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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Introduction & Products From Rocks
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Objectives (including specific refs to HSW): Students should: -


Understand the structure of the chemistry unit and know the exam and ISA dates


Have identified key apparatus and the geography and rules of the lab


Be able to group building materials in a range of ways





Outcomes: 


All 	: Will have assessed their current understanding of the topic objectives and recorded key dates


Most	: Will be able to identify key apparatus and its location and function HSW


Some	: Will be able to give reasoned explanations for different groupings of the same materials.


	








Suggested Activities (including specific refs to HSW):





Starter:


 Issue exercise books and textbook numbers.  Recording sheets glued in and explained as well as recording exam and ISA dates in homework diary. Pupils circle the number that best describes their understanding of the objectives (Could be HW if you want to do all of the tasks)





Main


 a) Put the whole unit into context by showing the video clip of Heathrow Airport from the interactive book.


	b) Use the list of materials on pg 87 and sort them into groups and give explanations why, encourage pupils to try different groupings for the same batch of materials.


	c) Sorting Activity – 10 items of apparatus with cards to describe their use and name them. Use the activity to reinforce movement around the lab and introduce new equipment HSW





Plenary:


Discussion: ask pupils to decide which were the most effective ways of grouping the materials. Try to lead to metal/ non-metal and the awareness of crude oil as a very valuable raw material





Apparatus / Materials Required


Exercise books, recording and target sheets


Video clip from Active teach


Apparatus activity cards and tray








Safety:


Care with glassware, especially the burette.





References:


Longman pg 87








Homework ideas:


 Could set the self-evaluation of topic objectives





Differentiation


Extension: Hold back the use card and challenge pupils to explain their practical use.


Support: Give groupings e.g. man-made/natural metal/non-metal
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Digging Up Rocks








Objectives (including specific refs to HSW): Pupils should:-


• understand the difference between rocks, ores and minerals


• know that an ore contains enough minerals to make it worth extracting


• be able to consider and evaluate the environmental, social and economic  impact of mining   HSW


   





Outcomes: 


All	: be able to name 2 minerals and 3 ores.


Most	: give some advantages and disadvantages of a quarry


Some	: describe how quarrying cab affect people and their environment


	








Suggested Activities (including specific refs to HSW):





Starter: 


Card sort exercise, Rocks minerals and ores. And /or Show pupils some ore samples   and jot down reasons for mining. Share idea with partner before pooling for whole class.


Explain the difference between a rock , mineral and ore.





Main:


 a) HSW Consider the impact of a limestone quarry. Use textbook for pupils to complete Work sheet C1a.1bF or C1a.1cH. This leads to a presentation or debate. To ensure both sides are reflected put pupils for or against. This could be an opportunity to use Edward de Bonos Six thinking hats.


	b) alternative ‘To Quarry or Not?’ Comprehension piece, which includes arguments for and against quarrying.








Plenary:


Produce 2 spider diagrams Advantages and disadvantages. Share summary with whole class. Add on any ideas pupils did not get themselves in a different colour.





Safety:


General movement into groups





Apparatus / Materials Required


Rocks, minerals and ores sorting cards, make sure returned in correct packs.


Building a limestone quarry C1a.1b or C1a.1c


To Quarry or Not? W/Sheet


Alternatives to Limestone Homework sheet C1a.1dF/C1a.1eH


Outline map of Britain














References:


Longman 88-89





Differentiation


Extension: Use of the higher ,less structured worksheets & research areas of limestone in Britain.


Support:





Homework ideas:  


Alternatives to Limestone Homework sheet C1a.1dF/C1a.1eH


Research areas of limestone in Britain and mark on a map.











Spec Refs: 12.1





Pages: 41-42


3/9





GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Using Limestone 1








Objectives (including specific refs to HSW): Pupils should


know that after quarrying, limestone can be used as a building material


know that calcium carbonate (limestone) decomposes








Outcomes: 


All	: should be able to name 3 everyday uses of limestone.


Most	: should be able to describe the decomposition of limestone and name the products


Some	: will be able to explain how limewater is made and how it is used to test for carbon dioxide


	








Suggested Activities (including specific refs to HSW):





Starter: 


Show pupils some cement and concrete samples and ask the to what is the difference. If pupils know the ingredients then go on the different properties. Foundation – show a large lump of limestone and ask for building uses ( remind  acid rain affects it)





Main:  


Practicals 1 and 2 ask students to heat limestone and then add water to the resulting quicklime. Higher tier students are also asked to make a solution of slaked lime and use it to test for carbon dioxide.  Worksheet Heating Limestone C1a.2aF and C1a.2bH give instructions and ends up making a flowchart. (30mins F/40minsH)


Alternative sheet using the decomposition and adding a financial twist for economic awareness suitable for higher pupils also available.- Making Money from Limestone





Plenary: 


 Give students the sentence ‘Limestone is important because…’ and ask them to complete it in as many ways as possible.





Safety: Goggles. Calcium oxide corrosive, avoid skin contact. Adding water exothermic care needed. Remind students to BLOW into straws and fresh one per pupil.





Apparatus / Materials Required


Lump of limestone; metal tongs; heatproof mat; Bunsen burner; access to a top-pan balance; watch glass; distilled water; eye protection; Worksheet C1a.2a or C1a.2b. Higher tier students will also need a filter funnel, filter paper, a test tube and drinking straw.


Making Money from Limestone and above apparatus and a stop clock








References:


Longman90-91








Differentiation


Extension: Making Limewater and testing it





Support: Writing frame worksheet





Homework ideas: 
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Using Limestone 2








Objectives (including specific refs to HSW):


know that cement, mortar, concrete and glass are made from limestone


be able to evaluate the developments in using limestone, cement, concrete and glass as building materials, and their advantages and disadvantages over other materials. HSW








Outcomes: 


Most	: developed systematic measurement skills to produce concrete samples


Some	: describe how limestone is used to make cement, concrete, mortar, slaked lime and glass


	








Suggested Activities (including specific refs to HSW):





Starter: 


Organise word equation cards to build up the recipes for cement, mortar, and concrete and glass F/.H





Main:


The Active teach has video clips of cement and  concrete being used to make Heathrow Terminal 5.


HSW How do you make concrete? Work sheet  Practical in preparation for practices ISA. Worksheet C1a.2d gives instructions on how to make concrete using different proportions. Messy! 30mins making. Testing in a later lesson another 30mins LEAVE 1 PAGE in book for follow up work when concrete set


How Building Materials have Changed HSW C1a.2eF, C1a.2fH – homework or class sheet if not doing the cement covers the expectations to evaluate the developments in using limestone, cement, concrete and glass.





Plenary: 


How can rain affect your newly made concrete once it is dry?





Safety:


Cement corrosive, use gloves and eye protection as it is a fine powder.


Nothing down the sink!





Apparatus / Materials Required


Cement; sand; gravel; disposable gloves; 4 plastic cups; spoons; 4 plastic Petri dishes; 4 labels; 250 cm3 beakers; stirrers;; eye protection; Worksheet C1a.2d.


How Building Materials have Changed HSW C1a.2eF, C1a.2fH


Active teach








References:


Longman 90-91





Differentiation


Extension: symbol cards for recipes mortar etc.





Support:C1a.2e





Homework ideas: 


Self Heating Can Graphing sheet suitable for higher students


How Building Materials have Changed F
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Atoms and Elements








Objectives (including specific refs to HSW):


• know that all substances are made of atoms


• know that atoms have a small central nucleus around which there are electrons


• know that elements are substances that contain only one type of atom


know that each element has its own symbol.





Outcomes: 


All	: Should be able to describe how elements contain only one type of atom


Most	: should be able to explain what is inside an atom


Some	: should describe how elements can be shown as symbols


	








Suggested Activities (including specific refs to HSW):





Starter:


Alphabet connections: Give out these letters of the alphabet to students as they enter the classroom. When they are settled, ask them one by one to name an element that starts with that letter. Ask them to write it down for use in the plenary session.





Main: 


Study Dalton’s atomic theory to show how ideas have changed over last 200 years. Theory now out of date but foundation for later studies. This does not explain nuclear fission and fusion.


Active Teach has animation on atom structure. Draw and complete tables C and E pg 92-92 Longman


Class work sheets C1a.3bF and C1a.3cH exercise on proton, electron and neutron number. Higher introduces isotopes. Could use Lego or duplo to model as a support for less able students


Dalton Homework Sheets C1a.3dF or C1a.3eH or Find the origins of Na, K, Pb, Au


Plenary: 


Find the correct symbol for the element they named in the starter @@@ Stress first letter upper case 2nd lower


Atom on board, write down all they have know about it.











Safety:





Apparatus / Materials Required


Alphabet cards


Class work sheets C1a.3bF or C1a.3cH


Active teach and board


Lego or duplo











References:


Longman 92-93








Differentiation


Extension: Isotopes concept 





Support: Lego modelling





Homework ideas: 


Dalton Homework Sheets C1a.3dF or C1a.3eH or Find the origins of Na, K, Pb, Au
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Elements








Objectives (including specific refs to HSW):


• know that all of the elements are shown in the


Periodic Table


• know that the groups contain elements with similar properties.








Outcomes: 


All	: recall that there are about 100 different elements


Most	: describe how the Periodic Table shows all these elements


Some	: explain how the Periodic Table tells us about the properties of elements by predicting properties


	








Suggested Activities (including specific refs to HSW):





Starter:


Write a symbol plus its atomic number and mass number on the board. Ask students what information they can get from it. Any element could be used, but choose one that they might not have heard of, e.g. titanium (atomic no. 22) or tungsten (atomic no. 74). Then ask them what it doesn’t tell them, e.g. appearance, metal or non-metal, how it reacts. Tell students that this is what the Periodic Table can do, to help predict properties of unknown elements. You could relate both titanium and tungsten to other transition metals that they will have met, e.g. iron, copper and zinc.


Main: 


Issue each pupil with a periodic table.


Use active teach to show the groups and metal/non-metal areas. Put in step and Colour block the groups with a key 


Demo reactions of group I metals with water, add indictor to show alkali formed (20min)


 Worksheets C1a.4a or C1a.4b.HSW graphing and predicting exercise on Group 1 properties


Produce a table to show the differences and similarities between Groups 1 and 7





Plenary


Write down everything they now know about their element from last lesson. Metal/non-metal, group etc. If time stand up and share.























Plenary: 





Safety: Li, K Na highly flammable. Must use safety screen, pupils 2-3m away. Metal no larger than 3mmcube





Apparatus / Materials Required


Periodic Table per pupil


Glass trough of water; universal indicator solution; tongs; tile; sharp knife; lithium; sodium; potassium; filter paper; safety screen; eye protection; Worksheets C1a.4a or C1a.4b.














References:


Longman 94-95








Differentiation


Extension: C1a.4b, research into periodic table





Support:





Homework ideas: 


 Find out about the Lanthanides and actinides H


Learn the elements in-group 1 and 7 F
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Compounds & Formulae








Objectives (including specific refs to HSW):


• understand that when elements react their atoms join with other atoms to form compounds


• understand that this involves giving, taking or sharing electrons and that the atoms are held together by chemical bonds.


• know that the formula of a compound shows the number and types of atoms joined together to make the compound.








Outcomes: 


All	: describe how elements react to form compounds


Most	: explain how the formula of a compound shows the number and type of element in it.


Some	: explain how electrons are either shared or transferred between atoms to form compounds


	








Suggested Activities (including specific refs to HSW):


ONLY NEED TO KNOW COMPOUNDS¬FORMED BY GIVING, TAKING ORSHARING OF ELECTRONS (ionic, covalent not needed here)


Starter:


Show students some compounds and the elements that are in them. Suggested examples are: calcium carbonate – calcium metal and black carbon (+ oxygen gas in air); copper oxide – pink copper (+ oxygen from air); sodium iodide – sodium metal + solid black iodine (easier to use than chlorine); iron sulphide – black iron + yellow sulphur. Ask them to suggest what has happened when each of the reactants have reacted together to form a different product. This is to reinforce the idea that compounds are very different from the elements in them, in terms of both physical and chemical properties.


Main: 


Card sorting exercise. Make sure put back together. HSW


Q 11 with diagrams to illustrate. With the foundation group label your diagrams. Higher group to identify the drawing to add to their definition.


Complete table F Longman 97


H writing formulae C1a.5b name compounds and elements in them.


Use Lego to model and build compounds





Plenary: 


Ask pupils to model compounds using Lego and a given key. Hold up a variety and ask what they think it is and why, compare properties.


F = carbon dioxide and carbon monoxide


H = water, sulphuric acid or sulphur dioxide





Safety: If using sodium highly flammable. Pupils at a distance. Microscope on TV?





Apparatus / Materials Required


H writing formulae C1a.5b


Samples – jar oxygen, calcium carbonate, carbon, iron, sulphur, iron sulphide


Lego TV and microscope


C1a.5a Molecules, compounds and formulae











References:


Longman 96-97








Differentiation


Extension: Higher sheet





Support: Use of simpler models





Homework ideas: 


Elements and Compounds C1a.5c F or C1a.5dH
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Writing Equations








Objectives (including specific refs to HSW):


• know that carbonates of other metals decompose in a similar way to calcium carbonate when heated. HSW


 • understand that atoms are not lost or gained during a chemical reaction, so there is no mass loss or gain


• understand what a symbol equation tells them


• know how to write balanced symbol equations





Outcomes: 


All	: identify reactants and products from equations


Most	: describe how atoms are not lost or gained during chemical reactions


Some	: write and balance symbol equations HSW


	








Suggested Activities (including specific refs to HSW):





Starter:


Card sort Exercise, match the reactants and the products. F = C1a.6a. H= C1a.6b Stress reactants and products. Remind pupils of the state symbols HSW





Main: 


HSW Practical 30F/40Hmin Decomposition of carbonates with equation exercise built in. C1a.5cF or C1a.6d H


For very low ability use pg 1 of the instructions and only do 1 or 2 carbonates.





Plenary: 


Put up 2 equations and ask the pupils if they are balanced or not. Pupils write 3 rules to help them balance equations





Safety:


Eye protection must be worn at all times. The delivery tube must be removed from the limewater before removing the carbonate from the heat.





Apparatus / Materials Required


0.5 g copper carbonate; 0.5 g iron(II) carbonate (saccharated iron(II) carbonate is suitable); 0.5 g zinc carbonate; 6 test tubes; delivery tubes and bungs to fit test tubes; spatula; Bunsen burner; heatproof mat; tongs; test tube rack; limewater; eye protection; Worksheet C1a.6c or C1a.6d. Higher tier students will need an extra 2 test tubes and 0.5 g sodium carbonate.


Sorting cards for equations











References:


Longman 98-99








Differentiation


Extension: Exceptions to spot as sodium carbonate does not follow the pattern, link to groupings earlier


Support: Reduce carbonates, focus on word equations





Homework ideas: What Equations Mean C1a.6eF or Balancing EquationsC1a.6fH
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GCSE Science                Unit – C1a





Topic: 12.1 How do rocks provide building materials





Activity: Practice ISA








Objectives (including specific refs to HSW):


To systematically test pre-made samples of cement and draw conclusions HSW


To evaluate and draw conclusions from data provided








Outcomes: 


All	: 


Most	:THIS IS AN ODD ONE WE NEED TO DISCUSS. TIMING + TEST CONITIONS OR NOT etc


Some	:


	








Suggested Activities (including specific refs to HSW):





Starter: No time


Main


Complete the cement practical using the dried samples. 30mins


Complete the Investigating Skills Assessment on pg 122 Longman 25mins Assessment Conditions 





Plenary: 








Safety: Goggles possible cement splinter





Apparatus / Materials Required


Cement samples, G-clamp possibly bathroom scales.








References:


Longman 112








Differentiation


Extension:





Support:





Homework ideas: 








