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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=-1041605#level-1041605
https://www.aqa.org.uk/subjects/science/gcse/biology-8461/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) 

BU2.2  Photosynthesis Effect of light intensity on 
photosynthesis 

Biology 6/Trilogy 5/ 
Synergy 10 

BU2.6 Factors affecting 
photosynthesis 

Effect of coloured light on rate 
of photosynthesis 

Biology 6/Trilogy 5/ 
Synergy 10 

BU3.2b Solutions Concentration of sucrose 
solution affecting osmosis 

Biology 3/Trilogy 2/ 
Synergy 4 

BU1.5  Plant extracts Plant extracts having antibiotic- 
like properties 

Biology 2 

BU1.6 Human coordination Practice improves human 
coordination 

Biology 7/Trilogy 6/ 
Synergy 8 

BU3.6b  Surface area Effect of surface area on water   
uptake (osmosis) 

Biology 3/Trilogy 2/ 
Synergy 4 

BU2.7 Enzymes Factor affecting an enzyme- 
controlled reaction 

Biology 5/Trilogy 4/ 
Synergy 20 
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Section 2 Question 1:  
Possible questions to use with the method sheets 

 

 

 
 

 
       What was the dependent variable ?   …………………………………………………… 
 
                  One control variable was?  ……………………………………………………………….. 
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BU2.2 Photosynthesis 
Context:  
Investigating factors that affect the rate of photosynthesis. This was covered by two ISAs one 
investigating light intensity and the other how the wavelength of light effects the rate. The method 
below is investigating the effect of light intensity. Students could develop their own hypotheses and 
identify which variables to control and what the dependent variable and independent variables are. 
These ideas could be set in the context of the importance of lighting in an aquarium, or the effect of 
increasing carbon dioxide concentrations on the growth of terrestrial or marine plants 
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Case studies  
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Section 2 questions  
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BU2.6 Factors affecting Photosynthesis  
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Questions for effect of wavelength on rate of photosynthesis  
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BU3.2b Solutions 
Context:  
Investigate a factor that affects osmosis. 
Students could develop their own hypotheses and identify which variables to control and what the 
dependent and independent variables are. 
 

 
 
  
 
 

 
 



 

 

© AQA 2020 16 of 62  

 

Case studies  
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Section 2 questions 
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BU1.5 Plant extracts 
Context:  
Antibiotics are medicines that help to cure bacterial disease. Students have been given the 
hypotheses that extracts from some plants have properties similar to those of medical 
antibiotics. This idea can be set in the context of herbal cures and traditional remedies for 
infections. 
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Case studies  
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Section 2 questions 
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BU1.6 Human coordination 
Context:  
The nervous system enables humans to react to their surroundings and coordinate their behaviour. 
Students are given the hypothesis that human - coordination improves as the amount of practice 
increases. This idea could be set in the context of driving a car and the need to react quickly to 
changing conditions or the need for fast reactions when playing sports.  
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Case studies  
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Section 2 questions 
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BU3.6b Surface area  
Context: 
Many organ systems are specialised for exchanging materials. The effectiveness of an exchange 
system is increased by having a large surface area. In humans the surface area of the lungs in 
increased by alveoli and the surface area of the small intestines is increased by Villi. The surface 
area of the roots is increased by root hairs and the surface area of leave is increased by having a 
flattened shape and internal air spaces.  
The students will investigate the effect of surface area on the uptake of water by plant or animal 
tissue. Suitable context include the consequence of partial intestine removal or gastrectomy on 
absorption of food or the effect of smoking on the lungs surface area available for gas exchange  
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Case studies 
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Section 2 questions 
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BU2.7 Enzymes 
Context:  
Protein molecules are made up of long chains of amino acids. These long chains are folded to 
produce a specific shape that enables other molecules to fit into the protein. Catalysts increase the 
rate of chemical reactions. Biological catalysts are called enzymes. Enzymes are proteins. The 
shape of an enzyme is vital for enzymes function. High temperatures change the shape. Different 
enzymes work best at different pH values. Suitable contexts include the design of low temperature 
washing powders or the need to manipulate the pH of a reaction for industrial uses of enzymes.  
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Case studies  
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Section 2 questions 
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Further ISAs linked to areas of 
subject content 
Context and case studies given 
ISA title Brief summary of experiment 
BU1.1 Choices Effect of light intensity on distribution of 

invertebrates 

BU3.2a  Water loss Factor affecting water loss in plants 

BU2.3  Field work Light intensity affecting growth of plants 

BU3.3a Stomata Factor affecting number of stomata on leaf 
surfaces 

BU1.4  Planting density Growth depends on planting density 

BU2.4 Diffusion Factor affecting rate of diffusion 

BU3.4b Biogas Factor affecting production of biogas 

BU2.5  Fatigue Factor affecting speed of fatigue of muscles 

BU3.5a  Acid rain Effect of acid concentration on germination or 
growth of seedlings 

BU3.5b Lungs Factor affecting volume of air breathed out 

BU3.6a Body temperature Factor affecting body temperature 

 
  



 

 

© AQA 2020 37 of 62  

 

BU1.1 Choices  
Context:  
Organisms, including microorganisms, have features (adaptations) that enable 
them to survive in the conditions in which they normally live. Students investigate the distribution of 
invertebrates in a habitat depends on the light intensity using a Choice chamber with four sectors 
and a transparent lid. 
 
Case studies 
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BU3.2a Water loss 
Context:  
Plants mainly lose water vapour from their leaves Most of the loss of water vapour takes place 
through the stomata. Evaporation is more rapid in hot, dry and windy conditions. Students 
investigate a factor that affects the rate of water loss from a plant or the rate of water uptake by a 
plant. This can be done using a length of capillary tube with rubber tubing at the end to allow 
attachment of leafy plant stem and a hairdryer to act as the wind. (see ISA teachers notes for 
further guidance)  
 
Case studies  
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BU2.3 Field work  
Context:  
Physical factors that may affect organisms are: temperature, availability of nutrients, amount of 
light, availability of water and  availability of oxygen and carbon dioxide. 
Students investigated the effect of a physical factor that may affect the growth of plants in their 
natural environment. The method sheet investigated how light intensity effects  the size of leaves in 
the place where the plant is growing. This was done by measuring the light intensity just above the 
plant then finding the fourth leaf down from the top of the stem and measuring the width of the leaf 
at its widest point and repeating the measurements for plants of the same species, growing in 
different places with different light levels.  

Case studies  
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BU3.3a Stomata 
Context:  
Plants have stomata to obtain carbon dioxide from the atmosphere and to remove oxygen 
produced in photosynthesis. Students investigate a factor that may affect the number of stomata 
on leaf surfaces. Suitable contexts could include why plants normally found in aquatic/marsh 
conditions do not survive in arid conditions or why roses do not grow well in sandy soil.  

The method sheet investigated the hypothesis that the number of stomata per mm2 on the upper 
surface of a leaf is always different from the number of stomata on the lower surface of that leaf. 

 
Case studies  
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BU1.4 Planting density 
Context:  
Plants often compete with each other for light and space, and for water and nutrients from the soil. 
Suitable contexts could include advice to gardeners or commercial growers regarding the spacing 
of seeds when planting or the importance of correct spacing of plants to maximise yield or 
appearance.  The method sheet investigated the hypothesis that the  height of plants depends on 
how densely the seeds are planted. 

Case studies  
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BU2.4 Diffusion 
Context:   
Diffusion is the spreading of the particles of a gas, or of any substance in solution, resulting in a net 
movement from a region where they are of a higher concentration to a region with a lower 
concentration. The greater the difference in concentration, the faster the rate of diffusion.  
Examples of suitable contexts could include the need to ensure efficient exchange across artificial 
membranes in hospitals or the design of artificial membranes for delivering drugs in different parts 
of the body (eg in patches).  
The method sheet investigated the hypothesis that the rate of diffusion depends upon the 
concentration of the substance that is diffusing. This was done by timing how long it took agar 
cubes containing alkali and cresol red indicator to become yellow, when Hydrochloric acid of 
various concentrations was added.  

Case studies: 
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BU3.4b Biogas 
Context:  
Biofuels can be made from natural products by fermentation. Biogas, mainly methane, can be 
produced by anaerobic fermentation of a wide range of plant products or waste material containing 
carbohydrates. Suitable contexts could include the need to produce alternative sources of energy 
or the need to deal with large amounts of waste from human activities. The method sheet 
investigated how the amount of gas produced from yeast and glucose solution depends on the 
temperature of fermentation  
 
Case studies: 
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BU2.5 Fatigue 
Context: During exercise, if insufficient oxygen is reaching the muscles they use anaerobic 
respiration to obtain energy. Anaerobic respiration is the incomplete breakdown of glucose and 
produces lactic acid. If muscles are subjected to long periods of vigorous activity they become 
fatigued, ie they stop contracting efficiently. Suitable contexts could include how athletic training 
can reduce the likelihood of fatigue (eg by increasing oxygen supply or developing tolerance to 
lactic acid). The method sheet investigated the hypothesis that the harder muscles work, the 
sooner the muscles become fatigued. 

Case studies: 

 



 

 

© AQA 2020 52 of 62  

 

 



 

 

© AQA 2020 53 of 62  

 

BU3.5 Acid rain 
Context:  
Waste may pollute air with smoke and gases such as sulfur dioxide, which contributes to acid rain. 
Suitable contexts could include: why some crops in areas affected by fall-out from coal-fired power 
stations grow poorly or the choice of suitable crops in such areas. The method sheet investigated 
the hypothesis that the growth of seeds depends on the concentration of acid in the solution used 
to water the seeds.  
 
Case studies  
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BU3.5b Lungs  
Context:        
Waste products that have to be removed from your body include carbon dioxide produced by 
respiration and removed via the lungs when we breathe out. 
Suitable context could include  the  effect of lung volume of playing a  wind instrument  or  singing  
The method sheet investigated the hypothesis that the maximum volume of air that can be 
breathed out of a person’s lungs in one breath depends on the height of the person. 
 
Case studies  
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BU3.6 Body temperature  
Context:  
Sweating helps to cool the body. Body temperature is monitored and controlled by the 
thermoregulatory centre in the brain. This centre has receptors sensitive to the temperature of the 
blood flowing through the brain. Temperature receptors in the skin send impulses to the 
thermoregulatory. Suitable contexts could include: the effect on body temperature of exercise or of 
chilling; the need to keep cool during hard or prolonged exercise and to prevent excessive heat 
loss once the exercise finishes; why older people need to be kept warm.  

The method sheet investigated the hypothesis that the longer someone exercises for, the higher 
their body temperature becomes. 
Case studies: 
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Notes 
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Contact us 
 
T: 01483 477756 
E: gcsescience@aqa.org.uk 
 
aqa.org.uk 
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