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Introduction

The new qualification was examined for the fourth time in a June series. The examiners were
once again impressed with the standard of many of the candidate responses. Centres
continue to prepare candidates well for all of the styles of question and all areas of
specification content. Most candidates were able to demonstrate very good levels of
knowledge and understanding of the specification content. Many could also apply their
knowledge to new contexts both theoretical and practical. There was little evidence of
candidates running out of time on the paper and almost all candidates attempted all
questions. Candidates continue to improve on those items requiring an evaluation response.
In this paper these items used the command words ‘comment’ and 'discuss'. Centres are
reminded that a list of command words appear in the appendix of the specification.

Candidates also did well on applying their knowledge to novel scenarios including those
describing practical experiments. Most candidates did well on the items examining the
mathematical skills outlined in the appendix at the end of the specification. In the
calculations, many 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 (a)(ii)

This item required candidates to draw a food chain from the food web provided, that
includes the mouse and four trophic levels.

Most candidates were able to gain both marks for the correctly drawn food chain.

This food chain gains both marks as it contains four levels, the arrows
are correct and it includes the mouse.

Always start the food chain with a producer and ensure the arrows
show the direction of energy flow.

This also gains both marks.
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This response gains no credit as the food chain is incorrect.
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Question 1 (b)(i)

Candidates were given a magnified diagram of a tick and had to calculate the magnification
of the image of the tick. Most were able to gain full marks and those who got the calculation
wrong could pick up one mark for correct measurement of the line AB or for dividing by 3.5.
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This response scores full marks for correctly calculating the
magnification.

Always show the stages of your calculation.
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This scores one mark for dividing by 3.5.

Although this response did not get the correct answer it gained a mark
for dividing by 3.5.
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This response also did not get the correct answer but gained one mark
for correctly measuring the line with units and for dividing by 3.5.

Make sure you are using the correct units, this response had a mixture
of mm and cm that led to an error.
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Question 1 (b)(ii)

In this item candidates were told that the tick absorbs substances from the mammal’s blood
it has taken in.

Candidates had to give the function of two named substances absorbed by the tick. Many
responses gained full marks but some responses identified blood cells rather than
substances carried in the blood.

This response gains full marks for naming glucose and describing its
function as providing energy from respiration. It also identifies proteins
as being used for growth and repair.
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This also gains full marks for identifying glucose and water and
describing the functions of each substance.
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This gains two marks for amino acids and their function in protein
synthesis. No credit for platelets.
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No credit for reference to blood cells.
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Question 1 (b)(iii)

In this item candidates were told that ticks can pass diseases between organisms.

They were asked to suggest how ticks can pass diseases from one organism to another. Many
candidates were able to correctly describe how a tick can pick up a pathogen from an
infected mammal when they feed off its blood. They will then pass on this pathogen when
they bite the next mammal.

This response gains full credit for absorbing pathogens with blood and
biting a new organism.
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This response gains one mark for reference to pathogens.
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This response gains no credit as the disease is not genetically
transmitted.
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Question 2 (b)

In question 2 candidates were given a diagram of an insect-pollinated flower.

They were asked to describe how structures P, R and T would be different in a
wind-pollinated flower.

Most candidates could describe that in a wind-pollinated flower, P would be feathery and
exposed, R would be smaller and dull and T would be longer exposing the anthers outside
the flower.

This gains full marks for correct statements about P , R and T.
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This gains two marks for a correct statement about R and T. P is not
taller so no credit for that.

This gains one mark for a correct statement about R.
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Question 2 (c)(i)

In Q02(c)(i) candidates were asked to give an example of a natural method of asexual
reproduction in plants.

Most candidates gave runners as their example but others correctly named bulbs, corms or
rhizomes.

This gains one mark for bulbs.

This gains one mark for runners.
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Question 2 (c)(ii)

In Q02(c)(ii) candidates were asked to give an example of an artificial method of asexual
reproduction in plants.

Most candidates gave cuttings but credit was also given to other methods such as grafting,
layering or tissue culture.

This scores one mark.

This scores one mark.

This scores one mark for micropropagation.
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Question 2 (d)

In Q02(d) candidates were asked to give three differences between asexual and sexual
reproduction. Many candidates gained full marks for reference to sexual reproduction
requiring gametes, fertilisation and leading to genetic variation in the offspring. Credit was
also given for asexual reproduction being faster.

This response gains full marks for reference to genetic variation in
sexual reproduction, asexual not requiring gametes and asexual being
a faster process.
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This response scores two marks for asexual does not involve gametes
and produces genetically identical offspring.

Some candidates think that sexual reproduction requires two
organisms even though they have studied sexual reproduction in
flowering plants.
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This response also scores two marks for sexual makes genetically
varied and sexual reproduction is slower.
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This response scores one mark for reference to gametes in sexual
reproduction.

References to variation need to specify genetic variation.
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Question 2 (e)

Candidates were given the following information: A farmer has two varieties of a plant
species.

One variety has a red flower colour and no scent.

The other variety has a white flower colour and a perfumed scent.

The farmer wants to produce a variety that has the red flower colour and the perfumed
scent.

The candidates were asked to explain how the farmer could achieve this.

Many responses correctly described how selective breeding could be used to obtain red
flowers with a perfumed scent.

Some candidates wrote about gene modification which did not fit with the context of the
question.
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This response gains full marks for explaining that the two varieties
should be crossed and the offspring with red flowers and scent
selected and bred. This is repeated for several generations.

This response also scores full marks.
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This response scores full marks for reference to selective breeding,
crossing the red and white flowers and breeding the offspring with red
flowers and perfumed scent.
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Question 3

Question 3 gave candidates a passage about the process used to produce yoghurt.

Candidates had to complete the passage by writing a suitable word or words in each blank
space.

Most candidates were able to gain six or seven marks with lactose being the answer that
fewest got correct.

This answer gained all seven marks.
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This answer gained six marks with the second space being incorrect.
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This response gained four marks with correct words being: milk, dead,
anaerobic and lactic acid.
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Question 4 (a)

Question 4 showed a diagram of a respirometer which is a simple apparatus that can be
used to measure the rate of respiration in small organisms. A student uses the respirometer
to investigate the rate of respiration in some germinating seeds.

In Q04(a) most candidates could give the balanced chemical symbol equation for aerobic
respiration.

This response gains both marks for correct formulae and correct
balancing.
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This response also gains both marks for correct formulae and correct
balancing.
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This response gains one mark for correct formulae but balancing is
incorrect.
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Question 4 (b)(i)

In Q04(b)(i) candidates were asked to explain why carbon dioxide needs to be absorbed by
the soda lime when measuring the rate of aerobic respiration. Most candidates gained at
least one mark with the best responses explaining that respiration releases carbon dioxide.
Therefore the bubble would not move unless this carbon dioxide is removed so only oxygen
consumption is measured.

This response scores full marks for explaining that we can see how
much oxygen is used up and reference to carbon dioxide being
produced by respiration.
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This does not gain any credit.

Candidates should remember that this item is about respiration and
that seeds do not carry out photosynthesis.
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Question 4 (b)(ii)

In Q04(b)(ii) most candidates were able to state how the student could have changed the
temperature in this investigation. Most referred to or explained how they would use a water
bath.

This scores one mark.

This also scores one mark.
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No credit for using a Bunsen burner.

This scores one mark for a description of a water bath.
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Question 4 (c)(i)

In Q04(c)(i) almost all candidates were able to calculate the mean distance moved by the
bubble at 30 °C.

This scores both marks for the correct answer.
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This response scores one mark for dividing by 3.

The candidate got the final answer incorrect, due to a rounding error,
but gained one mark for their working.
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Question 4 (c)(ii)

In Q04(c)(ii) candidates were asked to explain the effect of increasing the temperature on the
movement of the bubble. Almost all candidates gained some credit, with the best responses
explaining that increased kinetic energy will lead to increased collisions between enzyme and
substrate molecules, increasing the rate of respiration and the absorption of oxygen. Credit
was also given for reference to enzyme's optimum temperature.

This response scores all three marks for explaining that the rate of
respiration increases, that there are more collisions and that more
oxygen is used.

43 Int GCSE Biology 4BI1 1B



This response gains three marks for explaining that kinetic energy
increases, that more respiration takes place and that enzymes are at
the optimum temperature.
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This response also gains three marks. Increased kinetic energy,
increased frequency of collisions and therefore increased rate of
respiration.

This response explains the reason for the change in bubble movement.
Some responses merely described the change.
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Question 5 (a)(ii)

Question 5 was about greenhouse gases. In Q05(a)(ii) candidates were asked to explain what
is meant by the term greenhouse effect.

This response gains both marks for explaining that greenhouse effect
is the trapping of infra-red radiation leading to global warming.

This answer scores one mark for reference to keeping earth warm. No
credit for trapping light.
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This response does not gain any marks as it describes greenhouse
gases but does not explain the greenhouse effect.
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Question 5 (b)(i)

In Q05(b)(i) candidates were asked to calculate the percentage of the total greenhouse gases
emitted that came from energy production in 2020. Most candidates gained full marks for
correctly calculating the percentage and those who did not often scored a mark for a stage in
their working.

This answer scored full marks for the correct calculation.
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This response did not get the correct answer but picked up a mark for
a stage in their working of dividing 110 by their total.

Candidates are reminded to always show the stages in their
calculations.
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Question 5 (b)(ii)

This question was the first of the longer extended prose evaluative type items. Candidates
were asked to comment on the changes in the four sources of greenhouse gases from 1990
to 2020. They were told to use the information in the graph and their own knowledge to
support their answer. Almost all candidates gained at least three marks with many gaining
full credit. The mark scheme details the points credited which included a comment about the
change in a source of gases and a reason for that change.

This response scores all five marks. It notes the fall in gases from
energy production and gives a reason for this. It also notes the fall in
transport and in business and suggests a reason. It also notes a fall in
the gases from agriculture.
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This response also gains full marks. It includes the decrease in gases
from energy and the reason for the change. It describes the increase in
transport up to 2020 and the reason for this. It also correctly notes the
changes in business and agriculture.
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Question 6 (a)(iii)

In question 6 candidates were told that a student uses this apparatus to investigate the effect
of light intensity on the rate of photosynthesis in pondweed.

In Q06(a)(iii) almost all responses could correctly give one abiotic variable the student should
control in this investigation.

Temperature scores one mark.

Using the same lamp also scores one mark.

53 Int GCSE Biology 4BI1 1B



Question 6 (b)(i)

In Q06(b)(i) candidates had to plot a line graph to show the relationship between the distance
of the lamp from the beaker and the mean number of bubbles released. Most graphs gained
full marks with the most common error being failure to include 'per minute' in the units for
the y axis.
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This graph scores full marks.
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This scores four marks as the axes are the wrong way around.
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This graph gains three marks as no units are present on the x axis and
one point for 10 cm is not plotted correctly.
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Question 6 (b)(ii)

In Q06(b)(ii) candidates were asked to explain the effect of increasing the distance of the
lamp from the beaker on the mean number of bubbles released per minute. Most candidates
were able to gain full marks for explaining that as distance increases the light intensity
reduces so slower rate of photosynthesis and fewer bubbles of oxygen are released.

This gains three marks for number of bubbles reducing due to less
light intensity, leading to less photosynthesis.
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This also gains three marks for explaining that less light energy is
absorbed, a slower rate of photosynthesis so less oxygen bubbles
produced.

This gains two marks for higher light intensity increasing rate of
photosynthesis as converse allowed for marking points two and three.
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Question 7 (a)

In Q07(a) many responses could correctly give three differences in structure between red
blood cells and white blood cells.

This response gains three marks for noting red blood cells have no
nucleus, red blood cells are biconcave and red blood cells are smaller.
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This response also gains three marks.
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This response also gains three marks for white blood cells have a
nucleus, red blood cells are biconcave and red blood cells contain
haemoglobin.
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Question 7 (b)(i)

Question 7(b) gave candidates data from men and women living at different altitudes with
the mean mass of haemoglobin in one litre of blood and the mean number of red blood cells
in one litre of blood.

In Q07(b)(i) candidates were told that the blood volume of a woman living at an altitude of
1890m is 4.3 litres. They then had to calculate the total number of red blood cells in this
person and give the answer in standard form.

Most responses earned full marks with those that failed to gain full marks often gaining
some credit for their working.
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This response gains full marks for the correct answer written in
standard form.
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This response does not have the correct answer but gains one mark
for multiplying by 5.2 in their working.
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Question 7 (b)(ii)

In this item candidates had to calculate the percentage difference in mean mass of
haemoglobin in 1 litre of blood in men living at 2270 m compared with men living at sea level.
Most responses gained some credit, with the best gaining both marks for correctly using the
mass of haemoglobin at sea level as the comparator.

This response correctly calculated the percentage.
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This response uses the wrong comparator when dividing by 151 rather
than 148. However it does score one mark for 3 in the working.
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Question 7 (b)(iii)

This item is the second evaluative response on this paper. Candidates were asked to discuss
the relationship between altitude and mean mass of haemoglobin in 1 litre of blood and the
number of red cells in 1 litre of blood in men and women. They were told to use the data in
the table and their own knowledge in their answer. This item was very well answered by most
candidates with many gaining full credit.
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This response scores full marks. It discusses the increase in red blood
cells and haemoglobin with altitude. It notes that at altitude there is
less oxygen available so more haemoglobin enables transport of
oxygen for respiration. It also notes that men have more haemoglobin
and more red cells than women.
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This response gains four marks. It notes that women have lower
numbers of red cells and lower mass of haemoglobin than men. It
states that the number of red cells and haemoglobin increase with
altitude. It also notices that there are more women in the sample than
men.
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Question 8 (a)

Question 8 is about cystic fibrosis (CF), a condition that affects the mucus produced in the
lungs and in other organs.

The condition is caused by a recessive allele. In Q08(a) candidates were asked to state what is
meant by a recessive allele. Most responses gained the mark by stating that a recessive allele
is only expressed in the homozygote.

This scores the mark.

This also scores the mark.
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This also scores the mark.

No credit for this response.
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Question 8 (b)(i)

This item gave a diagram showing a family pedigree with some people in the family having
CF. Candidates were asked to use the pedigree to determine the genotypes of individuals A, B
and C. Most responses were able to correctly give the genotypes.

This gains full marks.
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This gains one mark as incorrect alternatives are given for A and B.
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This response also gains full marks.
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Question 8 (b)(ii)

In this item candidates were asked to draw a genetic diagram to show the genotypes of E and
F, the gametes they produce and the possible genotypes and phenotypes of the offspring.
Most candidates gained full marks, often using a Punnett square. Some responses did not
gain full credit as they did not include the phenotypes of the offspring.

This response gains full marks for parent genotypes, gametes and
offspring genotypes and phenotypes.
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This response gains full marks for parent genotypes, gametes and
offspring genotypes and phenotypes.

This response gains two marks for parent genotypes and gametes but
no third mark as offspring phenotypes not shown.
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Question 8 (c)(i)

In this item candidates were told that the mucus that is produced in the pancreas is much
thicker and blocks the pancreatic duct. They were asked to explain the effects this would
have on human digestion. This item discriminated well between candidates with only the
best responses gaining full marks. The best responses explained that the enzymes produced
in the pancreas would not reach the small intestine. So amylase would not digest starch to
maltose, lipase would not digest lipid to fatty acids and glycerol, and protease would not
digest protein to amino acids. This would mean that these small molecules would not be
absorbed.

This response gains full marks. It gives the enzymes that cannot be
released from the pancreas. It also writes that protein cannot be
broken down into amino acids, that lipid cannot be broken down into
fatty acids and glycerol. It also notes that these, therefore, cannot be
absorbed.
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This also gains full marks. It mentions the enzymes that will not be
released. It states that protein cannot be broken down into amino
acids. It also states that glucose cannot be absorbed.
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This scores two marks. It mentions that amylase won't be secreted and
that fewer enzymes would lead to less digestion. This scores marking
point 1 and the additional guidance as alternatives to marking points
2, 3 and 4.
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Question 8 (c)(ii)

In Q08(c)(ii) candidates were told that cystic fibrosis can result in the production of thick
mucus which builds up in the cervix. They were asked to explain the effect this will have on
reproduction. Candidates did slightly better on this item with almost all gaining credit for less
fertilisation. The best candidates also noted that the sperm would not be able to reach the
oviduct. Some responses wrote about mucus preventing the baby being delivered.

This response gains both marks.
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This gains two marks for making pregnancy less likely due to less
chance of fertilisation.
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Question 9 (a)(i)

In question 9 candidates were told that some students investigate the effect of mineral ions
on plant growth. In Q09(a)(i) they had to state two variables the students kept constant in
their experiment. Most responses could identify at least one variable with the best stating
two variables. Suitable examples included: sunlight, volume of solution, number of leaves,
species of plant and time in jar.
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This response gains two marks. Light intensity and duration of
experiment. Number of leaves and size and health of plant would also
be acceptable as a control variable.
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This also gains two marks, amount of duckweed allowed as number of
plants and light intensity also credited.
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Question 9 (a)(ii)

In Q09(a)(ii) candidates were asked to explain why the students used complete mineral
solution rather than distilled water to compare the effects of lacking a mineral ion. Most
responses gained at least one mark with the best responses explaining that plants would fail
to grow well in distilled water but would show normal growth in a complete medium,
allowing the effect of each mineral to be identified.

This response gains both marks for noting that complete mineral
solution would show full growth – allowing the effect of lacking a
certain mineral ion to be determined.
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This gains one mark for explaining that the plants will not grow well in
distilled water.
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Question 9 (a)(iii)

In Q09(a)(iii) candidates had to explain why the jars are kept in sunlight. Most responses
could state that sunlight is required for photosynthesis so that the plants can produce
glucose for growth.

This gains full marks for reference to photosynthesis producing
glucose for growth.

This answer also gains both marks.

93 Int GCSE Biology 4BI1 1B



This response gains one mark for photosynthesis.
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Question 9 (a)(iv)

In Q09(a)(iv) most responses could give the independent variable in this investigation.

This gains the mark.

No credit as this is not the independent variable.

This gains the mark.
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This gains the mark.

No credit for sunlight.
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Question 9 (b)(i)

In question 9(b) the candidates were told that the students record the total number of leaves
in each jar.

They classify the leaf size as large, medium and small. They record leaf colour as how green
the leaves were between 0 for white to 5 for dark green.

The candidates were given a table of the students’ results.

In Q09(b)(i) about half of the candidates were able to give the difference between
quantitative and qualitative results.

This response gains the mark.
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This response gains the mark.
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This response also gains the mark.
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Question 9 (b)(ii)

In the final evaluative item of this paper candidates were asked to comment on the students’
results. They were told that in their answer they should use data from the table and their
own knowledge. This item produced a wide range of scores. Many responses scored full
marks. Candidates who failed to gain credit merely repeated data from the table without any
comparison between the solution lacking the ion and the control.
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This scores full marks. It comments on the complete solution having
the most and greenest leaves. It also notes that without nitrate has
fewer leaves and is less green. It notes that nitrate is required to make
protein. It notes that without magnesium the leaves are all almost
white and that magnesium is required to produce chlorophyll.
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This scores five marks. It notes that without nitrate has fewer leaves as
nitrate is required for protein. It notes that in solution without iron the
leaves are less green. Iron is required for chlorophyll. Finally it notes
that in solution without magnesium there are fewer leaves.
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Question 10

Candidates were asked to design an investigation to find the carbon dioxide concentration
needed for maximum crop yield. This item produced the whole range of scores with many
candidates scoring 5 or 6 marks. This item differed slightly from previous CORMS items as
candidates were asked to find the concentration that produces most yield. Therefore the
examiners expected candidates to use a range of carbon dioxide concentrations rather than
carbon dioxide and no carbon dioxide. Most candidates were able to do this. Some
responses did not specify how they would measure yield or used height of a crop as their
measure.
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This response scores full marks. It gains C for three different
concentrations of carbon dioxide. It gains O for the same species of
plant. It also gains S1 for light and S2 for water being controlled. It
gains M2 for reference to after 4 weeks and R for repeating the
experiment.

This response also scores full marks for C, O, M1 , M2, R and S1. M1
was allowed for how many strawberries were produced.
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This response scores five marks. It gains C, R, O, M2 and S1. It doesn't
state how yield should be measured.
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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 'discuss' and 'comment' items.
Make sure you have practised calculations, given in the appendix of the specification, and
that you understand and know how to apply formulae and always include all your
working.
Write in detail and use correct and precise biological terminology.
Revise practical work to help in questions about unfamiliar or novel practical procedures.
Note that sometimes 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.
Make sure you know and understand all of the terms in the specification.
Always be able to identify the variables in experiments.
Ensure in experiment design questions to give the independent variable and the range
you are going to use, 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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