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Introduction

The examiners were once again impressed with the standard of many of the candidate

responses. Centres continue to work hard to prepare candidates for all of the styles of question

and all areas of specification content. Many candidates were able to demonstrate very good

levels of knowledge and understanding of the specification content. Many were also able to apply

their knowledge to novel contexts both theoretical and practical. There was little evidence of

candidates being short of time on the paper. Most candidates attempted all questions.

Candidates continue to achieve well in the items requiring an evaluation response. In this paper

these items used the command words ‘comment’ and 'discuss' as well as explain. Centres are

reminded that a list of command words are provided in the appendix of the specification. Many

centres use this list with its definitions to help prepare candidates to answer these questions.

Most candidates did well on the items examining the mathematical skills outlined in the appendix

at the end of the specification. The best candidates were able to correctly express their answer in

standard form and correctly calculate combined probability. 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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Question1(c)

Question 1(c) required candidates to state what is meant by the term organelle. Most were able

to correctly achieve this.

This answer gains the mark for a structure in a cell which has a particular function.

This answer gains the mark for "a structure within a cell performs a specific function".
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No credit for this answer as it does not refer to a specific function of an organelle.

Make sure you completely state what is meant by the term.
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Question1(d)

Question 1(d) asked candidates to explain which two labelled structures allow Euglena to move

through water.

Refer to the diagram and your own knowledge in your answer.

Three marks were available.

This response gains full credit. It identifies the mitochondria and its function. It also

identifies the flagellum.
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This response also gains full credit. It identifies structure R. It also explains the mitochondria

provide energy for the cell.

This response gains one mark for identifying the flagella. It gains no credit for reference to

cell membrane.
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Question2(a)i

Question 2 (a)(i) asks candidates to give one variable that the teacher controls in the

investigation.

This response correctly gives volume of Benedict’s as a control variable.
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This response gains the mark for time at 70 o C.

Int GCSE Biology 4BI1 1B 9



No credit for flavour of water as this is not a control variable.
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Question2(a)ii

This item asked candidates to give a method that the teacher could safely use to keep the boiling

tube at 70 °C for five minutes in step 3.

This response gains the mark for using a water bath.

This response also gains the mark for using a water bath.

Int GCSE Biology 4BI1 1B 11



This response does not gain credit.

If the response does not refer to a water bath credit can be earned by referring to a beaker

of water and a Bunsen.

12 Int GCSE Biology 4BI1 1B



Question2(b)

In question 2(b) candidates are told that an athlete wants to drink flavoured water to help them

run a long‑distance race.

The candidates are then required to use the data in the table to explain which flavoured water, A,

B, C or D, would be most suitable for the athlete to drink during the race.

This item gains full marks. It gains mp 1 for identifying drink B. It gains mp 2 for noting

Benedict’s turns brick red. It gains mp3 for stating that it has the highest glucose

concentration. It gains mp 4 for more respiration. That scores 4 marks In addition it

mentions mp 5 providing more energy.
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This response also gains full marks. It gains mp 1 for drink B. It gains mp 2 for most glucose.

It gains mp 4 for more respiration. It gains mp 7 for being able to run for longer.
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This response also gains full marks. It gains mp 1 for drink B. It gains mp 2 for most glucose.

It gains mp 4 for respiration. It gains mp 3 for brick red.

The candidate writes about producing energy, this should be that respiration releases

energy.

Int GCSE Biology 4BI1 1B 15



This response wrongly identifies drink D, so does not score mp 1. But it correctly notes mp 4

respiration, mp 5 providing energy  and mp6 for muscle contraction.
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Question2(c)

Question 2(c) tells candidates that some flavoured waters do not contain glucose.

They are asked to suggest why this may be an advantage for some people.

This response gains both marks for identifying people with diabetes and that they may be

unable to control their blood sugar levels due to a lack of insulin produced.
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This response scores 1 mark for leading to weight gain.

This response also gains both marks for identifying people with diabetes and that they may

be unable to produce insulin.
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Question3(a)

In Question 3(a) candidates are asked to give the energy conversion that occurs during

photosynthesis

This response gains both marks for sunlight and chemical.

This response also gains both marks for light and chemical.
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This response gains one mark for light but no credit for water.
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Question3(b)i

In question 3(b)(i) candidates are told that a student investigates whether carbon dioxide is

needed for photosynthesis.

Firstly, the student needs to remove all the starch from the plant’s leaves.

The candidates are asked to explain how the student could do this.

This response gains both marks. It explains that the plant is in the dark for 24 hours. It also

explains that by respiration the starch is used up. This response includes all 3 marking point

so scores 2 marks.
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This response gains one mark for "in dark for 24 hours".

To gain full credit the response needs to include an explanation as to how this removes the

starch.
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This response also gains both marks. It explains that the plant is in the dark for 24 hours. It

also explains that starch is used up for respiration. This response includes all 3 marking

point so scores 2 marks.
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This response also gains one mark for "uses up the starch".

To gain another mark the response needs to refer to how long the plant is placed in the dark

for or for explaining that respiration uses up the starch.
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Question3(b)ii

In 3(b)(ii) candidates are asked to complete and label diagram 2 to show the results of the starch

test.

This response clearly identifies the left-hand side as blue-black and the right hand side as

orange. This scores 2 marks.
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This response gains one mark for shading in the left hand-side correctly.

To gain both marks candidates were asked to label the diagram.
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This response also clearly identifies the left-hand side as blue-black and the right hand side

as orange. This scores 2 marks.

Int GCSE Biology 4BI1 1B 27



Question3(c)

In 3(c) candidates were told that plants need mineral ions as well as carbon dioxide and water.

The candidates were asked to give the functions of two named mineral ions that a plant needs.

This response gains full 4 marks. It identifies nitrates and correctly gives their function to

produce amino acids. It also identifies magnesium and give its function as being required for

chlorophyll.
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This response gains 3 marks. It gives nitrates but does not provide sufficient detail for their

function. It identifies magnesium and gives its function as being required for chlorophyll.

To gain full credit state the function of nitrates to produce amino acids for protein synthesis.

Int GCSE Biology 4BI1 1B 29



This response correctly gives nitrates and magnesium.

To gain the function marks more detail is required for example to produce amino acids and

for chlorophyll.
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Question3(d)

In question3(d) candidates are told that the concentration of mineral ions in the soil is often lower

than the concentration in the plant and that waterlogged soil does not contain air.

The candidates are asked to explain why plants in waterlogged soil cannot absorb mineral ions.

This gains full marks. It scores 3 but includes all 4 marking points. It scores mp 1 for active

transport, mp 4 for energy, mp 3 for respiration and mp 2 for no oxygen available.
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This also gains 3 marks. It scores mp 3 for respiration, mp 4 for energy and mp 1 for active

transport.

It needs to refer to oxygen rather than air to gain mp2.
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This response scores 2 marks. It refers to mp 3 for no respiration and mp4 for no energy.
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This response scores 2 marks. It gains mp 2 for no oxygen and mp3 for respiration.
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Question4(a)i

Question 4(a)(i) asks candidates to name two substances carried in the phloem.

This response gains two marks for sucrose and amino acids.

This also correctly names sucrose and amino acids.
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This gains one mark for sugar solution.

To be more precise candidates should refer to sucrose rather than sugar.
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Question4(a)ii

In question 4(a)(ii) candidates were asked to explain why insects feeding from the phloem can

reduce crop yield from the orange trees.

This response gains 3 marks. It scores mp 2 for less proteins, mp 3 for less growth and mp 4

for less fruit.

Int GCSE Biology 4BI1 1B 37



This response also gains 3 marks. It scores mp3 for less protein, mp 1 for less respiration

and mp 3 for less growth.
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This response also gains 3 marks. It scores mp 1 no respiration, mp 3 no growth, mp 2 no

proteins.

The candidate response would be more accurate if they wrote about less respiration, less

growth and less proteins.
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Question4(b)i

Question 4(b) gave some information about controlling insect pests.

The graph showed how the number of scale insects changes after the introduction of ladybugs.

The graph also showed how the number of scale insects changes after being sprayed with an

insecticide, a pesticide that kills insects.

Candidates were asked to discuss the effects that the introduction of ladybugs, and the use of

insecticides has on the numbers of scale insects.

The candidates were told to use information from the graph and your own knowledge to help

with your answer.
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This response gains 5 marks. It scores mp 1 for decrease in insects after ladybugs are

introduced. It also scores mp 2 for insects eaten by ladybugs. It gains mp3 for numbers

fluctuate. Then it gains mp5 for increase in number after insecticide used. Finally it gains

mp10 for insecticide less effective than ladybugs.
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This response also gains 5 marks. It scores mp1 for insects decrease. It scores mp3 for

numbers fluctuate. It scores mp6 for as ladybugs are killed by insecticide It scores mp 5 for

insect numbers then rise It scores mp 7 for as fewer insects are eaten.
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This response also gains full 5 marks. It includes the following mp1, mp3, mp6, mp5, mp9

and mp10.
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Question4(b)ii

In question 4(b)(ii) candidates were asked to give three advantages of using biological control

instead of pesticides to control pests.

This response scores 3 marks. It gives no bioaccumulation, no resistance and no need to

reapply biological control.
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This response also gains full 3 marks. It gives long term effect, resistance to pesticide and

biological not killing other insects.
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This scores 2 marks. No credit for harm to environment. Credit for not disrupting food

chains and for longer term effect.

Statements such as causing harm to environment are too general and unlikely to gain credit.
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This response also gains 3 marks. It gives more specific, no need to be reapplied and no risk

of bioaccumulation.
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Question5(a)i

This item asks candidates to state what is meant by the term genome. Most were able to do this.

This response gains the mark for all the DNA in an organism.

This also gains the mark.
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This response also gains the mark for entire set of DNA in an organism.

No credit for this response.
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Question5(a)ii

This item asked candidates to explain the difference between a gene and an allele. Candidates

tended to be better at explaining an allele than a gene.

This response correctly explains that a gene is a section of DNA that codes for a protein and

that an allele is a different form of a gene.

This scores one mark for explaining what a gene is.

The response does not correctly describe an allele.
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This response correctly describes an allele.

To gain both marks it needs to describe or explain what a gene is.

This gains one mark for correctly describing what a gene is.
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Question5(b)i

In part (b) candidates were given the following information:

In horses, black hair is caused by a dominant allele, B. The recessive allele, b, codes for brown

hair.

A heterozygous black‑haired male horse breeds with a heterozygous black‑haired female horse.

The candidates were then asked to draw a genetic diagram to show the genotypes of the parents,

the gametes

they can produce and the genotypes and ratio of phenotypes of their possible offspring.

This response scores full marks for parent genotypes, gametes offspring genotypes and

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

phenotypes.
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This response gains 3 marks for parent genotypes, gametes and offspring genotypes. No

offspring phenotypes shown.

To gain full marks make sure all the information is given in the answer.
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Question5(b)ii

This item asked candidates to calculate the probability that the first offspring will be male and

have black hair. Many candidates were able to correctly multiply the two probabilities together.

This response gains full marks for the correct answer expressed as a percentage.

This response also gains full marks for the correct answer given as a decimal.
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This response also gains full marks for the correct answer given as a fraction.

This also gives the correct answer and shows the working out.
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Question5(c)

This item asks candidates to explain how the farmer could determine the genotype of this male

horse.

This response gains all 3 marks. For mp1 cross with blue eyed female, mp 2 if one has blue

eyes male is Bb and mp 4 if only brown eyed offspring then male is BB.
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This response also gains 3 marks. Mp 1 for breeding with female homozygous recessive

horse. Mp 2 for if offspring have blue eyes Male is Bb, mp 4 for if all brown offspring male is

BB.
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Question6(a)i

In this item candidates were asked to calculate the percentage of the total days that the

temperature in room B is between 10 °C and 30 °C.

This response gains full marks for the correct answer.
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This response also gains full marks for the correct answer.
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This response does not have the correct answer. It gains one mark for correctly dividing by

120 in the working.

Always show working to gain some marks even if the final answer is incorrect.
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Question6(a)ii

In this item candidates were asked to explain why the scientists allow the temperature to vary

within a range in each room.

This response scores full marks for being more realistic and temperatures being colder at

night.

This response also gains both marks. Imitate the natural change between night and day.
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This response gains one mark for more realistic.

This response also scores one mark for 'mirror outside environment '.
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Question6(a)iii

In this item candidates were asked to give the dependent variable in this investigation.

This gains the mark.

This also gains the mark.
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No credit as this is not the dependent variable.

Candidates need to be able to identify the dependent, control and independent variables in

an experiment.
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Question6(b)i

In this item candidates had to plot two line graphs to show the mean leaf area in each room at

each time.
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This response scores full marks.
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This response also gains full marks.
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This response scores 4 marks. The plot is incorrect for room A at 80 days.
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Question 6(b)ii

Most candidates were able to calculate the increase in mean leaf area per day from day 20 to day

120 for room B.

The correct answer, 67.9, gains full marks.
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The answer is incorrect but the response scores 1 mark for dividing by 100 in the working.

The answer 68 is correct to two significant figures and scores both marks.
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Question 6(b)iii

In this item candidates were asked to explain the effect of temperature on the growth rate of the

seedlings.

This response gains full marks for noting that above 30 o C the seedlings grow less well and

that 30 o C is not the optimum temperature and the enzymes denature.
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This response also scores 2 marks. It notes that above 30 o C the rate of growth decreased

because the enzymes denatured.

This response fails to note that after the temperature is increased the rate goes down in

room B. However it gains a mark from additional guidance for correctly describing the link

between temperature and kinetic energy.
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Question 6(b)iv

In this item candidates were asked to describe how the scientists could measure the surface area

of a leaf.

This response gains full credit for drawing around the leaf on a grid and counting the

squares.

This response also gains full credit for drawing around the grid on squared paper and

counting the squares.
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This response also gains 2 marks for describing tracing the leaf onto graph paper and

counting the squares.

78 Int GCSE Biology 4BI1 1B



Question 7(b)

Question 7(b) asks candidates to describe how the human immune system reacts to an infection.

This response gains full marks. Phagocytes engulf the pathogens gains mp1. Lymphocytes

produce antibodies, mp3. These bind with antigens, mp5. Memory cells are produced mp6.
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This response also gains 4 marks. It gains mp 4 and mp3. Mp 1 and mp2. It also mentions

mp 6 but has already gained 4 marks.
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This response also gains full marks. Mp 1, mp 3, mp 5 and mp 6.
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Another correct 4 mark answer.
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Question 7(c)i

Item 7(c)(i) asks candidates to use the data provided to calculate the number of red blood cells in

a 2 mm3 sample of blood.

Answers should be given in standard form.

Int GCSE Biology 4BI1 1B 83



84 Int GCSE Biology 4BI1 1B



This response gives the correct answer in standard form. So scores full marks.
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This response also gives the correct answer in standard form. So scores full marks.
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This answer is the correct value but is not given in standard form so scores 2 marks.
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This response does not give the correct answer but gains one mark for dividing by 1 x 10 6 in

working.
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Question 7(c)ii

This item required candidates to comment on the effects that the numbers of each blood

component could have on the person with the blood condition.

Candidates were told to use the data in the table and your own knowledge to help with your

answer.
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This response gained full marks. The credited marking points include: Mp1 no difference in

platelets numbers, mp3 more phagocytes to engulf pathogens, mp5 can fight infection

better, mp 4 more lymphocytes to produce antibodies, mp 8 no difference in red blood cells

and mp9 no difference in oxygen transport.

This candidate gains full marks as they are able to link the data in the table such as more

lymphocytes to increased production of antibodies.
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This response also gains full marks. It gains mp1, mp3, mp5, mp8 and mp9.
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Although this response gains full marks the candidate confuses antigens with antibodies.

This response scores 4 marks. It gains credit for mp 8, mp1 and mp2. It aslo gains mp 5.

This answer could be improved by relating the red blood cell numbers to no difference in

oxygen transport and the differences in phagocytes to more engulfing and the difference in

lymphocytes to more antibody release.
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Question 8(a)i

Question 8 was about ecology is the study of organisms and their environment.

8(a)(i) asked candidates to state what is meant by the term ecosystem.

This response gains the mark for organisms interacting with their habitats.

This scores the mark for abiotic and biotic factors interacting.
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This response does not gain the mark. It mentions organisms in the environment but does

not clearly state interaction.
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Question 8(a)ii

This item asks candidates to state what is meant by the term community.

This response gains the mark for all of the species in an area.

This also gains the mark for many species in an area.

No credit for this response.
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No credit for the same species.

Int GCSE Biology 4BI1 1B 99



Question 8(a)iii

This question asks candidates to state what is meant by the term population.

This response gains the mark.

This response also gains the mark.
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This response also gains the mark.

This does not gain the mark as there is no reference to in an area or location.
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Question 8(b)

Question 8(b) asks candidates to complete the passage about feeding relationships by writing a

suitable word or words in each blank space.

This response gains full marks for correctly completing all of the missing words.
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This response gains 7 of the 8 marks. It incorrectly writes activity rather than respiration in

space 5.
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This response gains 6 out of 8. It incorrectly writes hierarchy in space 3 rather than trophic

and excretion rather than faeces in space 6.
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Question 9(a)

Question 9(a) asks candidates to describe how two named enzymes are used in genetic

modification.

This response gains full marks for correctly describing restriction and ligase and their

functions.
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This response also gains full marks for correctly describing restriction and ligase and their

functions.

This response describes restriction enzyme and how it is used.
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This response names the two enzymes but does not correctly describe their functions.
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Question 9(b)

This item asks candidates to give two differences between the use of genetic modification and

selective breeding to produce new varieties of plants.

This response gains both marks. The use of enzymes in GM and that selective breeding

requires more generations.

108 Int GCSE Biology 4BI1 1B



This response gains one mark for writing that GM is faster.

This response also gains one mark.
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Question 10

The final question asks candidates to design an investigation to determine if exposure to light

affects germination.
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This response gains full marks. It gains O for same species, C for different exposures to light,

S1 for same temperature, S2 for same oxygen, M2 for same time stated and R for repeating.

This also gains full marks. It includes S2 R C O M2 and S1.
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This scores 5 marks for O S2 S1 C and M2.
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This response also scores 5 marks. It gains C O M2 R and S1.
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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. Be

able to express your answer in standard form 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.

• 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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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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