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Overview

Key question

To develop understanding of the key scientific principles of the group of attainment targets.

What is a chemical reaction?

Key ideas behind the key question

· When elements combine to form a new compound a chemical reaction takes place.

· The product of a chemical reaction usually has different properties from the individual reactants, e.g. highly reactive sodium metal reacts with extremely poisonous chlorine gas to form sodium chloride – a white powder we happily and safely put on chips! 

· Compounds are different from mixtures as in a mixture the materials have not changed their original properties and mixtures are reasonably easy to separate back into the constituent elements – this is not the case with compounds.

· In a compound there are always a fixed number of atoms of each kind.

· If a compound contains two elements the name of the compound ends in ide, e.g. sodium and chlorine combine to form sodium chloride.

·  If a compound contains three elements and one of the elements is oxygen then the name of the compound ends in ate or ite, e.g. copper, sulphur and oxygen combine to form copper sulphate.

· In many reactions once the reaction has started more energy is released – this is known as an exothermic reaction, e.g. striking a match

· In some reactions energy is absorbed from the surroundings during the reaction – this is known as an endothermic reaction.

· A chemical reaction may involve one or more of the following:

· A change of temperature

· A colour change taking place

· Sound and light being produced, e.g. a firework being set off

· A precipitate being formed

· Bubbles of gas being produced

· Different smells being produced.

Attainment targets

	Attainment outcome – Earth and Space

	Group 29 – Chemical Reactions
	Strand

	Give examples of chemical reactions using word equations. ES-F3.3
	Changing materials

	Distinguish between chemical and physical changes. ES-F3.2
	Changing materials

	Give examples of simple chemical reactions, explaining them in terms of elements and compounds. ES-E3.1
	Changing materials

	Give examples of the ways in which the rates of chemical reactions can be changed. ES-F3.1
	Changing materials


Teaching and Learning

Related science concepts already covered

It is important to build on pupils’ prior learning.

The activities in this group relate to:

· Group 15: The Structure of The Earth and its Resources

· Group 18: Space and the Solar System

· Group 22: Model of Matter

· Group 23: Acids and Metals

· Group 28: Periodic Table

Future learning

This allows teachers to set the scene for future learning.
· Standard Grade Chemistry: Chemistry Reactions, Speeds of Reactions

· Standard Grade Science: A Study of Environments

· Int 1 Chemistry: Unit 1 Chemistry in Action
Finding out pupils’ present understanding

Use of objects/items, concept cartoons and/or ICT are approaches which can be used to find out pupils' alternative framework(s).

1. True/False/Unsure 

The pupils complete the table and then share their answers with their partners. They are to discuss and arrive at an agreed set of statements which will be shared with other groups in the class. Pupils should be encouraged to explain/justify their choices especially when they choose true/false statements.

It is envisaged the discussion which follows will provide evidence of pupils’ current thinking.

	Chemical reactions:
	True
	False
	Unsure

	mostly produce explosions
	
	
	

	can easily be reversed to recover the elements
	
	
	

	are sometimes used by our bodies
	
	
	

	mostly produce safe materials
	
	
	

	may produce smelly gases
	
	
	

	are mostly just a mixture of chemicals
	
	
	

	are usually very expensive to carry out
	
	
	

	can sometimes be shown when a solid is melted
	
	
	

	occur when the gas escapes out of the top of a lemonade bottle when it is opened
	
	
	

	should only ever be carried out in a laboratory
	
	
	

	always take in heat from their surroundings
	
	
	

	include dissolving as an example
	
	
	

	occur when steam condenses on a cold window
	
	
	

	are always extremely quick
	
	
	

	cannot involve most metals.
	
	
	


2. Concept Cartoon 9.12 Rusty Nails

Pupils’ general misunderstandings

· Mixtures are the same as compounds.

· Combinations of several elements will always give the same product (for example ethanol and aspirin both contain carbon, hydrogen and oxygen but in different proportions).

· Compounds can be separated back to elements by a simple process such as filtering, dissolving or evaporating.

· Chemical reactions are dangerous.

· Chemicals are dangerous.

· Pupils do not always make the link between elements and compounds with the materials that their bodies comprise.

· Chemicals are ‘used up’ during a reaction, i.e. mass is not conserved.

Strategies for teaching key ideas

The activities set out below give possible teaching strategies that will challenge the alternative framework(s).

1. Practical activities

Pupils carry out a circus of experiments that should illustrate that a chemical reaction has taken place. These activities are well documented in standard texts/schemes of work. Reactions which illustrate exothermic and endothermic reactions should be included.

All necessary safety precautions must be followed.

2. Investigation

This can be based around the discussions of the Concept Cartoon 9.12.

3. Word equations

Pupils are given a series of cards with chemical names and endings on them. Pupils have to select cards to make up word equations.

How do we know that understanding has progressed?

Pupils describing ideas

· Pupils describe the chemical change which has taken place.

· Pupils describe common everyday chemical reactions which are used in the home.

· Pupils describe methods for reversing chemical reactions.

Pupils presenting ideas

· Using posters/charts pupils present their understanding of chemical reactions.

· Pupils to present the common chemical everyday reactions that they are aware of.

· Design a poster to explain the difference between mixtures and compounds for younger pupils.

Checking questions

· What indicates a chemical reaction has taken place?

· What will make a chemical reaction occur more quickly?

· What is meant by exothermic/endothermic reaction?

Pupil explanations

· Pupils explain why mixtures are relatively easy to separate out.

· Pupils explain chemical reactions in terms of atoms ‘bonding’ together

· Pupils can explain that the products formed do not have the same properties than the reactants

Reflective questions

· What did you enjoy in this topic?

· What did you learn in this topic that you found surprising or unusual?

· What did you find difficult in this topic and how did you overcome this difficulty?

Key words

The pupils begin to use the following words/phrases correctly within a scientific context.

Atom, element, compound, bond, exothermic, endothermic, precipitate, effervescent, reactant(s), product(s), mixture, filter, distillation, decomposition, solution, solute, solvent.

Effective use of ICT

Using Crocodile Chemistry a number of simulations can be used to answer the ‘What if’ questions which may not be safely answered by classroom experiment, for example What would happen if we added 5M hydrochloric acid to some potassium metal? 

This is an extreme question but before showing the simulation the teacher can be getting the pupils to predict and explain what they expect to happen based on their new understanding of acids, alkalis and reactivity of metals.

There are several simulations already made which match this work very well.

Developing informed attitudes

This group can lead to discussions about the use of the chemicals in industry and the need to develop pharmaceuticals. This also provides the opportunity to discuss issues concerning animal testing.

Checklist for formative assessment

1.
Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2.
Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.

Additional activities

F3.3 – Give examples of chemical reactions using word equations

Chemical Reactions

Chemical reactions take place all around and chemists use a short form to represent the reaction, word equations. The word equation tells us what is happening in a reaction, and what the reactants and the products are.

There are several common types of reaction. 

(a) Metal and acid

When a metal reacts with an acid, salt and water are formed. Iron, when it reacts with hydrochloric acid, forms iron chloride and hydrogen gas is given off.

Word equation: Iron + hydrochloric acid ( iron chloride + hydrogen
(b) Acid and alkali

When an acid reacts with an alkali, salt and water are formed. The salt formed depends on the acid used. Hydrochloric acid makes chlorides, sulphuric acid makes sulphates and nitric acid makes nitrates. If hydrochloric acid reacts with sodium hydroxide, sodium chloride and water are formed.

Word equation: hydrochloric acid + sodium hydroxide ( sodium chloride + water

(c) Element + element

It is possible for elements to react with other elements. When this occurs the ending of the second element changes its ending to ide. Iron reacting with sulphur makes iron sulphide.

Word equation: iron + sulphur ( iron sulphide

What to do

Try to complete the word equations on worksheet F3.3.
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Help: Look for patterns in the reactions

F3.3 – Worksheet 
Complete the following word equations.

(a) Metal and acid
zinc + hydrochloric acid ( zinc chloride + ______________________

magnesium + sulphuric acid ( ________________________ + hydrogen

calcium + ________________________ ( calcium nitrate + hydrogen

(b) acid and alkali
hydrochloric acid + sodium hydroxide ( sodium chloride + ___________

hydrochloric acid + potassium hydroxide ( ________________ + water

nitric acid + ___________________ ( sodium nitrate + water

(c) element and element 

hydrogen + ______________ ( hydrogen oxide

iron + chlorine ( ________________________

______________ + oxygen ( copper oxide

F3.2 – Distinguish between chemical and physical changes

Changes

Jack got up in the morning and made his breakfast: he poured milk on to his cereal and spread butter from the fridge on his toast and had a banana that had over-ripened in the fruit bowl.

He had been studying chemistry in his science lessons and had realised that there were changes going on in the making of his breakfast. He knew that there were two kinds of changes possible, chemical changes and physical changes. He knew that chemical changes were when new substances were made and the changes couldn’t be reversed. He also remembered that physical changes were when no new substances were formed and the changes could be reversed.
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F3.2 – Worksheet

For each of the following changes, state whether they are physical or chemical changes and give a short explanation of why you think so. If you cannot decide, give a reason why.

	Change
	Physical, chemical or cannot decide
	Reason for choice

	Striking a match


	
	

	Boiling water


	
	

	Firing clay to make a plate


	
	

	Passing an electric current through a wire


	
	

	Baking a cake from flour and eggs


	
	

	Whipping cream


	
	

	Making tea


	
	


E3.1 – Give examples of simple chemical reactions, explaining them in terms of elements and compounds




Element or compound?

[image: image2.wmf]
This is a compound as it contains more than one type of atom bonded together. It can also be called a molecule.








These three examples above are elements as they contain only one type of atom. Two of the examples above could also be called molecules as they are made of more then one atom.

A molecule is formed from two or more atoms bonding together.

The atoms could be the same, making it an element


or the atoms could be different, making it a compound.

Complete worksheet E3.1

E3.1 – Worksheet

Cut out the cards below and sort them into piles according to whether they are elements or compounds.

	Elements 
	Compounds


	is made of two elements bonded together
	is made of only one type of atom
	A chemical substance made up of two or more elements bonded together

	

	
	

	Oxygen
	Steel
	Diamond

	A substance which cannot be split into a simpler substance
	Atom of different elements joined together
	The simplest structure in chemistry

	Two or more different elements mixed together


	
	Oil


If you have any cards that do not fit then put them in a separate ‘don’t know’ pile to ask your teacher about.

F3.1 – Give examples of the ways in which the rates of chemical reactions can be changed

Speeding up dissolving

You need to plan an experiment to see if you can speed up sugar dissolving in water.

Fill out the investigation planning sheet F3.1.

Some things to think about are below.




What you need may include 

· Sugar

· Spoon

· Measuring jug

· Plastic container (cups)

· Water 

Use the investigation sheet to help you plan your investigation.

F3.1 – Investigation planning sheet   Name


What I want to find out is


What I think will happen is


My plan is


The equipment I need is (draw a labelled diagram)

What I am going to look for _________________________________

I will make sure it is a fair test by keeping these things the same

1.

2.

3.

4.

My results will be recorded like this








































Stir or not to stir?





Temperature of water





Spoons of sugar





Volume of water





The banana I ate was green when it went into the fruit bowl and now its skin has changed colour and turned brown. I know that if I didn’t eat it today that although it is still a banana it would end up rotting. This is a chemical change as new substances are being formed and I cannot get my green banana back.





The butter is a solid when it leaves the fridge and it melts and changes to liquid on my toast. If I cool my toast down in the freezer then I can see the butter is still there. The butter is only changing physically.





I can pour the milk out of the cereal and dry the cereal so this must be a physical change. I can get my cereal and milk back and so no new substances were formed.
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