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Introduction

The new qualification was examined in June 2022 for the second time in a full summer series. 
The examiners were impressed with the standard of student responses. Centres have 
prepared students well for the new style of questions and the new areas of specification 
content. Generally, despite the interruption and disruptions to student learning, most 
students were able to demonstrate very good levels of knowledge and understanding of the 
specification content. There was no evidence of students running out of time on the paper 
and most students attempted all questions.

Students did better than in previous series on the longer prose items which used the 
command word 'comment'. Students also did well on applying their knowledge to novel 
scenarios including those describing practical experiments. Most students did well on the 
items examining the mathematical skills outlined in the appendix at the end of the 
specification. In the calculations most students showed their working so that even if they did 
not get the final answer they were able to gain some credit.
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Question 1 (a)

Question 1 provided students with a passage about human kidney disease and the possible 
treatments.

In item 1(a) students were asked to give one way that a person can change their diet to lower 
their risk of developing high cholesterol. Almost all students were able to gain one mark by 
stating that the consumption of less lipid would reduce the risk of developing high 
cholesterol.

This response gains the mark.

This response also gains the mark.
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Question 1 (b)

See below.

This response gains both marks for maintaining the concentration of 
the blood.

This answer also scores two marks for balance between water and salt 
concentrations.
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Question 1 (c)

In item 1(c) students were asked to explain why a person with severe kidney disease will need 
dialysis to continue for life. Only the best answers gained both marks for explaining that urea 
or metabolic waste needs to be excreted from the body to prevent it accumulating. They also 
explained that this is incurable and must continue unless a transplant takes place.

This answer gains two marks for explaining that metabolic waste 
needs to be excreted.
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This answer also gains both marks for explaining that urea needs to be 
excreted.

This response also scores two marks for removal of metabolic waste.
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Question 1 (d)(i)

This item asked students to explain what is meant by a partially permeable membrane. Most 
responses scored at least one mark and the best responses explained that a partially 
permeable membrane only lets through small molecules.

This response gains both marks.

This response also gains both marks.
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This response scores one mark for explaining that the membrane only 
allows some molecules to enter.

To gain the second mark the response would need to refer to only 
small molecules can pass through, or the membrane not allowing large 
molecules to pass through.
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Question 1 (d)(ii)

In item1(d)(ii) students needed to explain why the dialysis solution must contain purified 
water, glucose and mineral ions. Some gained one mark but only the best answers explained 
that the solution contains glucose and ions so that they do not leave the blood or so that 
they can diffuse into the blood, as glucose is required for respiration.

This scores both marks for explaining that glucose is prevented from 
diffusing out of the blood.
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This gains both marks for explaining that a concentration gradient 
prevents glucose diffusing out of the blood.
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Question 1 (e)

This asked students to explain how the composition of the dialysis solution results in the 
waste products being removed from the blood. Students gained marks for explaining that a 
lower concentration of waste products such as urea would mean that it diffuses out of the 
blood into the solution.

Lower concentration in the dialysis solution means that the waste 
products can diffuse out of blood.
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This response also scores both marks for explaining a lower 
concentration of urea means that it diffuses from the blood into the 
dialysis solution.
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Question 1 (f)(i)

See below.

This scores two marks for the correct calculation.

This student realised that the percentage of time each day is the same 
as the percentage time over a week. This made their calculation 
simpler.
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This student also got both marks for the correct percentage.

However there is no need to multiply the 9 or the 24 by seven as the 
percentage per day is the same as the percentage per week.
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Question 1 (f)(ii)

Almost all students could suggest why people may prefer to use CAPD instead of 
haemodialysis. Suitable answers included freedom to walk about and not requiring a 
machine or a visit to hospital.
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Question 1 (g)

In this item students were asked to describe how the structures in a human kidney result in 
the correct substances being retained in the blood. Many students gained full credit for 
describing how large molecules such as proteins are unable to pass from the glomerulus into 
the Bowman’s capsule so stay in the blood. They also described how glucose is reabsorbed in 
the proximal convoluted tubule and how water is reabsorbed in the collecting duct.

This response gains three marks for glucose being reabsorbed in the 
proximal convoluted tubule and water being reabsorbed in the 
collecting duct.
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Question 2 (a)

In item 2(a) almost all students could calculate the increase in water temperature, the energy 
released in joules by the third sample. And most could also calculate the energy released in 
joules by 1g.
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This gains three marks for all three answers being correct.
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This also gains all three marks.
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This gains two marks for the first two calculations.
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Question 2 (b)

Students were told that the energy value given on the packaging of the bread is 10 400 J for 1 
g of bread: comment on why the student’s method gives a different value. Most responses 
scored at least two marks with the best responses gaining all five marks for noting that the 
student value was much lower. They also commented that not all of the energy was released 
from the bread as it was not completely burnt. They also explained that energy was lost to 
the atmosphere such as when transferring the bread to the tube or relighting the sample. 
Credit was also given for the flame being affected by draught or the water not being stirred.
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This answer scores full marks for reference to misreading of 
temperature rise, incomplete combustion, energy loss to surroundings, 
the method not being repeated enough times, and energy lost during 
moving or relighting the bread.
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This answer scores four marks for heat loss, wind affecting flame, 
misreading the thermometer and the bread being different distances 
from the tube.
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Question 2 (c)

In item 2(c) students were asked to give two ways that the student could modify this 
apparatus to achieve an answer nearer to the energy value given on the packaging of the 
bread. Most responses scored one with the best ones giving using a stirrer or a lid or 
insulating the tube.

This scores both marks for insulation and using a bung.

This scores one mark for using a lid.
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Question 3 (b)

See below.

This answer scores four marks for describing the wall of the villi as one 
cell thick for faster diffusion, villi and microvilli to increase surface area, 
and capillaries to carry away substances maintaining diffusion 
gradient.
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This response also scores four marks for describing how villi and 
microvilli increase the surface area, capillaries to maintain the diffusion 
gradient, lacteals to absorb triglycerides, and the villi walls are only one 
cell thick minimising diffusion distance.

This response gives each structure and explains how they improve 
absorption.
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Question 3 (c)

In this item students were asked to describe the role of the human placenta. Most responses 
were able to describe how the foetus receives glucose or amino acids from the placenta and 
the placenta removes waste products such as urea and carbon dioxide from the foetus. The 
better responses also described how the placenta provides oxygen from the mother to the 
foetus.

This response gains all three marks for describing the passage of 
oxygen and glucose from the mother to the foetus and the removal of 
carbon dioxide and urea from the foetus to the mother.
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This response scores two marks for the passage of oxygen and 
nutrients from the mother to the foetus.
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Question 4 (a)

In this item students were given three graphs showing how the oxygen level, the number of 
bacteria, the number of mayfly nymphs, and the number of tubifex worms in the river 
changed with the distance from a sewage outlet. They were asked to comment on the 
changes in the measurements as the distance from the sewage outlet increases. Almost all 
responses gained some credit with many responses gaining full credit.
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This response scores five marks for commenting that the oxygen level 
falls near the outlet but rises further away, and that the bacteria 
numbers fall further away and that it is bacterial respiration that 
causes the oxygen levels to drop near the outlet. They also note that 
near the outlet mayfly numbers fall but tubifex can live in low oxygen.
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This response also scores five marks making many creditworthy points 
including: bacteria decompose sewage using up oxygen in respiration 
so that oxygen falls. The tubifex numbers are high as they can survive 
in low oxygen but the mayfly numbers drop.
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Question 4 (b)(i)

Many students struggled to fully explain what is meant by the term biodiversity. The best 
answers explained that biodiversity is a measure of variation shown by organisms in an 
ecosystem based on the number of different species and their relative abundance.

This answer scores both marks. It mentions the number of different 
species and their abundance.

This response also scores both marks.
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Question 4 (b)(ii)

In this item many students could use the information from the graphs to suggest how the 
number of mayfly nymphs and the number of tubifex worms can be used to indicate the 
level of pollution. High mayfly and low tubifex indicate low pollution whilst high tubifex and 
low mayfly indicate high pollution.

This response scores both marks.

This response also gains both marks.
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Question 5 (a)

This response gains all six marks for correct hormones, organs that 
release them, target cells and effects.
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This response also gains all six marks for correct hormones, organs 
that release them, target cells and effects.
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This scores five marks as the organ that releases FSH is incorrectly 
named as the ovary.
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Question 5 (b)

In item 5(b) students were asked to give three differences between hormones and 
neurotransmitters. Only the best students were able to gain all three marks for answers that 
included hormones are carried in the blood plasma whilst neurotransmitters are discharged 
into synapses. Hormones are produced in endocrine glands whilst neurotransmitters are 
produced in the presynaptic cell; that hormones have target cells throughout the body whilst 
a neurotransmitter effects one neurone; finally that hormones produce long term effects 
whilst neurotransmitters effects are shorter.

This response gains all three marks for reference to hormones 
travelling in the blood. Neurotransmitters being released from 
presynaptic cell and neurotransmitters having a short term effect.
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This answer scores two marks for two correct differences.
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Question 6 (a)

In this item many students could clearly describe the stages scientists could use to clone a 
male horse.

This answer clearly describes taking a nucleus from a body cell of the 
male horse and inserting it into an enucleated egg cell. The cell is given 
an electric shock to stimulate mitosis. It also refers to the use of a 
surrogate mother.
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This response also scores four marks.

This answer could be improved by including reference to cell division 
to produce an embryo that is inserted into the uterus of a surrogate 
mother.
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Question 6 (b)

In 6(b) students were told that Pieraz was castrated (had his testicles removed) at a young 
age. They were then asked to explain why this stopped him reproducing normally but did not 
stop him being used to produce a foal by cloning. The best answers referred to him being 
unable to produce sperm so not being able to fertilise an egg; however he still has normal 
diploid body cells that can be used for cloning.

This answer scores all three marks.
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This response also gains all three marks.

This answer gains two marks. One for not being able to produce sperm 
and the second for explaining that cloning uses the nucleus from a 
body cell.
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Question 6 (c)

This item asked students to suggest why horseracing does not allow the use of non-natural 
methods of breeding, including cloning. Most students gained a mark for suggesting that 
using cloning would make the competition unfair. Other possible answers are listed in the 
mark scheme.

This response gained the mark.

This also gained the mark.
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This also gained the mark.
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Question 6 (d)

Finally in question 6 students were asked to state one difference between cloning an 
organism and genetically modifying an organism. Most answers stated that clones are 
genetically identical whilst gene modification produces an organism with a different genome. 

This scores the mark.

This also scores the mark.
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Question 7 (a)(ii)

See below.

This scored the mark.

This also gains the mark for stating that different species may transpire 
differently.
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Question 7 (b)(i)

In this item most students could calculate the percentage change in mass for leaf 3.

This answer scores both marks.
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This answer also scores both marks.
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Question 7 (b)(ii)

This answer scores three marks for explaining that most water was lost 
when the leaf surfaces were uncovered, that water is lost through the 
stomata, and that most of the stomata are on the lower surface.
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This response also scores three marks for explaining that most water is 
lost when no surfaces are covered, that most water is lost from the 
lower surface, and that the waxy cuticle reduces water loss from the 
upper surface.
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This response also gains three marks. It explains that most water loss 
occurs from the lower surface as this contains most stomata. It also 
explains that the upper surface has a waxy cuticle which reduces water 
loss.
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Paper Summary

Based on their performance on this paper, students are offered the following advice:

Ensure that you read the question carefully and include sufficient points to gain full credit

In comment items include as many points as there are marks available

Make sure you have practised calculations, especially percentages, and understand and know 
how to apply formulae

Write in detail and use correct and precise biological terminology

Revise practical work to help in questions about unfamiliar or novel practical procedures. 
Questions require students to make links between different parts of the specification, so 
when considering a question remember to use all the knowledge and understanding you 
have gained throughout the specification

In questions about experiments you need to be able to identify the independent variable, the 
dependent variable, and control variables

Always read through your responses and ensure that what you have written makes sense 
and answers the question fully
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