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Introduction

This was the third time that candidates had an opportunity to sit a full summer series
examination since 2019. The examiners were pleased that that almost all candidates
attempted to answer all questions and there was little evidence of candidates running out of
time on this paper. Candidates and centres are working hard to prepare for this examination,
and most are able to access all question types. Many candidates were able to demonstrate
their knowledge and understanding of the specification content and to apply this in familiar
and novel contexts. Examiners were also pleased to note that most candidates were able to
produce good answers to the more challenging evaluative and experimental design items.
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Question 1 (b)(i)

In Q01bi candidates were given a diagram showing healthy lungs and a pneumothorax, a
lung condition that can develop if the chest wall is punctured. Amost all candidates could give
one difference between the healthy lung and the lung in pneumothorax. Suitable answers
included that in pneumothorax the lung is smaller, is collapsed or has air in thorax.

This response gains the mark for noting that in pneumothorax the lung
is collapsed.
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In difference responses always make clear which you are writing
about. This candidate clearly states that the collapsed lung is in the
pneumothorax.

In this response one mark is also gained for noting the hole in the
chest wall in pneumothorax.
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Question 1 (b)(ii)

In Q01bii candidates were asked to comment on the effects of pneumothorax on the
processes of breathing and gas exchange. They were told to use information from the
diagram and their own knowledge. This evaluative item was more challenging for candidates,
whilst most responses gained credit, only the best responses gained full marks. The best
responses noted that in pneumothorax the thorax is not sealed so as the volume increases
the pressure will not change. This means that the lung cannot inflate so breathing is laboured
and therefore gas exchange is poor with less oxygen diffusing into the blood.

This response gains full marks. It states that only one lung is working
(marking point 5). It gains marking point 1 for stating that there is air in
the thorax. It notes that the lung cannot expand (marking point 4) and
states that gas exchange is difficult. (marking point 6)
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This response also scores four marks. In the second paragraph it gains
the following marking points: air enters through thorax (1) , cannot
breathe normally (5) lung cannot expand(4), and less gas exchange (6).
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This gains three marks for mp 5, mp 6 and mp 1.
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Question 2 (b)(i)

In question 2 candidates were given a diagram showing part of a food web from a desert. In
Q02bii they were told that a disease develops in the rabbit population which results in a
decrease in the number of rabbits. The candidates were asked to explain what effect this
decrease in the number of rabbits would have on the population of hawks. Most candidates
were able to gain both marks for explaining that the hawk population would fall as there
would be less food available. Some responses also got credit for explaining that the hawk
numbers may not fall much as they could feed on the lizards or kangaroo rats.

This response scores both marks.
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This response also scores both marks.

This response also gains two marks.
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Question 2 (b)(ii)

In Q02bii candidates were told that the rabbit immune system responds to infection in a
similar way to the human immune system. They were then asked to describe the response of
the immune system of the rabbit to a bacterial infection. This item discriminated well
between candidates, almost all responses gained some credit with the best gaining all four
marks. The best responses described how two different type of white blood cells would
respond to the infection. Lymphocytes secreting antibodies and phagocytes engulfing the
bacteria.

This response gains all four marks for correct description of white
blood cells, phagocytes engulfing and lymphocytes secreting
antibodies.
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This response also gains full marks.
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This response gains three marks. It mentions white blood cells and
describes antibody production and engulfing pathogens.
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Question 3 (a)(i)

Question 3 described how a teacher uses an experiment to show that carbon dioxide is
required for photosynthesis. In Q03ai candidates were asked to state the function of the
potassium hydroxide solution.

This response gains the mark.
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This response also gains the mark as the potassium hydroxide
removes the carbon dioxide by reacting with it.
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Question 3 (a)(ii)

In Q03aii candidates were asked to explain the reason for covering the soil of the potted
plant in step 2. Only the very best candidates gained both marks for explaining that this
prevents the release of carbon dioxide from respiration by microrganisms in the soil.

This response gains both marks.

This scores one mark for reference to prevent release of carbon
dioxide from the soil.

To gain the second mark the response needed to state that it is soil
organisms that are releasing the carbon dioxide.
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Question 3 (b)

In Q03b candidates were asked to give the reason for step 6 in the teacher’s method. Many
candidates were able to state that the sealed jar prevents carbon dioxide from entering the
bell jar. Some candidates did not gain the marks as they wrote about gases or air entering
but did not specify carbon dioxide.

This scores the mark.

This scores the mark.
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This also scores the mark.
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Question 3 (c)

In Q03c candidates were asked to describe how the teacher could safely test the leaf for
starch in step 9. This is a required practical detailed in section 2.23 of the specification and
whilst most candidates gained some credit only best responses gained full marks. These
responses described how the leaf would be placed in boiling water, then boiled in ethanol
using a water bath, as ethanol is flammable. This removes the chlorophyl from the leaf. Then
iodine solution is dropped onto the leaf and a blue/black colour indicates that starch is
present.

This response scores full marks. It mentions boiling the leaf in a water
bath then using the water bath to boil in ethanol. The green colour
being removed. Then testing the leaf with iodine.
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This also gains full marks for describing boiling in ethanol, using water,
how the leaf goes colourless and adding iodine to the leaf.
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This response also gains full marks. Boiling the leaf in water, removing
green colour, adding iodine which will turn blue black in starch. It also
refers to turning off Bunsen flame when boiling ethanol.

21 Int GCSE Single Science 4SS0 1B



Question 3 (d)

In Q03d candidates were asked to describe a suitable control for this experiment. Some
responses gained one mark but only the best could gain both marks for describing how a
plant of the same species would be set up in the same light but with no potassium hydroxide
or not in a bell jar so that it can have access to carbon dioxide.

This response scores two marks for using a plant of the same kind
without a bell jar.

22Int GCSE Single Science 4SS0 1B



This also scores two marks for using a similar plant but without
potassium hydroxide.

This also scores two marks for using the same type of plant and the
same temperature.
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Question 4 (a)

In Q04a candidates were given a diagram shows the human heart with some blood vessels.
They had to name the four labelled blood vessels. Some candidates were unable to label the
vessels whilst others had clearly learned this part of the specification. The specification
states: understand the general structure of the circulation system, including the blood
vessels to and from the heart and the lungs.

This response correctly names all four blood vessels.
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This response correctly names three blood vessels.
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This response correctly names three blood vessels.
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Question 4 (b)

In Q04b candidates were asked to give the function of the septum. Some responses gave the
function as separating the left and right ventricles but examiners wanted reference to
preventing mixing of oxygenated and deoxygenated blood.

This response gains the mark.

No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.

No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.
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No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.
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Question 4 (c)(i)

In Q04c candidates were given data from 140 different studies looking at the relationship
between smoking and heart disease and stokes.

The data showed the risk factor for developing heart disease and the risk factor for having
strokes in men and women. The data was from men and women who smoked one cigarette a
day and for men and women who smoked 20 cigarettes a day.

In Q04ci the candidates had to calculate the percentage increase in the risk factor for
developing heart disease in men who smoke 20 cigarettes per day compared with men who
smoke one cigarette per day. The best responses calculated the percentage correctly. Some
candidates used the wrong divisor dividing by the 20 cigarette risk rather than the one
cigarette risk. These responses may pick up one mark if they had subtracted the risks
correctly.
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This response gains full marks for the correct answer.
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This response gains one mark for correct subtraction of risks.

By showing working this response gains one mark even though the
final answer is incorrect.
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This response gains no credit.
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Question 4 (c)(ii)

In Q04cii candidates were told that a newspaper article claimed ‘The scientists’ report proves
that it is better to quit smoking entirely rather than cutting down in order to reduce the risk
of these two diseases.’ Candidates were asked to discuss the newspaper’s claim. Most
candidates were able to score some marks but only the best responses gained four or more
marks.
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This response scores full marks for the following marking points: Mp 2
large reliable study, mp 3 no information on age/ fitness, mp 1 better
to quit than cut down agreed, mp 5 increased risk lower in men than
women, mp 10 better to cut down than do nothing.
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This response gains four marks: Mp 5 greater risk in women, mp 8
greater risk of heart disease than strokes, mp 3 risk may depend upon
diet and exercise, and mp 1 stopping smoking entirely will reduce risks.
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This response also scores four marks: Mp 1 article is correct, mp 6 still
a high risk smoking one per day, mp 5 risk higher for women than
men, mp8 risk of heart disease higher than strokes.
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Question 5 (a)

Q05 gave candidates details of a genetic cross in corn. In Q05a candidates were asked to use
a genetic diagram to show a second (F1) cross including the phenotypes and genotypes of
the parents, the gametes and the genotypes and phenotypes of the offspring. Most
responses gained some credit with the best clearly showing the purple parents, Pp x Pp,
producing gametes P or p, and offspring genotypes PP, Pp, Pp, and pp with a ratio of 3 purple
to 1 yellow. Some responses used a labelled Punnett square to gain full marks.
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This response gains full marks.
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This response also gains full marks.
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This response gains 3 marks. It doesn't show the phenotypes of the
offspring.
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Question 5 (b)

In Q05b candidates were told that the second cross was repeated several times. The
offspring had cobs with a total of 1915 kernels and the cobs had 1453 purple kernels.
Candidates were asked to calculate the ratio of purple to yellow kernels and to express their
answer as N : 1. Most responses gained some credit with the best gaining both marks.

This answer gains full marks.
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This answer also gains full marks.
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This response gains one mark for its working. Showing 1453 purple
and 462 yellow.
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Question 5 (c)

In Q05c candidates were told scientists expected an exact ratio of 3 : 1. They were asked to
calculate the expected number of purple kernels out of the 1915 produced. Many responses
were able to use the data to calculate the expected number.

This calculates the correct expected number so gains both marks.
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This does not have the correct expected number but gains one mark
for x3 in its working.

Always show stages of working in all calculations.
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This also calculates the correct expected number so gains both marks.
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Question 5 (d)

In Q05d candidates were asked to explain why the number of purple kernels observed is not
the same as the expected number of purple kernels. Most candidates found this item
demanding and only the best responses gained both marks for explaining that the
combination of gametes at fertilisation is a random process.

This response scores both marks for reference to random fusion of
gametes during fertilisation.

This also gains both marks.
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This response scores one mark for reference to the random nature of
the process.

This response also scores one mark for the role of chance in the
process.

49 Int GCSE Single Science 4SS0 1B



Question 6 (a)

In Q06a candidates were asked to describe how named enzymes can be used to produce a
genetically modified plant. Some candidates, who had revised this part of the specification,
could gain full marks for describing how a restriction enzyme can be used to cut a specific
gene or section of DNA out of the donor plant. How the same restriction enzyme can be used
to cut open a plasmid. Then ligase enzyme is used to join the sticky ends of the DNA into the
plasmid which can then be inserted into the bacterium and the plant cell. Some weaker
candidates wrote about enzymes speeding up chemical reactions.

This response gains four marks. It describes the use of restriction
enzyme to cut a plasmid and to cut the DNA producing sticky ends. It
also refers to joining the strands together using ligase.
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This also scores four marks. Restriction enzymes cutting a plasmid, and
cutting the required gene. Ligase used to join the gene into the
plasmid. Bacteria then takes up recombinant plasmid.
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This response scores three marks for reference to using restriction
enzymes to cut DNA, producing sticky ends and then using ligase to
join the DNA.
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Question 6 (b)(i)

In Q06bi candidates were asked to state what is meant by the term transgenic. Even though
this term is defined in the specification only some candidates could state that it is an
organism that contains a gene or DNA from another species.

This scores the mark.

This also gains the mark.
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This also gains the mark.
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Question 6 (b)(ii)

In Q06bii candidates were asked to give an example of how genetically modifying a plant has
resulted in improved food production. Many different responses gained credit including frost
resistant, longer shelf life, herbicide resistant and improved nutritional content.

This scores the mark.

This scores the mark.
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Question 7

Finally candidates had to design an investigation to find out if a change in breathing rate also
produces a change in heart rate. This item produced a whole range of scores with most
gaining three or more marks. Candidates who recognised that the best way to conduct this
investigation was to get subjects to perform different levels of exercise and measure their
heart rate and breathing rate during the exercise and at rest scored highest marks.

This response scores 6 marks. It uses the same person O, measures
heart rate and breathing rate M1 and M2, uses exercise to increase
rates, C and measures for a stated time S1 and repeats the readings R.
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This also gains 6 marks. For O, M1 and M2, S1 and C and R.
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This response aslo gains full marks.

It gains: O, S1, M1 ,M2, R and C.
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This response scores 4 marks. It gains O, M1 , M2, and C.
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Paper Summary

Based on their performance on this paper, candidates should:

Ensure that you read the question carefully and include sufficient points to gain full credit.
Include as many points as there are marks available in comment or discuss items.
Make sure you are familiar with the core practicals listed in the specification.
Make sure you have practised calculations, especially magnification, understand and know
how to apply formulae and always include all your working.
Write in detail and use correct and precise biological terminology, such as the role of
different white blood cells.
Make links between different parts of the specification, and when considering a question
remember to use all the knowledge and understanding you have gained throughout the
specification.
Make sure you know and understand all of the terms in the specification including
transgenic, ligase and restriction enzyme.
Be able to use genetic diagrams correctly and understand inheritance.
Be able to name the independent variable in experimental design questions and give the
range of values, the dependent variable, how you are going to measure it and the control
variables and explain how these will be controlled.
Always read through your responses and ensure that what you have written makes sense
and answers the question fully.
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