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Introduction 

The examiners were extremely impressed with the excellent standard of many of the scripts 

seen. Most candidates demonstrated an excellent knowledge of the topics covered in the 

assessment and impressive practical and mathematical skills. Both candidates and centres 

should be commended for the excellent preparation that they had clearly undertaken prior 

to this examination series. The level of factual detail presented by most candidates was of an 

excellent standard and it was pleasing to see the confidence with which candidates use key 

scientific vocabulary. Most candidates showed strong analytical skills and tackled the longer 

discussion / evaluation style questions well. Answers to practical questions were generally 

very good and most candidates have a strong understanding of the scientific method and 

understand the need for controlling variables and repeating experiments to ensure validity. A 

few candidates were unclear as to the distinction between practical terms such as accurate, 

precise and reliable – it is good practice to use these terms when undertaking routine 

practical work so that candidates are fully familiar with them. The practical planning, 

CORMS-style question was very well answered, and it was obvious to the examiners that 

centres and candidates worked hard on practical planning skills. Mathematical skills were 

generally very strong with most candidates being able to carry out the required numerical 

methods. 

Similarly, graph plotting was excellent, and most candidates were able to select sensible 

linear scales and produce graphs that were fully labelled and plotted accurately. Where some 

candidates lost marks and found questions challenging, it was typically due to not giving 

sufficient detail, such as not referring to lactose or lactic acid during yoghurt production, 

misinterpreting command words (describe and explain are often confused) and not referring 

to all the patterns shown by data on longer answer questions. When answering longer 

answer, data analysis style questions, candidates should explore all patterns thoroughly, 

suggest explanations and also discuss reasons why the data or conclusions may not be valid 

(this can include aspects of data that do not fit a trend or experimental design). Candidates 

should also try to manipulate the data rather than just quoting data. Candidates should also 

make sure that they are fully familiar with the demands of all the command words and the 

required mathematical skills – these can all be found in the specification. 
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This excellent answer gained three marks. The candidate has clearly 

stated that water enters the cells via osmosis, given a correct definition 

of osmosis and explained the role of the cell wall. 

 

 
If you refer to osmosis, always define it in your answer. 

Question 1 (a)(iii) 

This question required candidates to use their knowledge of the function of cell walls and 

osmosis to explain why bacteria do not burst when placed into water, but red blood cells do. 

Many excellent answers were seen that explained the role of the cell wall and also explained 

that osmosis would occur, causing water to flow into cells from a higher to a lower water 

potential. When referring to the movement of water by osmosis, candidates should refer to 

water potentials or the concentrations of solution, for example, the movement of water from 

a more dilute solution into a more concentrated salt solution. Some candidates found the 

question challenging and incorrectly suggested that cell membranes would prevent cells 

bursting or that the cell wall would prevent water crossing it. 
 

 

 

 

 

 

 

Int GCSE Biology Science Double Award 4SD0 1BR  4 



 

 
 

This answer also gained three marks for correctly referring to cell 

walls, water entry and the movement of water by osmosis. 
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This answer gained one mark for recognising that the cell wall was 

responsible. No further explanation was given. 
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This answer gained one mark for correctly stating that lactic acid is 

produced. The candidate has unfortunately written lactase rather than 

lactose – phonetic spelling is generally accepted unless the word can 

be mistaken for a different term. 

 

 
Be careful with spelling as if the way a word is spelt could make it 

sound like a different term, then the mark will not be given. For 

example lactase is the name of an enzyme, lactose is a sugar. 

Question 1 (b) 

This question asked candidates to describe the role of Lactobacillus in the production of 

yoghurt. Some excellent answers were seen that explained how respiration occurs, 

converting lactose sugar into lactic acid. Some candidates found the question challenging 

and did not refer to lactose sugar or lactic acid, giving vague answers about the role of 

bacteria in causing the yoghurt to thicken. Only the strongest answers referred to the 

coagulation of proteins as pH falls. Some candidates confused increasing acidity with 

increasing pH, suggesting that the milk becomes more alkaline. Some candidates referred to 

how humans commercially produce yoghurt, rather than the role of the bacteria, and 

described the process of sterilisation, addition of the yoghurt and cooling after it had been 

made. 
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This answer gained one mark for the description of lactic acid 

production. No other marks were awarded – there is plenty of detail 

about how to produce yoghurt but it is not relevant to the question. 

 

 
 

This answer gained all three marks for correctly referring to lactic acid, 

respiration and the solidification of the yoghurt. 
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This answer gained two marks for the production of lactic acid and the 

thickening of the yoghurt due to the acidity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 Int GCSE Biology Science Double Award 4SD0 1BR



 

 
 

This excellent answer gained both marks for naming the process of 

peristalsis and describing it as waves of muscular contractions. 

 

 
Always use key terms where appropriate, such as oesophagus and 

peristalsis, in your answers. 

Question 2 (a) 

This question asked for a simple description of how food is moved from the mouth to the 

stomach. Most candidates were able to correctly name the oesophagus, although a few 

candidates confused it with the trachea. Many candidates also correctly referred to 

peristalsis. Fewer candidates described the process of peristalsis as waves of muscular 

contraction. A few candidates gave vague answers that referred to muscles but not 

contraction. 
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This answer gained two marks for naming the oesophagus and the 

process of peristalsis. 
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This excellent answer gained all three marks for naming the 

oesophagus, the process of peristalsis and describing peristalsis 

correctly. 
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This answer gained one mark for giving a different mineral – iron. 

 

 
 

This answer gained no marks as carbohydrates were included in the 

table. 

 

 
 

This answer gained one mark for correctly stating fibre. 

Question 2 (b)(i) 

In this question, candidates had to look at a table of substances found in lentils and identify 

one component of a balanced diet that was not included. The two missing components were 

fibre and water, although alternative vitamins and minerals (calcium and vitamin C were 

given in the table) were also accepted. Many candidates gave a correct substance and gained 

the mark. Some candidates incorrectly referred to a substance in the table or other types of 

carbohydrate or fat. 
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This is a good answer that gained both marks for correctly stating 

scurvy (and the symptoms) and rickets. 

Question 2 (b)(ii) 

This question required candidates to give the long-term effects of a shortage of vitamin C 

and calcium. Many excellent answers were seen that correctly described scurvy (or its 

symptoms) and rickets / brittle bones or other correct skeletal problems. A few candidates 

confused vitamin C with vitamin A and suggested night blindness. 
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This answer gained one mark for a correct function of calcium. The 

candidate has confused the function of vitamin C with the function of 

vitamin D. 

 

 
 

This answer gained two marks for correctly stating that a lack of 

vitamin C leads to rickets and a lack of calcium leads to weaker bones. 
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This answer gained one mark. The calculation is correct but the final 

answer is given to two decimal places rather than two significant 

figures. 

 

 
Be clear what are meant by the terms significant figures and decimal 

places. 

Question 2 (b)(iii) 

This calculation required candidates to use the information in the table, that 50 g of lentils 

provides 22% of the RDA for protein, to calculate the total mass of lentils required. The 

question also asked for the answer to be given to two significant figures. Many candidates 

gained both marks and set out clear, well organised working. Some candidates gained one 

mark as they gave answers to two decimal places rather than two significant figures. 
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This answer gained both marks. The answer is correct and given to two 

significant figures. The working is very clear – an example of good 

practice. 

 

 
Always show your working clearly – it may gain marks even if the final 

answer if incorrect. 
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This answer gained two marks for correct statements about protease 

and the production of amino acids. The candidate has stated that the 

small intestine is the site of absorption (which is correct but not asked 

for in the question) rather that referring to where digestion occurs. 

Question 2 (b)(iv) 

This question asked for a simple description of how proteins are digested in the alimentary 

canal. Many excellent answers were seen that correctly identified the sites of digestion or 

enzyme production, the role of protease and stated that amino acids are the products of the 

digestion. Many answers correctly stated that pepsin is an example of a protease that is 

located in the stomach. Some candidates gave the wrong location for digestion (eg mouth), 

referred to absorption in the small intestine (rather than digestion), and / or named wrong 

enzymes such as amylase. 
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One mark was awarded for the term protease. The candidate has 

referred to pepsin and the small intestine but the context is confused 

and so no credit was awarded for these. 

 

 
 

This answer gained two marks for a correct reference to pepsin in the 

stomach and a reference to the site of digestion as being in the 

stomach. 
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This excellent answer gained three marks for the role of protease, the 

correct location and the products of digestion (amino acids). 
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This excellent answer gained three marks. The candidate explains that 

the fox occupies different trophic levels in the two food chains and 

then goes on to give examples of ways in which the energy is lost. 

Question 3 (a)(iii) 

This question presented candidates with a woodland food web and asked candidates to 

explain why the transfer of energy was different through two different food chains. Many 

candidates gave excellent answers that explained that one food chain had an additional 

trophic level and so would lose more energy, often going on to list the ways in which the 

energy is lost, eg excretion, heat loss and undigested food. Weaker answers tended to give 

generic ways in which energy is lost without linking this to the lengths of the two food chains. 
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This answer gained three marks. The candidate gives two ways in 

which energy is lost and goes on to state that there are more levels in 

one chain than the other. 
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This answer gained one mark for the idea of the two food chains 

having different numbers of trophic levels. No examples of the ways in 

which energy is lost are given. 
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This answer gained three marks for stating that there are more trophic 

levels in one food chain and giving two methods by which energy is 

lost. 
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This answer gained the mark for stating that the results would not be 

biased. 

Question 3 (b)(i) 

This question tested the candidates knowledge of practical work by asking why quadrats are 

placed at random. Most candidates appreciated that this would reduce bias or lead to a more 

valid or fair result. A number of candidates incorrectly suggested that it would improve 

reliability which refers to data being replicated. 
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This answer gained one mark for the idea of bias. No credit was 

awarded for the idea of reliability but credit was not lost for making 

this statement. 
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This answer gained one mark for the idea of repeats. 

 

 
Make sure that you know the differences between the terms reliable, 

accurate, valid and precise. 

Question 3 (b)(ii) 

This question again assessed candidates' practical understanding and asked them to explain 

how they could improve the reliability of the results. Most candidates recognised that the 

quadrat could be placed more times, but only stronger candidates gave more detail such as 

the calculation of a mean, the detection of anomalies, or a method for gridding the area. 
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No marks were awarded for this answer. The answer gives vague 

statements without any explanation of how the reliability could be 

improved. 

 

 
 

This answer gained two marks. The candidate states that the 

experiment will be repeated and goes on to state that means will be 

taken. 
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This correct answer gained three marks. The candidate has shown 

their working clearly and the answer is an example of good practice. 

Question 3 (b)(iii) 

This mathematical question was completed correctly by many candidates. Most candidates 

were able to calculate the area of the rectangle but fewer candidates correctly added the 

area of the triangle. Most candidates were also able to go on to calculate the correct 

percentage. Mathematical skills were very good on most of the questions on this paper. 
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This is another answer that gained all three marks. The working is 

slightly different to the previous answer but nonetheless is correct. 
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This answer gained two marks. The candidate has correctly calculated 

the total area but did not go on to calculate the percentage. 
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This answer gained one mark. The candidate has only calculated the 

area of the rectangle within the shape. 
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This answer gained one mark for correctly stating that the oil prevents 

oxygen entry. 

 

 
 

This answer gained no mark as there is no reference to oxygen or the 

prevention of aerobic respiration. 

Question 4 (b)(i) 

This question tested candidates understanding of how to investigate how temperature 

affects the rate of anaerobic respiration of yeast. In this first part of the question, candidates 

were asked to state the purpose of the oil over the solution. Most recognised that the oil 

would prevent the entry of oxygen and so gained a mark. Some candidates gave a vague 

reference to preventing air getting in – candidates should be clear that it is preventing oxygen 

getting in. 
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This answer gained no marks. The candidate has described how to 

maintain an even temperature rather than to maintain a constant 

temperature. 

 

 
 

This answer gained both marks for correctly stating that a water bath 

and thermometer would be used. 

Question 4 (b)(ii) 

This question was again focused on practical work, asking candidates to describe how they 

could modify the apparatus to maintain the temperature. Many candidates found the 

question challenging and gave vague answers about checking the temperature without 

stating that a water bath could be used and monitored using a thermometer. Candidates 

should be clear to state how they will do things rather than giving vague statements. 
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This answer gained one mark for the use of a water bath but no 

further credit was given. 
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This answer gained one mark. The number of bubbles is calculated 

incorrectly but the candidate has correctly divided by 8 minutes to 

determine the rate. 

 

 
 

This answer gained both marks for determining the number of 

bubbles released and correctly dividing it by the time taken. 

Question 4 (b)(iii) 

This question assessed the candidates ability to read values from a graph and use them to 

calculate a rate. Most candidates were able to correctly read the values and determine that 

32 bubbles had been released. Most candidates were also able to divide the number of 

bubbles by the time taken to calculate the rate. 
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This answer was awarded two marks for the correct description of the 

increase until 16 minutes when it began to level off and the idea that 

the glucose has eventually been used up. 

Question 4 (b)(iv) 

This question asked candidates to explain the reasons for the change in bubble production 

over time as the yeast respired anaerobically. Many candidates found this question 

challenging and a significant number gave descriptions of the graph rather than 

explanations. Strong answers described the steady increase in number of bubbles until 

around 18 minutes when no more bubbles were produced and then explained the increase 

and level off in terms of there being enough glucose present for respiration until it ran out. 

Some candidates mistook the label on the y axis for rate and suggested that the rate levelled 

off rather than the fact that no more bubbles were produced. 
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This answer gained one mark for the description of the increase and 

level off but no explanation is given. 

 

 
 

This answer gained two marks for correctly describing the increase and 

level off and explaining that the graph levels off as glucose has run out. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Int GCSE Biology Science Double Award 4SD0 1BR 38 



 

 
 

This answer gained two marks. The candidate states that there is more 

kinetic energy and then explains that this causes the rate of respiration 

to increase. 

Question 4 (b)(v) 

There were many excellent answers to this question about the effects of increasing 

temperature on the rate of bubble production, but there were also a number of candidates 

who did not interpret the data correctly. Strong answers explained that increasing the 

temperature increased the rate of respiration as particles would have more kinetic energy 

and so there would be more enzyme-substrate collisions. Only a minority of candidates 

recognised that at 37 °C, the rate was faster and also levelled off more quickly as the glucose 

ran out. 
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This answer gained no credit. The candidate has not given any 

explanation for the change in rate of reaction and has only given a 

description of the data. 

 

 
 

This answer gained two marks for explaining that there is more kinetic 

energy so that there are more chances of collision between enzymes 

and substrates. 
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This excellent answer gained all three marks. The candidate has stated 

that the temperature is closer to the optimum for enzymes, there are 

more collision and that the glucose runs out faster when at 37 °C. 

 

 
 

This answer gained two marks for the increase in kinetic energy and 

the increase in rate of respiration. 
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This excellent answer gained three marks for the increase in kinetic 

energy, the increase in number of collisions and the increase in 

respiration. 
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This answer gained one mark for the idea of using a syringe. No 

reference is given to the collection of a volume of gas. 

 

 
 

This answer gained no marks and is a typically incorrect response 

where the candidate has suggested that carrying out more replicates 

would improve accuracy. 

Question 4 (b)(vi) 

This question assessed the candidates knowledge of practical methods and how the accuracy 

of the experiment could be improved. Strong candidates recognised that counting bubbles is 

inaccurate and that a better method would be to collect a volume of gas in a syringe or 

measuring cylinder. A significant number of candidates confused the term accurate with 

reliable and incorrectly suggested increasing the number of replicates. 
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This very good answer gained both marks for collecting a volume of 

gas in a syringe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Int GCSE Biology Science Double Award 4SD0 1BR 44 



 

 
 

This answer gained one mark for correctly stating that the blood in X is 

deoxygenated. No marks were awarded for the references to pressure. 

 

 
 

This answer gained one mark for the correct reference to oxygen levels 

of the blood in the two vessels. 

Question 5 (a)(ii) 

Many candidates were able to gain at least one mark but fewer went on to gain both marks. 

Most candidates recognised that the blood vessel labelled X would contain blood with less 

oxygen, although a few incorrectly stated that it would contain blood with more oxygen. 

Fewer candidates went on to mention carbon dioxide levels in the blood vessels although a 

significant number incorrectly referred to blood pressures – the question asked about 

composition of the blood rather than pressure. 
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This strong answer gained two marks for stating the correct 

concentrations of oxygen and carbon dioxide in the two blood vessels. 
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Question 5 (b)(i) 

This calculation required candidates to extract the correct information from the table, 

rearrange the formula for cardiac output, and substitute in the values. Most candidates were 

able to complete this calculation correctly to gain both marks. A minority of candidates 

selected the wrong information from the table and used data from the untrained volunteer. 
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This correct answer gained two marks. The working is shown very 

clearly – an example of good practice. 



 

 
 

This answer gained one mark. The working is correct but the candidate 

has selected the wrong data from the table. 
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This answer gained one mark as the candidate has selected the correct 

data from the table. 
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Question 5 (b)(ii) 

Graph plotting was generally excellent, and most candidates are able to gain at least three 

marks. The graph required linear horizontal and vertical axes – some candidates did not use 

a linear horizontal axis (the data for time went up in uneven increments). Most candidates 

were able to label the axes correctly and labelled the lines. Most candidates were also able to 

join points with straight lines. A small number drew bar charts – candidates should be careful 

to read questions thoroughly as this question asked for a line graph. 
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This excellent graph gained all five marks. The scales used are all linear 

and the axes are labelled. Points are plotted correctly and joined with 

straight lines which are not extrapolated. Both lines are also clearly 

labelled. 



 

 
 

This graph gained four marks. The axes are labelled, points are plotted 

correctly and joined with ruled, straight lines and the lines are labelled. 

The horizontal scale is not linear so only four marks are awarded in 

total. 
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This graph gained three marks for the linear axes, labels and key. The 

plots are not correct and the plots are not joined correctly. 
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This graph was awarded four marks. One of the plots is incorrect so 

the plotting mark was not given. 
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This answer gained one mark. The candidate correctly states that the 

heart rate of the trained athlete recovers faster. No explanations are 

given so no more credit is awarded. 

Question 5 (b)(iii) 

This longer question required candidates to analyse the information in the table and their 

graph to explain why the trained athlete can run faster than the untrained athlete. Many 

candidates found the question challenging but there were also many excellent, detailed, and 

accurate answers seen. Strong answers explained that the pulse rate of the trained athlete 

was lower so the heart must pump more blood each beat. These stronger answers then went 

on to explain that the trained athlete would be able to transfer more oxygen to muscles for 

respiration and muscle contraction. Weaker answers tended to be confused, often 

suggesting that the trained athlete did not need as much oxygen, had lower respiration rates, 

or could control their heart rate. Some answers showed confusion about the differences 

between aerobic and anaerobic respiration. 
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This answer gained four marks. The candidate states that the trained 

athlete was able to pump more blood each beat, can transfer more 

oxygen, recovers faster and can contract muscles more. Note that 

mention of muscles is not enough for the mark – they need to be 

contracting. 
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This answer gained two marks for the lower heart rate in the trained 

athlete and the idea of reduced oxygen debt. 
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This answer gained four marks. The candidate has correctly stated that 

the trained athlete can pump a higher blood volume, can deliver more 

oxygen, can respire more and so can contract muscles more. They 

have also stated that there will be less lactic production. 
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This answer gained four marks for correctly stating that the heart of 

the trained athlete has a bigger stroke volume, pumps at a slower 

speed and can pump more oxygen to muscles, which can respire faster 

and then contract more. 
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This answer gained two marks for giving the correct formula. 

Question 6 (a) 

This question asked candidates to give the balanced chemical equation for photosynthesis. 

Most candidates gained two marks for giving the correct equation. A small number gave 

incorrect formulae for glucose and others did not balance the equation. 
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This answer gained two marks for giving the correct equation. 
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This answer gained no marks as the formula for glucose is incorrect. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

63 Int GCSE Biology Science Double Award 4SD0 1BR



 

 
 

This answer did not gain the mark as, although the candidate 

recognises that the plant would not be able to photosynthesis, there is 

not mention of starch removal. 

 

 
 

This answer gained one mark for the idea of destarching the plant. 

Question 6 (b)(i) 

This question tested the candidates understanding of the need to destarch plants before 

testing the effects of light and chlorophyll on starch production. Around half of the 

candidates correctly referred to the removal of starch or destarching the plant. Some 

candidates simply stated that by placing the plant in the dark, it would not be able to 

photosynthesise – this was not quite enough to gain the mark as the idea of starch removal 

was needed. 
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This answer gained one mark for correctly stating that the starch 

would be removed. 
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This answer gained one mark for not shading the area under the card. 

Question 6 (b)(ii) 

In this question, candidates had to shade in or label areas of the leaf that would contain 

starch. Most were able to recognise that the areas with chlorophyll that were exposed to light 

would contain starch. Some candidates did not appreciate that both chlorophyll and light 

were required and so shaded areas with chlorophyll that were under the card. 
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This answer gained one mark for not shading the area under the card. 
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This answer gained two marks for correctly shading areas with 

chlorophyll that were in the light. 
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Question 6 (c) 

This question tested candidates experimental planning by asking them to plan an experiment 

to test the effect of light intensity on the leaves of ivy plants. The mark scheme required 

candidates to change the light intensity (C), control a characteristic of the ivy such as age (O), 

carry out repeats (R), measure a feature of the leaves after a stated time (M1, M2) and control 

abiotic variables that would affect the plant growth (S1, S2). Many candidates produced 

excellent plans and gained at least four marks with many going on to gain all six. Key points 

that candidates should remember for future series are: 

give specific features of the organism that are controlled such as species, age, mass. 

do not suggest repeats at more values of the independent variable, the idea of the repeats 

is for increasing reliability by repeating at the same values. 

when suggesting ways of measuring the dependent variable, give measurable features eg 

length, volume, mass rather than amount and give a stated time. 

make sure that other control variables are relevant to the experiment. 
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This answer gained all six marks. The candidate clearly states that the 

light intensity will be varied (and gives a method), the way that the 

leaves will be measured is given (length), the ivy is controlled (same 

starting size of leaves), two relevant abiotic controls and repeats 

(C, O, R, M1, S1, S2). 
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Plan these style of questions using C, O, R, M, S but give your answer in 

the context of a whole experiment with full detail. 

 

 
 

This answer gained six marks. The candidate has also planned their 

answer at the bottom of the page using C, O, R, M, S – this is good 

practice and should be encouraged. 

The marks are: 

C – same light intensity. 

O – same species of plant. 

R – repeats. 

M1 – measure using a ruler (measure size alone would not gain the 

mark). 

M2 – left for one week. 

S1 & S2 – control temperature and pH. 



 

 
 

This answer gained five marks for: 

C: changing the light intensity. 

O: plants both left in dark for 24hr. 

S1 and S2: same temperature and water. 

M2: left for one week. 

M1 is not given as not a length or mass etc. 
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This answer gained four marks for: 

C: changing the light intensity. 

S1: controlling the carbon dioxide. 

O: controlling the species of plant. 

R: repeats. 
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This answer gained one mark for the correct function of oestrogen. 

The answer given for the role of progesterone is incorrect. 

Question 7 (a)(ii) 

This question tested the candidates factual knowledge of the role of hormones in the 

menstrual cycle. Most candidates were able to state that oestrogen repairs the uterus lining 

and most went on to state that progesterone maintains the lining. Some candidates referred 

to FSH and LH and egg maturation. FSH and LH are emboldened topics in the specification so 

cannot be tested on Paper 1. The question also asked about how oestrogen and 

progesterone affect the uterus so other effects of the hormones were not relevant. 
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This answer gained two marks as the candidate has correctly given the 

role of oestrogen in repairing the uterus lining and the role of 

progesterone in maintaining the lining. 
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This answer gained two marks for correctly stating that a zygote will 

undergo mitosis to produce an embryo. 

Question 7 (b)(i) 

This question asked candidates to explain how an embryo is formed after sperm and egg 

meet. Many candidates correctly stated that the gametes fuse and produce a zygote. A 

significant number also went on to state that the zygote then undergoes mitosis. Some 

candidates incorrectly suggested that meiosis occurs to produce other cells. 
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This answer gained one mark for correctly stating that the sperm and 

egg fuse together. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Int GCSE Biology Science Double Award 4SD0 1BR 78 



 

 
 

This excellent answer gained two marks for correctly stating that the 

egg and sperm fuse to form a zygote which divides by mitosis. 

 

 
Do not confuse mitosis and meiosis and make sure that the spelling of 

them is correct. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

79 Int GCSE Biology Science Double Award 4SD0 1BR



Question 7 (b)(ii) 

This question was a challenging question that required candidates to look at two sets of data 

about IVF. One graph showed the effect of limiting the number of embryos that can be 

transferred on the number of multiple births, and the table demonstrated the effect of age 

on the success of IVF. Candidates were asked to discuss the effects of limiting the number of 

embryos transferred. Many candidates gained at least three marks but only the strongest 

answers gained all five. Many candidates recognised that the number of multiple births had 

declined over time and strong answers went on to state that there had been a sharp 

decrease after the restrictions had been brought in. Only a few candidates pointed out the 

numbers of multiple births before the restrictions were fairly stable. Candidates should 

always try to give as much detail as possible when describing trends and patterns in data. 

Most candidates were able to describe the decrease in success of IVF but only a minority 

went on to explain that this is why older women are allowed to have more than one embryo 

transferred. Candidates should always consider the quality of the experimental design. In 

this question, many did comment on the design, pointing out that there was no information 

on sample sizes, other health factors of the mothers or sperm quality. Weaker answers 

tended to gain up to two marks, often for describing basic patterns in the number of multiple 

births and the effect of age on success. 
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When answering discussion questions, always describe detailed 

patterns in data, suggest explanations and comment on the 

experimental design. 

 

 
 

This excellent answer gained five marks. The candidate has explained 

that the number of multiple births decreases and decreases more 

sharply after 2007. They have correctly described the effect of age on 

success rates and linked it to the need for transferring more embryos 

in older women. In the second paragraph, the candidate clearly 

explains that there may be other health factors and that the sample 

size is unknown. 
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This is another example of an answer that gained five marks. The 

candidate states that the number of multiple births decreases over 

time and that as age increases, success decreases. Later in the answer, 

the candidate correctly refers to the steady decrease until 2007, 

followed by a sharp decrease. A mark is also given for the converse 

idea of two embryos are transferred in older women linked to success 

rate. 



 

 
 

This answer gained three marks. The candidate states that the number 

of multiple births decreases, that success decreases with increasing 

age and that there may be other factors affecting the results. 
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This answer gained five marks. The candidate clearly describes the 

decrease in number of multiple births and goes on to decrease the 

steeper decrease after 2007. The candidate also explains that 

increasing age decreases the success of IVF and that other factors may 

affect the data and that reliability is lacking as there are no repeats. 
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This answer gained two marks for correctly stating that IVF success 

decreases with age and that this is compensated for by allowing more 

than one embryo to be transferred. 
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This answer is an example of an incorrect response that did not gain 

the mark. 

 

 
 

This answer gained one mark for correctly stating that the process is 

photosynthesis. 

Question 8 (a)(ii) 

Most candidates were able to correctly state that process W in the carbon cycle is 

photosynthesis. A few candidates suggested that the process was respiration or combustion. 
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This answer gained one mark for correctly stating CFCs. 

Question 8 (b)(i) 

This question asked candidates to name a greenhouse gas, other than carbon dioxide, 

methane, or nitrous oxide. Many candidates found this question challenging, stating carbon 

monoxide or sulfur dioxide. The most common correct answer was CFCs. 
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This is another example of a correct answer, water vapour, that gained 

one mark. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Int GCSE Biology Science Double Award 4SD0 1BR 90 



Question 8 (b)(ii) 

This question presented candidates with data on three greenhouses gases and asked for 

them to evaluate it to identify which of the gases would give the biggest contribution to 

global warming. Many excellent answers were seen that identified carbon dioxide as the 

most likely gas and supported this with evidence such as the length of time it persists and 

the amount released. The strongest answers fully evaluated the data, stating that carbon 

dioxide had the lowest global warming potential and went on to evaluate the contributions of 

nitrous oxide and methane. Candidates should be careful when writing their answers to not 

simply quote data but use it. For example, it was not enough to state that 'carbon dioxide is 

77% of all greenhouse gas emissions' but a mark would be gained for pointing out that 

carbon dioxide is the highest of all greenhouse gas emissions. When evaluating data, 

candidates should also explore both sides of an argument or give data to support and to 

counter a conclusion. Weaker answers tended to gain up to two marks and often only 

explored one or two aspects of the data. 
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This answer gained four marks. The candidate states that carbon 

dioxide is the biggest contributor and goes on to explain why in terms 

of being longer lasting and released in the highest amounts, even 

though it has a low GWP. 
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This answer gained just one mark. Unfortunately, the candidate states 

that carbon dioxide is one of the main contributors rather than the 

contributor. One mark is given for the idea that it lasts longest. The 

comment about the 77% of all greenhouse emission is simply quoting 

data and not giving a context. Nitrous oxide is listed as having the 

highest GWP but no further information is given. 
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This answer gained five marks for: 

correctly identifying carbon dioxide. 

stating that carbon dioxide last the longest. 

stating that carbon dioxide is the highest emission. 

stating that nitrous oxide has high GWP but low emission. 

stating that methane has lower GWP and more release than nitrous 

oxide. 
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This answer gained five marks for: 

identifying carbon dioxide as being highest emission. 

identifying carbon dioxide as having lower GWP (less potent). 

identifying carbon dioxide as lasting longest. 

stating that methane has higher GWP but lasts less time. 

stating that nitrous oxide has higher GWP (less potent) but only a 

little is released. 



 

 
 

This answer gained one mark for correctly stating that transgenic 

refers to organisms with genes from different species. 

 

 
 

This answer did not gain any credit. Despite referring to genes, there is 

no mention of the movement of them between species. 

Question 9 (a)(i) 

This question tested the candidates direct recall of the definition of the term transgenic. The 

definition for this term is given in the specification as: 'transgenic means the transfer of 

genetic material from one species to a different species'. Many candidates had clearly learnt 

the definition well and scored the mark. A significant number, however, referred to the 

movement of DNA from one organism to another rather than from different species. When 

giving definitions that are listed in the specification candidates should ensure that they are 

accurate. 
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This answer gained no mark as although there is mention of genes 

moving between organisms, the answer needs to state the genes move 

between different species. 
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This good answer gained two marks. The candidate has stated that the 

weeds will be killed but crops are unharmed and gone on to say that 

the yield of crop will increase. 

Question 9 (a)(ii) 

Many candidates gained at least one mark for this question about the benefits of growing 

herbicide resistant crops. Strong answers stated that the herbicides would kill weeds but not 

the crops and this would reduce competition and increase the yield. Weaker answers tended 

to confuse the term herbicide with pesticide and suggested that the crops would kill pests. 

Only a few candidates suggested factors that the plants would be competing for with the 

weeds – it is good practice when discussing competition to name factors that are being 

competed for. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

99 Int GCSE Biology Science Double Award 4SD0 1BR



 

 
 

This answer gained two marks for correctly stating that the crops 

would survive but the weeds would die and then explaining that this 

would increase the crop yield. 

 

 
 

This answer gained no marks and is a typical example of where a 

candidate has confused pest resistant crops with herbicide resistant 

crops. 
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This answer gained one mark for giving the correct possible genotypes. 

 

 
 

This answer gained no marks as only one genotype is given. 

Question 9 (b)(i) 

Most candidates were able to identify non-resistant crops as having genotypes of RR or Rr. A 

few candidates misread the information in the question and gave the genotype as rr. 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
101 Int GCSE Biology Science Double Award 4SD0 1BR



Question 9 (b)(ii)-(iii) 

For these two questions, candidates had to construct a genetic diagram, clearly labelling the 

phenotypes of the offspring and then determine the correct probability of producing 

resistant plants. Many excellent answers were seen that gained full marks for both questions 

and it is clear that centres are preparing candidates well for questions with genetic crosses. 

Common errors that candidates made included: 

not labelling the phenotypes of the offspring. 

selecting two heterozygous parents. 

placing two alleles in each gamete. 

The letters that candidates were asked to use were R and r. Although candidates were not 

penalised for using different letters, it is important to use upper and lower case letters 

(eg A and a) rather than different letters (eg A and B). It is also good practice to use letters 

where the upper and lower case cannot be easily confused, for example H and h, rather than 

C and c. 
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This answer gained full marks for both questions. The cross is set out 

well and the phenotypes described under the cross. 

 

 
Don't forget to give phenotypes of the offspring and set out crosses 

neatly. 
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This answer gained two marks for the cross and one mark for the 

correct probability. 

The cross is correct but the candidate has not given the phenotypes of 

the offspring. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Int GCSE Biology Science Double Award 4SD0 1BR 104 



 

 
 

This answer gained full marks. The cross is set out correctly and the 

phenotypes of the offspring given. 

 

 
If you need to select letters for alleles, select ones that have clearly 

distinct upper and lower cases, eg Q and q NOT C and c. 
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This answer gained three marks for correctly stating that mutations 

occurred and that the allele was passed on during reproduction. 

Question 9 (b)(iv) 

This question asked candidates to explain the process by which weeds can evolve resistance 

over time by natural selection. Many excellent answers were seen that gained full marks and 

it is clear that candidates and centres prepare carefully for questions about natural selection. 

Many candidates correctly stated that mutation would occur and that this would enable 

better survival, reproduction, and so pass on the alleles to the next generation. Candidates 

should be clear that it is the allele that is passed on rather than the characteristic or the trait. 

Candidates should also be clear about the increased reproduction of the organisms rather 

than simply saying that numbers increase. 
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This answer gained all four marks for stating that the plants mutated, 

survived better, reproduced and then passed on the allele to the next 

generation. 

 

 
 

This excellent answer gained all four marks for describing the 

reproduction, survival, passing on of genes and reproduction of the 

plants. 
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This answer gained two marks for stating that the heterozygotes will 

carry the recessive allele and if two breed, some of the offspring will 

receive two recessive alleles. 

Question 9 (b)(v) 

This very challenging question generated a wide range of answers. Candidates were asked to 

explain why if resistance is due to a recessive allele, no non-resistant weeds exist after a few 

generations but if resistance is dominant, some non-resistant genes do occur. Despite many 

candidates finding the question challenging, there were many outstanding answers. The 

stronger answers explained that if resistance is due to a dominant allele, non-resistant 

recessive alleles could be carried, and when two heterozygotes reproduce, some of the 

offspring would not be resistant. 
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This answer gained two marks for stating that if recessive, only rr 

plants will survive and that if dominant, some heterozygous plants will 

survive that can pass on the recessive (non-resistant) allele. 
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This excellent answer gained both marks for explaining that the plants 

may carry a recessive allele if resistance is dominant and then goes on 

to show a cross to illustrate how offspring could gain two recessive 

alleles. 
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This is a correct answer that gained the mark. 

Question 10 (a)(i) 

This question required candidates to identify and name the iris on a diagram of the eye. Most 

candidates gained the mark, although a few labelled the iris as the pupil or the lens. 
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This is an example of an incorrect answer where the candidate has 

confused the iris with the suspensory ligaments. 
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This excellent answer gained three marks and actually has all four 

mark points. The candidates clearly states that the ciliary muscles 

contract, the suspensory ligaments slacken, the lens thickens and the 

lens refracts the light more. 

 

 
When referring to suspensory ligaments, state that they slacken rather 

than relax. When referring to the lens, don't say it gets bigger, say that 

it gets thicker or more convex. 

Question 10 (a)(ii) 

In this question, candidates were asked to explain how two labelled structures (X and Y) are 

able to alter the shape of the lens when focusing on a nearby object. Many strong answers 

were seen that gained all three marks for explaining how the ciliary muscles contract, the 

suspensory ligaments go slack, and the lens thickens. A few candidates incorrectly stated that 

the muscles relax, and others referred to the contraction of the suspensory ligaments. 
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This answer gained all three marks for stating that the muscles 

contract, the ligaments loosen and the lens becomes more convex. 

 

 
 

This answer gained two marks for the muscles contracting and the lens 

getting thicker. The ligaments relaxing was not given a mark as relaxing 

implies that they are muscular tissues. 
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This answer gained both marks for correctly stating that less light 

passes through the lens onto the retina. 

Question 10 (b)(i) 

This question presented candidates with information about cataracts in the lens. This first 

part of the question asked the candidates to suggest why cataracts would affect vision. 

Although cataracts are not listed in the specification, information about them was given in 

the question and the question was testing candidates' understanding of how the eye 

functions. Many candidates gave excellent answers that gained both marks. Strong answers 

stated that less light would pass through the lens (or that refraction was affected) to the 

retina. Only a few candidates referred to impulses passing along the optic nerve – signals was 

not accepted as an alternative to impulses. 
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This answer gained two marks for stating that refraction is affected as 

light passes through the lens onto the retina. The candidate would not 

have gained a mark for 'signals to the brain' although they have 

already gained two marks. 

 

 
 

This excellent answer has all three mark points present. The candidate 

refers to altered refraction onto the retina and explains that rod and 

cone cells are less able to send impulses to the brain. 
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Question 10 (b)(ii) 

This final question of the paper presented candidates with data showing the effect of 

increased exposure to sunlight on the risk of developing cataracts. The examiners were 

impressed with the quality of answers seen, with most candidates gaining at least one mark 

and many gaining all four. Many candidates recognised that there was a simple trend 

showing that increased exposure led to increased numbers of cataracts. Many candidates 

also recognised that the group sizes were different, so validity was an issue. Commendably, a 

significant number of candidates determined the percentage of people with cataracts at each 

exposure time and recognised that there was only a real increase after 11 hours. The 

examiners were impressed with how many candidates used their calculated percentages to 

support their answers. Strong answers also referred to other factors that were not accounted 

for, such as clothing, diet and genetics and the fact that the data was from only one country. 

The quality of answers seen shows that candidates and centres are preparing very well for 

these longer, data analysis questions and they should be commended for their hard work. 
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This excellent answer gained all four marks. The candidate clearly 

states that cataract numbers increase and has used calculated 

percentages in their answer. They also discuss the reliability of the 

investigation and other factors that may influence the development of 

cataracts. 
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This good answer gained three marks for identifying the increase, 

using a percentage calculation and discussing the reliability of the data. 
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This answer gained two marks for recognising the increase and using 

calculated percentages in their answer. 
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This answer gained three marks for recognising the increase, noting 

that group sizes were different and suggesting other factors that would 

affect the data. 
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This answer gained four marks for recognising the increase, stating 

that group sizes vary, discussing reliability and noting that other 

factors, such as age and genetics, would influence the results. 
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This excellent answer gained all four marks. The candidate clearly 

states that there is little increase up to 11 hours, calculates and uses 

percentages, notes the increase at 11 hours and discusses both 

reliability and other factors that affect the cataract development. 
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Paper Summary 

Based on their performance on this paper, candidates should: 

Be fully familiar with all the different command words. 

Be familiar with all the mathematical skills listed in the specification. 

Explore all the data thoroughly in the longer, data analysis questions. 

Use full, detailed scientific terminology. 

Be familiar and confident with practical terminology such as reliability, accuracy and 

precision. 
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Grade boundaries 

Grade boundaries for this, and all other papers, can be found on the website on this link: 

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade- 

boundaries.html 
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