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Introduction 
In this booklet you will find information from the legacy ISAs which you can use in class with 
students to develop their AO3 skills. As you look at the materials you will see that they are also 
relevant for developing many aspects of AO2, particularly if you are looking for practicals set in a 
different context from what the students have properly experienced in class. 

Not all of the legacy ISAs are relevant to use with the new specification, so we have listed only 
those that have links either to the required practicals or to areas of the subject content where the 
information could be useful in teaching. The full range of legacy ISA materials are available on  
e-AQA. 

The information we have given for each ISA depends on whether it has a link to the current 
required practicals.  

 

ISAs linked to the required practicals (RPs) 
For these ISAs we have supplied the following materials   
• Title  

• Context: Brief overview explaining the purpose of the investigation and possible context the 
teacher could use to set the investigation in.  

• Method sheet outlining how you could carry out the practical. If you are carrying out one of the 
required practicals you might find the method sheets in the practical handbook more useful. 
Detailed guidance can be found for all the required practicals in the free practical handbooks 
which include technician and teachers notes plus student worksheets. 

• The ISA Section 2 questions relate to both to the practical carried out and the case study for 
the ISA. 

• Section 2 Question 1   

All parts of Question 1 in Section 2 are the same for each set of ISAs and refer to the method 
used. The focus of these questions is the same, regardless of the ISA and ISA set (A, B, etc), 
so we have selected the most common ones to present here (page 7). They can be applied to 
all the methods. If you would like to see the original questions for each practical these can be 
found with the full ISA resources on SKM. 
If you are using these questions with the practical lessons from the required practicals students 
have to carry out, then you will be able to use the students’ own data. If you are using them for 
revision then results for each RP are provided in the technician section of the practical 
handbook.  

• Case studies  
These will be very useful because, firstly they set the investigation in a different context which 
reinforces to students that, on the exam paper, questions will be set in unfamiliar context. 
Secondly they provide data sets that are the appropriate size and complexity to use with 
students to practice many of the skills needed in the new papers. These include graphing skills, 
a number of the maths skills and all the AO3 skills discussed in the previous activity. Teachers 
will be able to amend the data sets to match the ability of their students, for example, altering 
the numbers to include decimals raises the level of demand. 

• Section 2 Question 2 
The second series of questions in section 2 refer to the data on the secondary data sheet 
which are the case studies. These questions are AO3 type questions and are very useful as 
the context for each case study will be unfamiliar. These questions could be used for 

https://extranet.aqa.org.uk/eAQA_DCR2/viewmaterials/BrowseMaterials.action?selectedLevelId=-1041705#level-1041705
https://www.aqa.org.uk/subjects/science/gcse/chemistry-8462/teaching-resources?f.Resource+type%7C6=Practical+handbooks&sort=date&num_ranks=20
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homework or to stimulate a discussion during intervention lessons. This is another opportunity 
to ensure students understand the command words and really do write explanations rather 
than descriptions.  

ISAs linked to areas of subject content  
Some of the ISAs do not have a direct links to a required practical but do contain information that is 
covered in the specification so could be used in teaching these particular areas of the subject 
content. For each of these ISAs we have given the following: 

• ISA title 

• context 

• case studies. 

When you carry out any practical it is the school’s responsibility to carry out a risk 
assessment and any preparatory work to ensure the practical works.  
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ISAs linked to the required 
practicals 
 

ISA title Brief  summary of experiment Link to RPA? 
(Biology/Trilogy/Synergy) 

CU2.2 Self-heating cans Factor affecting temperature of a 
chemical reaction 

Chemistry 4/Trilogy 10/ 
Synergy 18 

CU3.3a Sports injury packs Factor affecting temperature 
changes in chemical reactions 

Chemistry 4/Trilogy 10/ 
Synergy 18 

 CU2.3 Electrolysis Factor affecting mass of metal 
deposited on negative 
electrode 

Chemistry 3/Trilogy 9/ 
Synergy 21 

 

 

   
  

 

   
  

  

CU2.7 Electrolysis 
(Case studies only) 

Factor affecting mass of metal 
deposited on the negative 
electrode 

Chemistry 3/Trilogy 9 / 

Synergy 21 

CU3.3b Titrations Factor affecting neutralisation of 
an acid 

Chemistry 2 

 

CU3.5a 
Neutralisation 

Factor affecting volume of acid 
needed to neutralise an alkali 

Chemistry 2 

CU2.6 Rate of 
reaction 

Factor affecting the rate of 
chemical reactions 

Chemistry 5/Trilogy 11 
/Synergy 19 

CU2.4 Temperature and 
rate of reaction  

Factor affecting the rate of 
chemical reactions 

Chemistry 5/Trilogy 11 
/Synergy 19 

CU2.5 Catalyst Factor affecting the rate of 
chemical reactions 

Chemistry 5/Trilogy 11 
/Synergy 19 

CU1.5 Reactivity of  
metals 

Temperature rise in a 
reaction depends on 
reactivity of metal 

Chemistry 4/Trilogy 10 / 
Synergy 18 
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Section 2 Question 1:  
Possible questions to use with all method sheets 

 

 

 

 
      What was the dependent variable ?   …………………………………………………… 

 
                  One control variable was?  ……………………………………………………………….. 
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CU2.2 Self-heating cans 
Context:  
Investigating exothermic reactions. An exothermic reaction is one that transfers energy to the 
surroundings. Examples of exothermic reactions include combustion, many oxidation reactions and 
neutralisation. Everyday uses of exothermic reactions include self-heating cans (eg for coffee) and 
hand warmer. Students could develop their own hypotheses or investigate the hypothesis that the 
temperature rise when anhydrous sodium carbonate reacts with water depends on the mass of 
anhydrous sodium carbonate used. Students can identify which variables to control and what the 
dependent and independent variables are. 
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Case studies  
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Section 2 questions 
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CU3.3a Sports injury packs 
Context:  
Investigating exothermic and endothermic reactions. The amount of energy produced by a 
chemical reaction in solution can be calculated from the measured temperature change of the 
solution when the reagents are mixed in an insulated container. This method can be used for 
reactions of solids with water or for neutralisation reactions. Suitable contexts could include 
manufacturing cool packs for sports injuries, or cooling packs for insulated food carriers. Students 
investigate the hypothesis that the temperature change depends on the mass of potassium 
chloride being dissolved.   
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Case studies  
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Section 2 questions 
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CU2.3 Electrolysis 
Context:  
Investigating factors that affect electrolysis. Electrolysis is used to electroplate objects. This may 
be for a variety of reasons and includes copper plating and silver plating. During electrolysis, 
positively charged ions move to the negative electrode, and negatively charged ions move to the 
positive electrode. At the negative electrode, positively charged ions gain electrons (reduction) and 
at the positive electrode, negatively charged ions lose electrons (oxidation). Suitable contexts 
could include the electroplating of an object such as a watch case, piece of car trim or mobile 
phone case.  
There are two ISAs covering this aspect of the specification CU2.3 and CU2.7.The method below 
is for CU2.3 investigating if the time the current flows affects the mass of the deposit on the 
negative electrode. CU2.7 investigated if the depth of the electrode of immersion of the electrode. 
The case studies and Section 2 questions for this ISA have been included here. 
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Case studies 
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Section 2 questions 
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CU2.7 Electrolysis  
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CU3.3b Titrations  
Context:  
The volumes of acid and alkali solutions that react with each other can be measured by titration 
using a suitable indicator. Suitable contexts could include the use of antacids for indigestion 
treatments, neutralisation of acid-rain polluted lakes.  
There are two ISAs covering this aspect of the specification CU3.3b and CU3.5a. The methods are 
slightly different so we have included both with CU3.5a being less demanding. 
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Case studies  
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Section 2 questions 
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CU3.5a Neutralisation 
Context:  
The volumes of acid and alkali solutions that react with each other can be measured by titration 
using a suitable indicator. Suitable contexts could include: ensure enough lime is added to fields to 
neutralise acid soils, or when making ammonium nitrate fertiliser ensuring that the yield is 
economic, ie only sufficient ammonia solution is used to neutralise the nitric acid. 
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Case studies  
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Section 2 questions 
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CU2.6 Rate of reaction 
Context:  
The variable concentration is investigated as a required practical. We have included all the rates 
resources here as it is all part of the same theme. 
There are three ISAs covering this aspect of the specification, each investigating different 
variables. CU2.6 investigates concentration of the reactant, CU 2.4 investigate the effect of 
temperature and CU2.5 investigating the effect of a Catalyst. All set of materials have been 
included in full. 
Increasing the concentration of reactants in solutions increases the frequency of collisions and so 
increases the rate of reaction. Suitable contexts could include: the effect on the time taken for a 
metal to react with acid rain of different concentrations, or the time taken for oven cleaners of 
different concentrations to de-grease an oven. Students investigate the hypothesis that 
concentration of a reactant affects the rate of a reaction.  
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Case studies 
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Section 2 questions 
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CU2.4 Temperature and rate of reaction  
Context:  
Increasing the temperature increases the speed of the reacting particles so that they collide more 
frequently and more energetically. This increases the rate of reaction. Suitable contexts could 
include the time taken for an adhesive to set in different temperatures, or how controlling the 
temperature can control the time taken to manufacture a particular chemical.  
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Case studies  
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CU2.5 Catalysts 
Context: Catalysts change the rate of chemical reactions but are not used up during the reaction. 
Different reactions need different catalysts. Catalysts are important in increasing the rates of 
chemical reactions used in industrial processes to reduce costs. Suitable contexts could include: 
using catalysts to control the setting times for resins used in wood repairs, car repairs, or 
controlling the setting times of epoxy resin adhesives. The AQA method sheet students investigate 
the hypothesis that the greater the mass of manganese oxide catalyst used, the faster the rate of 
decomposition of hydrogen peroxide. 
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Case studies  
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Section 2 questions 
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CU1.5 Reactivity of metals  
Context:  
Unreactive metals such as gold are found in the Earth as the metal itself, but most  
metals are found as compounds that require chemical reactions to extract the metal. Metals that 
are 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. Metals that are more reactive than 
carbon, such as aluminium, are extracted by electrolysis of molten compounds. The use of large 
amounts of energy in the extraction of these metals makes them expensive. Copper can be 
obtained from solutions of copper salts by electrolysis or by displacement using scrap iron.  
Suitable contexts could include: the choice of sacrificial anodes to prevent submerged iron from 
rusting, or the choice of metal to use to displace copper from impure copper solutions.  
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Case studies 
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Section 2 questions 

 

 

 
 
 
  



 

 

© AQA 2020 47 of 60  

 

ISAs linked to the content in the 
specification 
Context and case studies given 
ISA title Brief  summary of experiment 

CU3.2b Energy from fuels Energy from combustion of different fuels 

CU3.4b Fuels Energy released by combustion depends on 
carbon chain length 

CU3.6a Fuels Energy released by burning alcohols 

CU3.6b Precipitates Factor affecting mass of precipitate formed in a 
reaction 
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CU3.2b Energy from fuels  
Context:  
The relative amounts of energy released when substances burn can be measured by simple 
calorimetry, eg by heating water in a glass or metal container. This method can be used to 
compare the amount of energy produced by fuels and foods.  
Students investigate how the type of fuel used affects the energy available on combustion. The 
AQA method sheet investigates the hypotheses that the temperature rise of the heated water 
depends on the number of carbon atoms in the formula of the alcohol being burned. Five different 
alcohol burners were used. Suitable contexts could include: determining the best fuel to use in a 
portable liquid fuel stove, or for use in vehicle engines.  

 
Case studies 

 



 

 

© AQA 2020 49 of 60  

 

 
  



 

 

© AQA 2020 50 of 60  

 

CU3.4b Fuels 
Context:  
The following two ISAs are similar investigations to the previous ‘energy from fuels’but look more at 
the chemical structure of the fuel. CU3.4b  investigates the hypothesis that the energy that is 
released when burning 1g of an alcohol depends on the number of carbon atoms in the 
molecule. Cu3.6a investigated the hypothesis that the energy that is released when burning 1g of 
an alcohol depends on the relative formula mass of the alcohol. 
Spirit burners were used to heat 100cm3 of water for 4mins and the temperature change was 
recorder and the formula below was applied to the results.  
 

temperature rise of water
Temperature rise for 1 gram  =  

mass of alcohol burnt
  

 
Case studies  
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Fuels CU3.6a  
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CU3.6b Precipitates  
Context:  
Copper(II), iron(II) and iron(III) ions form coloured precipitates with sodium hydroxide solution. 
Copper forms a blue precipitate, iron(II) a green precipitate and iron(III) a brown precipitate. Sulfate 
ions in solution produce a white precipitate with barium chloride solution in the presence of dilute 
hydrochloric acid. Suitable contexts could include: determining the concentration of a reactant to 
use to maximise the precipitate obtained when making paint pigments, or in the manufacture of 
pharmaceutical drugs.  
The AQA method sheet investigated the hypothesis that the mass of precipitate formed depends 
on the concentration of a reactant.  
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Case studies 
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Notes 
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Our friendly team will be happy to support you between 8am and 5pm, Monday to Friday. 
 
Tel: 01483 477756 
Email: gcsescience@aqa.org.uk  
Twitter: @AQA 
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