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Introduction

The new qualification was examined for the second time in this June 2022 series. The 
examiners were impressed with the standard of candidate responses. Centres have prepared 
candidates well for the new style of questions and the new areas of specification content. 
Generally, despite the interruption and disruptions to candidate learning, most candidates 
were able to demonstrate very good levels of knowledge and understanding of the 
specification content. There was little evidence of candidates running out of time on the 
paper and most candidates attempted all questions.

Candidates did better than in previous series on the longer prose questions which used the 
command words 'comment', 'discuss' and 'evaluate'. Candidates also did well on applying 
their knowledge to novel scenarios including those describing practical experiments. Most 
candidates did well on the questions examining the mathematical skills outlined in the 
appendix at the end of the specification. In the calculations, most candidates 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 (b)(i)

In this question candidates were given data about the speed of nervous and hormonal 
communication. Candidates were then asked to determine the ratio of the speed of nervous 
communication to the speed of hormonal communication and give the answer in the form 
n:1. The best responses were able to gain all three marks while those who showed their 
working but did not get the correct ratio could gain some credit.

This response gains full credit for giving the correct ratio.

The ratio could have been expressed as 786:1.
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This response also gains full credit as 785.7:1 is acceptable.

Again the ratio could have been expressed as 786:1
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Question 1 (b)(ii)

In this question candidates were asked to describe three other differences between the 
nervous system and the hormonal system. The strongest candidates were able to give three 
differences. Some weaker responses included the speed of transmission, even though the 
question clearly stated other differences.

This response gains all three marks.
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This response repeats the difference referring to speed but it also goes 
on to include three other correct differences.
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This response scores two marks for two other differences.

Candidates should ensure they carefully read the stem of the question. 
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Question 2 (a)

In this question candidates needed to complete the passage about fungi by writing a suitable 
word or words in each blank space. The best responses gained all four marks but some 
candidates scored only one or two marks.

This response scores all four marks for hyphae, chitin, digestive 
enzymes and saprotrophic.
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This response also scores all four marks for hyphae, chitin, enzymes 
and saprotrophic.



Question 2 (b)(i)

Almost all candidates could correctly name the gas produced by yeast during anaerobic 
respiration.

10International GCSE Biology 4BI1 1B



Question 2 (b)(ii)

In this question candidates were asked to explain the effect that increasing temperature has 
on the rate of gas production by the yeast. Most responses gained some credit with the 
better responses scoring all three marks. These responses explained that as the temperature 
increases the kinetic energy of the enzyme and substrate molecules increases so that they 
collide more frequently and form enzyme substrate complexes. This continues until the 
temperature causes the enzymes to denature so the active site can no longer fit the 
substrate molecule.

This response gains all three marks for enzymes denature, increasing 
kinetic energy and more collisions.
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This also scores all three marks.

This response scores two marks for increasing energy and more 
collisions.
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Question 2 (b)(iii)

In Q2(b)(iii) candidates were asked to describe how the rate of gas production could be 
measured in this experiment. Only the best responses earned full marks for describing how a 
gas syringe could be used to collect and measure a volume of gas in a certain time period.

This scores both marks.

This also scores full marks.
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This scores one mark for the correct reference to a syringe.
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Question 3 (a)(i)

In Q3(a)(i) almost all candidates could state what is meant by the term median.

This gains the mark.

This also scores the mark.
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Question 3 (a)(ii)

In Q3(a)(ii) most responses were able to give a reason why the median is used rather than the 
mean. Suitable correct responses noted that the median would be less influenced by 
extreme values than the mean.

This gains the mark for noting that the median is less affected by 
extreme values than the mean.

This also scores the mark.
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Question 3 (a)(iii)

In this question candidates were required to describe the relationship between vital capacity 
and age shown by the graph. Most candidates gained both marks for describing the increase 
in vital capacity up to age 20 and then the subsequent decrease. Some answers did not refer 
to age.

This scores both marks.

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

18International GCSE Biology 4BI1 1B



Question 3 (a)(iv)

In this question candidates found it more difficult to explain why vital capacity changes with 
age. Only the better responses gained credit with some explaining that the body and lungs 
are growing up to age 20 and after that the lungs stop growing and the intercostal muscles 
and diaphragm become weaker.

This response gains two marks for growing and then stops growing.

This response also gains two marks for growing and then intercostal 
muscles and diaphragm becoming weaker with age.
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Question 3 (a)(v)

In Q3(a)(v) most responses were able to give two other variables that can affect a person’s 
vital capacity. Suitable correct responses included smoking and fitness.

This scores both marks.

This also gains both marks.
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This also gains both marks as sex and mass will affect vital capacity.
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Question 3 (b)

In Q3(b) only the best answers gained all three marks for describing a method you could use 
to demonstrate the effect of exercise on breathing rate in candidates. Some candidates did 
not describe how to measure the breathing rate by counting how many breaths a person 
took in a set time. Responses should also refer to a stated period of exercise and repeating 
using similar students.

This response earns three marks.
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This response gains all three marks.
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Question 4 (a)(i)

In Q4(a)(i) most candidates could correctly draw a pyramid of numbers using the data 
provided.

This scores two marks for correct shape and order.

This scores one mark for correct shape.
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Question 4 (a)(ii)

In Q4(a)(ii) most candidates could describe how you could collect data to find the mean 
number of producers per square metre in the ecosystem. They described how many 
quadrats could be placed randomly and the number of producers in each quadrat would be 
counted.

This scores all three marks.
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This also scores all three marks.

This scores two marks for placing a quadrat randomly. It does not 
clearly state using many quadrats or repeating.
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Question 4 (b)(i)

In this question candidates were asked to calculate the percentage of biomass in the 
secondary consumers that is transferred to the tertiary consumers. About half of the 
responses correctly calculated the percentage energy transferred.

This response gets the mark.
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Question 4 (b)(ii)

In Q4(b)(ii) candidates were required to comment on the energy transfers in this ecosystem. 
In this longer prose question many candidates scored well gaining three or four marks. The 
best responses noted that energy is lost at each transfer due to heat loss, not all of the 
organisms being eaten or digested and some energy lost in excretion. Other creditworthy 
points included noting that the number of organisms decreases along the food chain as does 
the biomass.

This response gains four marks for reference to energy loss and its 
causes. It also notes that most energy is lost between producer and 
primary consumer and that the number of organisms is fewer at the 
top of the pyramid.
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This response also gains four marks.
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This response gains three marks for most energy lost between 
producer and primary consumer. It also gains marks for energy losses 
due to excretion and egestion.
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Question 5 (a)(i)

In Q5(a)(i) candidates were given a diagram of a wind pollinated flower and were asked to 
describe how structures W, X and Y are adapted for wind pollination. Most responses gained 
two or three marks. Some candidates confused or misnamed the structures. They described 
how W or the stigma is exposed outside the flower and X or the anther is also outside the 
flower and that Y or the filament is long.

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

This response also scores all three marks.
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Question 5 (a)(ii)

This gains both marks.

This also scores both marks.
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This scores both marks for brightly coloured with scent.

The first part of the candidate's answer gains no marks as it refers to 
structures W, X and Y.
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Question 5 (b)

This discuss question required candidates to examine a graph of pollen counts and table 
giving diary information showing how the allergic response of five people changes during a 
year. Candidates were required to use the data in the table and the information from the 
graph to discuss the likely causes of the allergic responses in each person. This was very well 
answered by most candidates who linked the pollen count with the symptoms and gave the 
cause of the allergic response for each person.

This response gains all five marks.
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This response also gains all five marks.
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This response also gains all five marks.
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Question 5 (c)

In Q5(c) many candidates could correctly explain what is meant by the term immune 
response. These answers explained that this is the body’s response to a pathogen in which 
lymphocytes release antibodies and phagocytes engulf the pathogens.

This answer gains two marks for explaining that lymphocytes and 
phagocytes respond to a pathogen.
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This also gains two marks for explaining that the immune response 
involves the white blood cells responding to a pathogen.

This scores one mark for reference to response to a pathogen.
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Question 6 (b)(i)

This question gave a diagram showing a plant cell in distilled water and a plant cell in a 
concentrated solution of sodium chloride. Only the strongest candidates could give the name 
of the liquid found in the gap labelled O in the cell in the concentrated solution of sodium 
chloride.

This is the correct liquid.
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Question 6 (b)(ii)

In this question candidates were asked to explain the differences in the appearance of the 
cell in distilled water and the cell in the concentrated solution of sodium chloride. Most 
responses could gain at least a mark with many gaining all four for explaining that in distilled 
water the cell would become turgid as water enters by osmosis down a water potential 
gradient causing the cell membrane to be pushed against the cell wall. In the case of the cell 
in the concentrated sodium chloride solution, water would exit by osmosis down a water 
potential gradient causing the cell to become plasmolysed and the cell membrane to shrink 
away from the cell wall.

This scores four marks for water exiting the cell in salt solution by 
osmosis to a lower water potential and for the cell membrane moving 
away from the cell wall.
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This also scores four marks.

It is better if candidates write about water potential gradient or 
concentration of solutions rather than water concentration.
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This response scores three marks for water exiting towards a more 
concentrated salt solution by osmosis.
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Question 6 (c)

In Q6(c) the strongest candidates were able to describe the experiment using onion 
epidermis immersed in a range of salt concentrations of the same volume for a stated period 
and then examined using a microscope. Some candidates described investigations using 
cylinders of potato tissue rather than a single layer of cells.

This scores three marks for reference to using different concentrations 
of sodium chloride solution, leaving the cells in the solution for two 
hours and examining using a microscope.
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This scores four marks for using onion cells, different concentrations of 
salt solution and leaving for an hour before examining under a 
microscope.
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Question 7 (a)(iii)

In this question candidates had to explain the difference in the wall of chamber S and the 
wall of chamber Z. Many candidates could gain three marks for explaining that the walls of S 
are thinner than Z with less muscle as they need to generate less force as they pump blood 
to the lungs.

This response scores three marks for reference to chamber Z having 
thick muscular walls to pump blood all around the body.
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This excellent response gains all three marks for reference to Z being 
thicker and more muscular to generate more pressure to pump blood 
to the whole body.

This response scores two marks for Z having thicker walls to pump 
blood all around the body.
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Question 7 (b)

Q7(b) asked for the function of three different components of a balanced diet. Most 
candidates were able to gain full marks on this question.

This response gains three marks.
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This response also gains three marks.

There is no benefit in giving four functions when asked for three.
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This also gains three marks.
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Question 7 (c)

Q7(c) gave candidates a table of data from an investigation into the link between body mass 
and coronary heart disease in a population in Australia. They were asked to evaluate what 
the data shows about the relationship between classification of body mass, age and heart 
attacks. This question produced a range of responses from those scoring no marks to those 
gaining all five. Most responses scored at least three marks.
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This response scores all five marks. It scores marks for noting that as 
mass increases and age increases so does the rate of heart attacks. It 
also notes that the sex and genetics of the participants is unknown. It 
also notes that in the over 60 group, the risk of heart attacks is less for 
obese patients than for those of normal mass.
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This response scores four marks. It gains credit for stating that under 
40 years old obese people are more at risk. It also notes that heart 
attacks increase with age. It also states that up to age 60, obese people 
are more at risk and over 60 the risk for obese is the same as 
overweight.
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This scores three marks for noting the relationship between obesity 
and heart attacks up to age 60. Also as age increases the risk increases. 
Finally it notes that for over 60 the risk to obese people is less than 
other masses.
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Question 8 (a)(i)

In Q8(a)(i) most responses could correctly identify agouti as the dominant allele as all of the 
heterozygous offspring had this phenotype.

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

This response also scores both marks.
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Question 8 (a)(ii)

In this question candidates had to draw a genetic diagram to show this second cross and 
include the genotypes of the parents, the gametes they produce, and the genotypes and the 
phenotypes of the offspring. Many responses gained full marks and those who failed to gain 
all four usually missed the mark for giving the phenotypes of the offspring.

This scores all four marks.

Marks can be credited from a Punnett square.
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This also gains full marks for parent genotypes, gametes and offspring 
genotypes and phenotypes.

This gains three marks from the Punnett square but does not give 
offspring phenotypes.
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Question 8 (a)(iii)

In Q8(a)(iii) candidates were asked to calculate the probability of any one offspring from this 
second cross being male with agouti coloured fur. Many candidates gained full marks for 
multiplying the probability of being agouti by the probability of being male.

This scores both marks. Answers can be expressed as a percentage.

This also scores both marks. Answers can be expressed as a fraction.
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Question 8 (b)(i)

Only a small percentage of candidates could state the name of the type of genetic control 
where many genes control one phenotype.
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Question 8 (b)(ii)

In Q8(b)(ii) many responses could gain full marks for explaining why the size of the adrenal 
glands and the production of neurotransmitters would affect rat behaviour. The best 
responses explained that an increase in the size of the adrenal glands would lead to more 
adrenaline production and increased heart rate and a more obvious ‘fight or flight response’. 
An increase in neurotransmitters would affect synaptic transmission and lead to faster 
reflexes.

This response gains three marks for more adrenaline produced, more 
flight or fight response and faster reflexes.
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This response scores two marks for more adrenaline produced and the 
idea of evading predators as an example of a 'fight or flight' response.
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This response also scores three marks. More adrenaline produced, 
increased blood flow to muscles and less neurotransmitters causing 
slower responses.
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Question 8 (c)

This question required candidates to explain how this difference in the iris affects vision in 
the rats with pink eyes. Most responses scored one or two marks. The best responses 
explained that a transparent iris would be unable to control the amount of light falling on the 
retina which could lead to damage and poor vision.

This answer scores all three marks for reference to more light falling 
on the retina and the no control over the amount of light leading to 
cones being damaged.
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This response scores two marks for reference to too much light and 
reduced vision in bright light.
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Question 9 (a)

Q9(a) asks candidates to describe how scientists could use selective breeding to increase 
wheat yield. Most responses scored at least one mark with the best ones describing how 
wheat with high yield should be self-pollinated or crossed with another high yield strain. The 
offspring with the highest yield should be selected as parents and bred. This process should 
be continued for many generations.

This answer scores all three marks for selecting parents and breeding, 
then selecting the best offspring and breeding these and repeating this 
over generations.
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This response also gains all three marks.
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Question 9 (b)(i)

Candidates were given a table of data of wheat yield from a long-term study of selective 
breeding. They were required to plot a line graph to show how the mean yield changed from 
1840 to 2020. Most candidates could draw a line graph and many gained full marks.

This graph scores full marks.
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This graph also scores full marks.
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This graph scores four marks. It does not include an axis label with 
units on the y axis.
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Question 9 (b)(ii)

In this question candidates had to calculate the percentage change in yield per year from 
1960 to 2020. Many found this difficult and only the best responses gained full marks. Some 
candidates gained some credit for their working such as dividing by 60 even if their final 
answer was incorrect.

This calculation scores full marks.
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This calculation also scores full marks.
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Although the final answer is incorrect, this response scores two marks 
for its working. One for 3.9 and the other for dividing by 60.

Candidates should always show their working, so as in this case, marks 
can be gained for correct working.
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Question 9 (b)(iii)

In Q9(b)(iii) many responses could suggest why growing dwarf wheat is an advantage for 
farmers. Suitable answers noted that less energy would be used to grow the stem, so more 
would be used to develop the grain, thus increasing the yield and that the wheat would be 
stronger and less likely to be blown over. Others suggested that the wheat would be easier to 
harvest.

This answer gains three marks for a higher yield, with more energy 
going to the wheat rather than the stem.
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This scores two marks for higher yield and not being blown over.

76International GCSE Biology 4BI1 1B



Question 10

The final question was the experimental design question. Candidates were asked to design 
an investigation to find out if the colour of a flower affects how attractive it is to pollinators. 
Many responses scored full marks. The best answers used flowers of the same species, with 
different colours but the same size and scent. They exposed these flowers to an insect 
population such as a nearby beehive at the same time of day in the same season. They then 
recorded the number of insects visiting each coloured flower over a period of, for example, 
one hour. The experiment was repeated on more than one day.
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This answer scores all six marks. It uses different coloured flowers of 
the same species with the same scent. It uses the same species of 
insects and records how many visits to each flower in a 30 minute 
period. The experiment is then repeated.
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This response also gains full marks.

79 International GCSE Biology 4BI1 1B



This response scores five marks. It changes the colour of flowers but 
uses the same species, it places the flowers in the same garden and 
repeats the experiment.
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Paper Summary

Based on their performance on this paper, candidates should:

ensure that they read the question carefully and include sufficient points to gain full credit.
include points for and against in 'evaluate' questions and make sure that you include as 
many points as there are marks available to reach a conclusion that reflects the points you 
have made.
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 candidates 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.
always be able to name the independent variable and give the range of values, the 
dependent variable, and 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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