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Introduction

This paper once again provided candidates with the opportunity to demonstrate their knowledge

and understanding of the specification content. It also enabled candidates to show how they can

apply their knowledge and understanding to novel contexts such as in the questions on a printed

passage or in interpreting novel experiments or investigations. Most candidates were also able to

carry out calculations correctly. Centres are reminded that the list of experimental skills is

provided on page 28 of the specification and the list of mathematical skills is provided in

appendix 4 on page 43 of the specification. The list of command words and their meaning is given

in appendix 5 of the specification on page 45.
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Question 1(a)

Question 1 provided a passage on pollination in fruit trees. Candidates had to use the

information in the passage and their own knowledge to answer the questions that follow.

Question 1a asked candidates to explain the differences between self-pollination and

cross‑pollination. Most were able to answer this correctly using their knowledge of pollination

and the information about cultivars given in the passage.

This answer gains full marks as it clearly explains that self-pollination is transfer of pollen

from the anther to stigma in thr same plant and that cross-pollination is transfer from

another plant.
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This answer also gains full marks for explaining that self-pollination is within the same

cultivar whilst cross-pollination is from a different cultivar.
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This response scores both marks for explaining that self-pollination is pollen transferred to

the same flower. Cross-pollination is when the pollen grain is taken to another plant.
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This candidate does not gain any credit as they think self-pollination occurs by insects and

cross-pollination happens by wind.

Candidates need to be sure they understand the difference between self-pollination and

cross-pollination and that insects can transfer pollen in both cases.
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Question 1(b)

Question 1b asks candidates to describe the sequence of events from pollen landing on a flower

to fruit production. Many responses gained full marks for a detailed and accurate account using

precise language to describe how the pollen grain germinates, a pollen tube grows down the style

entering the ovule. The male nucleus then travels down the tube and fertilises the female

gamete, the ovule becoming the seed and the ovary becoming the fruit. Some weaker responses

confused ovule and ovary or described the pollen as going down the style.

This response gains four marks. It gains mp2 for pollen tunnel as equal to tube growing

down style. Mp 4 for male gamete travels down tunnel and mp 5 for fertilising the ovum, mp

7 for ovary becomes the fruit.
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Although this gains four marks it could be improved by describing how the ovule becomes

the seed.

This response also gains four marks. Pollen tube grows down the style, male nucleus goes

down tube, fertiises female gamete and ovary becomes fruit.
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This response scores three marks. Growth of pollen tube down style, male nucleus fuses

with female gamete and seed (coat) becomes ovule (wall).

This answer scores one mark for describing germination of a pollen grain.
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Question 1(c)i

Question 1ci asks candidates to name the three elements in carbohydrates. Almost all responses

were able to gain the mark.

This gains the mark for correctly naming carbon, hydrogen and oxygen.

This also gains the mark.
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No credit for this response as it includes nitrogen but not oxygen.
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Question 1(c)ii

Question 1cii asks candidates to suggest how production of sweet-tasting fruit may help spread

the seeds of fruit trees. Some responses confused seed dispersal with pollination but many

responses correctly noted that animals would eat the fruit and then egest the seeds in their

faeces.

This response gains full marks for writing that animals consume the fruits then undigested 

seeds are dropped in faeces.

This response also gains full marks.
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This response does not score any marks as it confuses pollination with seed dispersal.
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Question 1(d)

Question 1d asks candidates to explain how self-incompatibility prevents self-fertilisation. The

best responses explained how pollen from the same flower or cultivar is unable to germinate so

no pollen tube grows and no fertilisation can occur.

This scores both marks for noting that pollen from the same tree cannot fertilise the same

cultivar.

This response gains one mark for noting that no fertilisation can occur within the same

flower.

To gain full marks the response needs to include reference to pollen from same plant.
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Question 1(e)

Question 1e asks candidates to describe how the structure of insect‑pollinated flowers helps to

achieve pollination. Many responses gained full credit for describing large, brightly coloured

flowers with scent and nectary.

This response gains full marks. It describes large colourful petals and nectaries. It also notes

that anther and stigma are enclosed.

Int GCSE Biology 4BI1 2BR 15



This response also scores three marks. Brightly coloured, large petals, stigma within the

flower and nectar.

This response also scores three marks. Large, coloured flowers with anthers and stigma

within the flower.
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This response also scores three marks for bright, colourful and large petals and having a

scent.
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Question 1(f)

This item asks candidates to give a reason why nut trees need to be planted closer together than

fruit trees. Many candidates noted that nut trees are wind pollinated so cannot rely on insects to

carry the pollen long distances.

This answer gains the mark for noting that they do not rely on insects and are pollinated by

wind.

This response also gains the mark for stating that wind can easily blow pollen to another

tree.
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This response does not gain any credit.
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Question 1(g)

The final item based on the printed passage asks candidates to explain why triploid cultivars

produce sterile pollen. The best responses noted that a triploid cell would be unable to divide

evenly by meiosis to form haploid gametes so fertilisation would not be possible.

This response scores both marks. It notes how gametes need to be haploid for fertilisation.

This is the converse of the marking points mp2 and mp3.

This response also gains full marks. It writes that chromosomes cannot be divided in

meisois to form haploid gametes.
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This response scores one mark for noting that meiosis does not happen.
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Question 2(a)

Question 2 gave candidates a diagram showing a section through an eye with some parts

labelled.

Item 2a required students to correctly identify the lens, cornea and retina. Almost all responses

gained three marks.
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Question 2(b)

Item 2b required candidates to describe how structure Z changes when a person moves into a

dark room. Most responses could correctly describe how the circular muscles relax and the radial

muscles contract causing the pupil to dilate. Some responses wrote about ciliary muscles

contracting so gained no credit.

This gains full marks for circular muscles relax, radial muscles contract and pupil expands.

This response also gains full marks for radial muscles contract, circular muscles relax and

pupil dilates.
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This response scores two marks for circular muscles relax and radial muscles contract but

no credit for iris dilating.

See below.

See below.

This response gains one mark for pupil dilates.
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Question 3(b)

In question 3 candidates are given a diagram and told that a student uses this apparatus to

investigate water loss from a plant. In 3b candidates have to calculate, in grams per hour, the rate

of change of mass. The are told to give the answer to two significant figures. Many responses

gained full marks. However, some candidates did not give their answer to two significant figures

confusing decimal places with significant figures. These responses often gained one mark for

their working.

This answer gives correctly to two significant figures and gains full marks.
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This answer also gains full marks.

This answer gains one mark as it is given to two decimal places not two significant figures.
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This answer gains no marks.
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Question 3(c)

Question 3c asks candidates to explain why the student repeats the investigation with the same

conditions. Most were able to explain that this allows the mean to be calculated, increasing

reliability, allowing detection of anomalous results. Credit was also given for explaining that if

conditions change the water loss may be affected.

This response scores full marks for identifying anomalous results, calculate mean and

increases reliability.

This response scores one mark for calculate mean. No credit for accuracy.
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This response also gains one mark for increases reliability.

No credit for accuracy.
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Question 3(d)i

Item 3di asks candidates to describe how the student could investigate the effect that moving air

has on the change in mass. Most answers were able to gain at least one mark for describing how

they would use a fan but fewer gained the second mark for describing controlling a named

environmental condition such as temperature or light.

This response gains both marks for using a fan and same temperature.

This response also gains both marks.
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This response gains one mark for use a fan.

To gain the second mark the answer needs to state which environmental condition they are

controlling.

This response also gains one mark.
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Question 3(d)ii

In item 3dii candidates are asked to explain the effect that faster moving air has on the change in

mass. The best responses gained full marks for explaining that moving air removes moist air

away from the leaf increasing the concentration gradient allowing faster transpiration so leading

to more mass lost.

This response scores full marks for increases evaporation increasing concentration gradient

and total mass decreases.

This response also gains full marks for increasing transpiration by blowing away water

molecules, increasing concentration gradient.

32 Int GCSE Biology 4BI1 2BR



This response gains one mark for increasing mass change.

Int GCSE Biology 4BI1 2BR 33



Question 3(e)

Item 3e asks candidates to describe how the student could modify the investigation to study the

role of roots in the loss of water from a plant. Many responses gained full marks for describing

using two plants of the same species, one with roots removed and keeping temperature/ light/

humidity constant.

This response gains two marks for using a plant of the same species and for removing the

roots of one plant.

This response also scores two marks.
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This response scores one mark for using one plant without roots.

To gain the second mark the response should either state the same species of plant or the

condition to be controlled such as temperature.

This response also scores one mark.
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Question 4(a)

In question 4a candidates were asked to explain what is meant by the term biodiversity. Many

candidates gained full marks for explaining that biodiversity is the variation in an ecosystem and

consists of the number of different species and their relative abundance.

This response scores both marks for mp 1 and mp 2.

This response also scores both marks.

36 Int GCSE Biology 4BI1 2BR



This response scores one mark.
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Question 4(b)i

Item 4bi asks candidates to describe how the quadrats should be placed to obtain unbiased

species numbers for each field. The best responses described how quadrats should be paced at

random coordinates.

This response gains both marks.

This response also gains both marks.
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This response also gains both marks.

This response gains one mark for randomly pacing but no reference to coordinates.
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Question 4(b)ii

4bii asks candidates for the most frequently occurring plant species in field B, calculate the

number of plants in one square metre. To answer this candidates needed to identify the most

frequent species in field B and then using the data calculate the number of plants in one metre.

Many candidates were able to gain full marks and those who failed to could gain some credit if

they showed some correct working.

This answer gains full marks.
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Answer is incorrect but working gains two marks as this has identified the correct species

and divided by area.

Always show working as this can gain credit even if the final answer is incorrect.

See below.
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See below.

The answer is incorrect. However response gains one mark for working as it has used data

from common sorrel so has identified most frequent species.
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Question 4(b)iii

In part 4biii candidates had to name the species with the greatest variation in number of plants

recorded in quadrats for field B. Some candidates did not realise that a blank square in the table

meant no species in that quadrat would contribute to the variation.
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Question 4(b)iv

In item 4biv candidates were told that the students conclude that grazing affects the species in

field A. The candidates were asked to use information in Table 1 and their own knowledge, and

discuss the students’ conclusion. Many candidates gained 4 or 5 marks for this item.

This response gains full marks. They note that there are a greater number of species in field

A(mp1).  That there is greater biodiversity in field A(mp4).  More uniform distribution in field

A (mp2). No common sorrel in field A(mp3). Cattle faeces contains nutrients (mp 10).
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This response gains four marks. It scores mp 1 more species in field A, mp 3 no common

sorrel in field A, mp 5 experience repeated and mp 6 no information about soil pH.
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This response gains three marks. It scores mp 4 increased biodiversity, mp1 more species

and mp10 cattle provide nitrates/minerals.
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This response scores two marks. It gains mp 10 for cattle adding minerals and mp 3 for no

common sorrell in field A.
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Question 5(a)

Item 5a asks candidates to calculate the percentage of embryos transferred that result in live

calves being born. Many responses gained full marks.

This gains both marks for correct answer.
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This response also gains both marks for correct answer.

Int GCSE Biology 4BI1 2BR 49



The answer is incorrect but this response gains one mark for working ÷ 3374.

Always show working so you can score marks even if final answer is incorrect.
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Question 5(b)

Item 5b requires candidates to describe the stages in the production of a cloned mammal from

an adult mammal. Many responses gained full credit for describing how the nucleus of a body cell

is inserted into an enucleated egg cell and given an electric shock to stimulate mitosis. The

embryo is inserted into the uterus of a surrogate mother.

This response gains full marks. Nucleus of body cell inserted. Embryo into uterus of

surrogate mother. Electric shock to stimulate mitosis.
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This response gains full marks. Nucleus from body cell into enucleated egg cell, electric

shock to start mitosis. Embryo into uterus of surrogate mother.

See below.

See below.

This response also gains four marks. It includes mp 1, mp 2, mp 3 , mp 4, mp 5 and mp 6.
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This response gains one mark for mp1 using an enucleated egg cell.
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Question 5(c)

Item 5c asks candidates to explain why a weakened immune system can affect the health of

cloned cattle. Many responses could explain that fewer white blood cells would produce fewer

antibodies so make the cattle more prone to infection.

This response gains full marks for too few antibodies and bacteria not killed.

See below.
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See below.

This response also gains full marks for fewer lymphocytes so fewer antibodies.

This response also gains full marks.
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This response gains one mark for cattle may develop disease.
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Question 5(d)

Item 5d gave candidates a table with some information about cloned cattle and a control group.

Candidates were asked to comment on the effects of cloning on the growth and development of

these cattle. Many responses gained three or four marks. These responses noted that it was a

small study and not related. That the clones had a higher birth mass and took longer to reach a

higher mass at puberty. Also that there is no significant difference in growth rate per day and that

no information is provided about the diet of the cattle.
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This response scores full marks. No repeats noted mp 2, clones have greater mass at birth

mp 3, clones take longer to reach puberty mp 4 and mean body mass at puberty is higher in

clones mp5.
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This response also gains four marks. It gains mp 3, mp 5, mp 4 and mp 2.
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This response scores three marks.  It gains mp 3, mp 4 and mp 5.

The growth rate per day in clones and controls is very similar or not significantly different.

Few candidates registered that this difference was very small.
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Question 6(b)i

In 6b candidates were given data about the concentrations of protein and glucose in blood

plasma, in glomerular filtrate and in urine. In 6bi they were asked to calculate the mass of glucose

in 5 dm3 of blood plasma. Most responses gained full marks.

The correct answer gains both marks.
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Incorrect answer but one mark for x 5 in working.
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Again incorrect answer but one mark for x 5 in working.
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Question 6(b)ii

In item 6bii candidates were asked to explain why there is no protein in the urine. Many good

responses earned full credit for explaining that protein molecules are too large to pass out of

glomerulus into Bowman’s capsule so stay in the blood.

This response gains both marks for protein molecules are too big to enter Bowman’s

capsule.

This response also gains two marks for protein molecules are large therefore stay in blood.
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This response gains one mark for protein is large molecule.
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Question 6(b)iii

The final item on the paper asks candidates to explain why there is glucose in the glomerular

filtrate but no glucose in the urine. Again most responses gained credit with many gaining full

marks for explaining that glucose can pass into Bowman’s capsule but is reabsorbed in the

proximal convoluted tubule by active transport.

This response gains full credit for reabsorbed in PCT by active transport.
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This complete answer gains full marks. It refers to all four marking points. Glucose can pass

into Bowman’s capsule (mp1). Selective reabsorption (mp2) in proximal convoluted tubule

(mp4) by active transport (mp3).
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This response also gains full marks.
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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.

• Look at data provided carefully and judge whether any differences are significant or small and

due to chance.

• 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. Be

able to express your answer to the correct number of significant figures and be careful with

rounding errors.

• Write in detail and use correct and precise biological terminology.

• Revise all practical work, especially the core practicals from the specification. These will help

in questions about unfamiliar or novel practical procedures.

• Make sure you know and understand and can explain all of the terms in the specification.

• Always be able to identify the variables in experiments.

• In questions about experiments describe the control variables in detail 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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Grade boundaries

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

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

boundaries.html
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