic table are known as transition metals; pure copper, gold, and aluminium are soft but their alloys are harder;

(  be able to explain the properties of alloys in terms of a model of their structure;

(  appreciate some of the benefits and drawbacks of using steel and transition metals as structural materials;

(  copper’s properties make it useful for electrical wiring and plumbing;

( low density and resistance to corrosion make aluminium and titanium useful metals. They cannot be extracted from their oxides by reduction with carbon. Current methods of extraction are expensive because there are many stages in the processes and much energy is needed;

(  the supply of copper-rich ores is limited. New ways of extracting copper from low-grade ores are being researched to limit the environmental impact of traditional mining;

( copper can be extracted by electrolysis of solutions containing copper compounds.  

	Homework

Students answer questions 26–29 on pages 98 and 100 of the Student’s Book.

	Resources required
• Animation: ‘Obtaining metals from metal ores’ on the Interactive Presentations CD-ROM



	Key words

brittle, alloys, smart alloys, transition metals, close packing, slip, malleable

	Literacy opportunities

• Completing the activities within lesson and from the homework
	Numeracy opportunities

Limited
	ICT objectives

• Using the Animation: ‘Obtaining metals from metal ores’ on the Interactive Presentations CD-ROM

• Students could carry out internet research on the use of metals as smart materials


	How science works

• 1c Students appreciate the design of alloys for specific purposes and explain their properties in terms of their structure.

• 4b Using the information provided, students consider the benefits and drawbacks of using metals as structural materials 

• 4b When provided with information on new ways of extracting copper, students consider the benefits and drawbacks of the method.
	Key skills



	Cover lesson

This is suitable as a cover lesson: leave out the presentation if necessary and do the homework questions instead.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions in the Student’s Book.




Lesson 16

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students review their understanding of independent and dependent variables and then consider the benefits and drawbacks of recycling metals.


	Starter

(  Go through questions 26–29 which students should have done for homework, ensuring that students have understood their answers relating to variables in question 29.

Main activity

(  Introduce the Activity: ‘Recycling metals’ on page 99 of the Student’s Book and allow students to carry out the activity in pairs.

• Give students time to complete the questions and then bring the class together so that different pairs can relay their answers to the whole class.

(  Finally, summarise the importance of recycling metals along the lines of the last Summary point on page 101 of the Student’s Book.

Plenary

(  Tell the students that next lesson they will be tested on Chapter 5 in the Student’s Book and, if time permits, use some of the exam questions at the end of Chapter 5 for revision.


	Most students will:

(  understand what is meant by the independent and dependent variables in an experiment and what factors need to be controlled;

(  know that recycling is important because it reduces damage to the environment and conserves limited resources of metal ores and fuels.



	Homework

Students revise for the end-of-chapter test by looking at the exam questions on pages 101 and 102.

	Resources required


	Key words

recycling

	Literacy opportunities

• Using the information to do the recycling metals activity
	Numeracy opportunities

• Limited but some opportunity in the exam questions
	ICT objectives

• Students could carry out internet research on reserves of metal ores and recycling of metals

	How science works

• 2a Students consider the independent and dependent variables in an investigation.

• 4b Using the information provided, students consider the social, economic and environmental benefits of recycling metals.
	Key skills



	Cover lesson

This is ideal as a cover lesson, but without the feedback to the rest of the class: an alternative could be to produce a poster in pairs to show the answers.



	Assessment opportunities 

Assessment for learning: students’ outcomes from their answers to the questions from the Student’s Book.

Assess how the students perform in the end-of-topic exam on the e-Worksheets CD-ROM.




