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Introduction

The examiners were very impressed with the high standard of many of the scripts seen. It is clear 
that candidates and centres work very hard to prepare for these examinations. Many candidates 
demonstrated excellent, detailed and accurate understanding of all areas of the specification and 
wrote answers that were clear and carefully addressed the questions. Graph skills were excellent, 
with most correctly presenting carefully drawn graphs that had linear scales and all axes labelled. 
Mathematical skills were strong and many demonstrated a clear understanding of how to 
calculate ratios and use the correct numbers of significant figures. A few candidates confused 
significant figures with decimal places. Practical skills were generally very strong - AO3 is focused 
on practical work and it was clear that many candidates had completed the core practicals and 
had a strong understanding of generic practical skills. The six-mark practical planning question 
was well answered by most candidates and it was pleasing to see that the majority wrote full 
experimental details and gave excellent descriptions of valid, reliable and well 

controlled experiments. A few candidates find the meaning of the different command words 

challenging -candidates should have a full understanding of the requirements of each of the 

command words listed in the specification - a common error was to confuse 'describe' and 

'explain'. The longer evaluative style questions were very well answered and most candidates 

appreciated that they needed to look closely at data, use the data to support their answer 

and also comment on experimental designs where appropriate. A small number of 

candidates underestimated the depth required to gain maximal credit for answers, for example, 

it is good practice when referring to osmosis to state how water moves from a higher water 

potential to a lower water potential. Most candidates were able to present correct genetic 

diagrams and many excellent, well set out diagrams were seen that clearly showed parental 

genotypes, gametes and offspring.
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Question 1(a)iii

This question was well answered by most candidates. The question required candidates to

substitute numbers into the formula and then give the final answer to the correct number of

significant figures. A few candidates incorrectly gave their answer to two decimal places rather

than two significant figures.

This answer is a correct answer that gained both marks.

Make sure that you know the difference between significant figures and decimal places.
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This answer gained one mark. The calculation is correct but the final answer is not given to

two significant figures.
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Question 1(b)i

This question asked candidates to give two differences between sexual and asexual reproduction.

Common correct answers included the production of genetic variation, the roles of mitosis and

meiosis, and the need for fusion of haploid gametes in sexual reproduction. A common error was

to refer to the need for two parents in sexual reproduction - candidates should refer to the two

parent cells.

This answer gained one mark for the reference to asexual reproduction producing

genetically identical offspring. Two parents was insufficient as two parent cells was required

for the mark.
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This answer gained one mark for the reference to the need for gametes in sexual

reproduction.

This excellent answer gained two marks for correctly referring to the need for two parent

cells in sexual reproduction and the need for gametes and fertilisation in sexual

reproduction.
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Always be clear in answers about what you are referring to. Try not to say 'it' or 'they'.

Int GCSE Biology 4BI1 1BR 7



Question 1(b)ii

This question required candidates to explain why sexual reproduction is beneficial. Strong

answers referred to the generation of variation and went on to explain that this means that

organisms are more adaptable to changes in the environment or that some may survive if an

environment change occurs.

This excellent answer gained both marks. The candidate clearly states that sexual

reproduction generates variation and goes on to explain that this means that the offspring

can adapt to environmental changes.

This excellent answer gained two marks for correctly stating that sexual reproduction

generates variation and this means that offspring may be adapted so that they can survive

better.
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This answer gained one mark for the idea that sexual reproduction generates variation. The

candidate does not give any further explanation however, to give a full explanation.

Look at the number of marks allocated - if there are two marks, it usually means that two

things will be needed.
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Question 2(a)ii

This short question required candidates to state why a lung is classed as an organ. Most

candidates understood that organs are composed of several tissues. A few candidates confused

organs with tissues.

This answer gained one mark for correctly stating that an organ is made of tissues.

This strong answer correctly states that an organ is made of different tissues.

Make sure that you know definitions of all key terms listed in the specification.
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Question 2(a)iii

This question required candidates to give an explanation of why contraction of the diaphragm

causes air to move into the lungs. Strong answers referred to the flattening of the diaphragm, the

increase in volume of the thorax, and the lower pressure within the thorax. Candidates should

refer to the increase in volume of the thorax rather than the volume of the lungs. Some

candidates referred to exhalation rather than inhalation and a few candidates incorrectly referred

to an increase in pressure when the thorax volume increases.

This answer gained one mark for the idea that the diaphragm moves down. Increased space

is not the same as inversed volume of the thorax.

Always use accurate scientific vocabulary.
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This answer gained all three marks. The candidate correctly stated that the diaphragm

moves down, the volume (of the thorax) increases and the pressure decreases.

This strong answer gained all three marks for correctly stating that the diaphragm flattens,

the volume of the thorax increases and the pressure decreases.
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Question 2(b)i

This answer required candidates to multiply 35 by the body mass of 70 (kg) and by the time of 30

(minutes). Most candidates gained at least one mark with many going on to get both marks.

This answer gained both marks. The candidate clearly shows their working.

Always show working - it may gain some credit even if the final answer is incorrect.
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This answer gained one mark for a multiplication but did not get the final correct answer.
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This answer gained both marks and the candidate shows their working clearly.
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Question 2(b)ii

This question required candidates to look at data for the rate of oxygen used by smokers and

non-smokers and give explanations for the difference. Most candidates gained at least one mark.

Strong answers started their answers with a description of how the rate is lower for smokers and

then went on to suggest reasons for this, such as loss of alveolar surface area, reduced diffusion

of oxygen into the blood and the damage caused by tar. Many candidates gave excellent answers

that explained how carbon monoxide would bind to haemoglobin to reduce oxygen uptake.

Weaker answers tended to describe the data without going on to give any explanations.

Candidates should look to give accurate detail in their answers.
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This answer gained two marks for the effect of carbon monoxide on haemoglobin and the

reduced use of oxygen.
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This answer gained three marks for correctly referring to emphysema, the reduced surface

area of alveoli, and the reduced rate of oxygen usage.
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This answer gained one mark for correctly describing the lower rate of oxygen use by

smokers. The candidate did not go on to give any explanation for the difference.

Make sure that you know the difference between describe and explain and use your

knowledge when giving explanations.

This good answer gained all three marks. The candidate clearly states that the alveoli are

damaged, there is less surface area and that less oxygen is absorbed.
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This answer gained three marks. The candidate correctly describes the lower rate of oxygen

use, the role of tar, and the damage to alveoli.
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Question 3(b)i

This question was very well answered by many candidates. Candidates had to use the data in the

table to calculate the volume of a sperm cell and use this to determine the ratio of the volume of

a villus cell to the volume of a sperm cell. Many candidates gained at least one mark for

calculating the volume with many going on to gain all three. The main error was not recognising

that the number of mitochondria per volume was per 10 μm3 of cell.

This answer gained one mark for correctly calculating the volume of the sperm cell as 62.5.
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This answer gained all three marks. The candidate clearly shows the working - an example of

good practice.
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This answer gained two marks. The candidate has calculated the ratio but has got the scale

factor wrong to reach an answer of 4:1.
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Question 3(b)ii

This question required candidates to comment on the data in the table. 'Comment on' requires

candidates to identify patterns from a number of variables and go on to make judgements.

Strong answers described how villus cells have the highest number of mitochondria per cell but

that sperm have the highest number per 10 μm3 of cell. Strong answers then went on to give

explanations for the different densities of mitochondria such as the need for sperm cells to have

ATP for swimming and the need for villus cells to carry out active transport. Some answers

correctly referred to the role of villus cells in absorption but did not go on to mention active

transport.
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This is a good answer that gained three marks. The candidate identifies mitochondria as the

site of respiration and then explains that sperm need energy for movement and villus cells

need energy for active transport. Note that 'powerhouse of the cell' is insufficient as a

function of mitochondria.

Make sure that the language used is of a GCSE standard. Phrases such as 'powerhouse of

the cell' is not sufficient.
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This answer also gained three marks for describing the function of mitochondria and the

roles of energy in sperm cells and villus cells.

This answer only gained one mark for the function of ATP in sperm cells. At least four points

would be expected for a four mark question.
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This answer gained four marks. The candidate gives the role of mitochondria, states that

villus cells have the most per cell and the sperm cells have the most per 10 μm 3 of cell. The

candidate also gives the role of energy in sperm movement.
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This strong answer gained four marks. The candidate gives the function of mitochondria,

states that villus cells have the most mitochondria (per cell) and gives roles of energy in

villus cells and sperm cells.
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Question 4(a)i

This question required candidates to give a component of a balanced diet that was not present in

the table. Most candidates were able to gain one mark but a few incorrectly referred to

carbohydrates which were already listed in the table or vitamins and minerals that were stated in

the question stem.

This answer did not gain the mark. The candidate refers to vitamin B which is already given

in the question stem.
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This answer gained one mark for correctly stating protein as a component of a balanced

diet.
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This answered gained one mark for correctly stating that water is another component of a

balanced diet.
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Question 4(a)ii

This challenging calculation required candidates to use the information to determine the RDA for

fibre of a 16 year old. A significant number of candidates multiplied 35 by 9.2. Strong answers

demonstrated clear working and gave their answers to the nearest whole number.

This answer gained both marks as the final answer is correct. The candidate shows the

working clearly and gives the final answer to the nearest whole number.

This answer also gained two marks. The candidate shows their working clearly and it is clear

how they correctly rounded their answer to the nearest whole number.

32 Int GCSE Biology 4BI1 1BR



This answer gained no marks and was a common error whereby the candidate multiplied 35

by 9.2.

Always double check if calculated answers make sense.
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Question 4(a)iii

This question required candidates to state the function of fibre in the human diet. Most

candidates were able to correctly state that fibre is important to facilitate egestion of faeces,

move food through the gut, or prevent constipation. A common incorrect answer was to state the

fibre helps digestion and some candidates incorrectly stated that fibre helps excretion.

Candidates should give very precise, accurate answers.

This answer did not gain the mark. Stating that fibre helps digestion is too vague.

This excellent answer that correctly states that fibre helps peristalsis gained the mark.

Make sure that you use accurate, precise terminology.
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This answer also gained the mark for correctly stating that fibre prevents constipation.
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Question 4(b)

This answer generated answers with a wide range of quality. Strong answers correctly stated that

amylase digests starch, gave a correct location such as the mouth or duodenum, stated that

amylase breaks down starch into maltose, and went on to state that maltase breaks down

maltose into glucose. Common errors included: stating that amylase breaks down starch into

glucose, that the digestion occurs in the stomach, and confused the spellings of maltose and

maltase. This is an AO1, factual recall question, that tests candidates' knowledge of the roles of

enzymes in carbohydrate digestion.

This answer gained one mark for correctly identifying amylase as the enzyme that digests

starch. The incorrect reference to bile was ignored and the candidate incorrectly states that

amylase breaks down starch into glucose rather than maltose.

This answer gained two marks for correctly referring to amylase and the location of the

digestion.
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This excellent answer gained all three marks. The candidate correctly refers to amylase, the

location of the glands that produce amylase, maltose as the product and the role of maltase.

This excellent answer gained all three marks. The candidate clearly states that amylase

digests starch, identifies the locations, states that maltose is produced and then explains the

role of maltase.
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Question 4(c)i

This question assessed candidates' graphical skills by requiring them to use a calibration curve to

determine the concentration of vitamin C. Most candidates correctly identified 38. A few

candidates incorrectly read the scale and referred to 39 - candidates should take time to

determine the value of increments on graph scales.
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This is an example of a correct answer that gained one mark.
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This answer also gained the mark. The candidate shows how they derived their answer from

the graph - an example of good practice.
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Question 4(c)ii

This question required candidates to look at the data and determine the relative concentrations

of vitamin C in different fruit juices and rank them in order. Most candidates ranked the juices

correctly and gained the mark. A small number of candidates incorrectly thought that if more

drops of fruit juice were required, the vitamin C concentration would be high.
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This correct answer gained one mark.

This answer did not gain the mark. The candidate has placed the fruit juices in the reverse

order.
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Question 4(c)iii

This question assessed candidates' understanding of how to improve accuracy of a practical

method. Strong answers correctly referred to the fact that measuring volume of the fruit juice

would be more accurate and went on to give a method, such as using a syringe. The question

asked for an explanation so candidates should have attempted to give a reason as to why volume

would be a better measure such as the idea that drops could be different volumes. Many

candidates confused the term 'accuracy', with 'reliability' and suggested carrying about replicates.

Candidates should be fully aware of the differences between practical terms such as accuracy

and reliability.

This answer gained one mark for correctly stating that stirring the mixture after each drop

would make the result more accurate.
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Make sure that you know the difference between practical terms such as accurate and

reliable.

This answer gained one mark for stating that volume should be measured but did not go on

to give a method or explanation.

This excellent answer gained both marks. The candidate correctly suggests measuring

volumes and explains that drops would have different sizes.
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This answer gained both marks for correctly stating that the sizes of drops would vary and

that a burette could be used to measure volume.
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Question 5(a)ii

This question asked candidates to explain the role of progesterone. Strong answers correctly

stated that progesterone maintains the uterus lining and went on to state that this would enable

an embryo to implant. Some candidates incorrectly stated that progesterone repairs the uterus

lining and others incorrectly referred to the implantation of eggs - candidates should be careful to

use terminology accurately. Some candidates also incorrectly stated that progesterone is released

in the first half of the menstrual cycle.

This answer gained two marks for correctly stating that progesterone maintains the uterus

lining and that it prepares the lining for implantation of an embryo.

This answer gained two marks for correctly stating that progesterone maintains the uterus

lining and inhibits release of LH.
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This answer gained one mark for correctly stating that progesterone maintains the uterus

lining.

This answer gained two marks for correctly stating that progesterone maintains the uterus

lining for implantation.
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Question 5(a)iii

This question required candidates to explain how the placenta enables the transfer of nutrients.

Strong answers referred to the presence of villi, the idea of it having a large surface area, the

closeness of the maternal and foetal blood meaning that there is a short diffusion path, the role

of blood in maintaining a gradient, and the role of diffusion or active transport. Some candidates

simply gave descriptions rather than explaining how the structure of the placenta ensures

transfer of substances. Candidates should always refer to process such as diffusion and active

transport where appropriate rather than simply referring to transfer.

This answer gained no marks as the candidate has simply stated the function of the

placenta.

This good answer gained two marks for correctly referring to diffusion and explaining how
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the blood maintains a diffusion gradient.

This answer gained one mark for the use of diffusion even though the context refers to gas

exchange rather than nutrients.

This excellent answer gained all three marks. The candidate correctly refers to the role of

villi, diffusion, the role of the blood vessels in maintaining a gradient and the short diffusion

pathway.
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This excellent answer gained three marks. The candidate refers to the villi, the large surface

area, and the short diffusion path.
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Question 5(b)ii

This longer, evaluative style question required candidates to analyse data about the impact of a

new drug on sperm motility and concentration in mice and whether it should be used in humans.

Many excellent answers were seen that correctly recognised that the drug had no impact on

sperm concentration but reduced movement (often correctly stating that increasing the dose

from 0.4 to 0.8 has no further effect). Many candidates also went on to explain that if sperm

could not move, they would not be able to reach the oviducts to fertilise egg cells. Strong answers

also referred to the experimental design, often stating that the drug had not been tested on

humans and could have different effects, that it would still be possible for sperm to fertilise eggs

as some could still move and that the experiment had a low sample size. Weaker answers tended

to gain one or two marks for simply stating that the drug had no effect on concentration/did

reduce mobility. With longer, evaluative questions, candidates should explore data as fully as

possible and also comment on the experimental design.
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This excellent answer gained all five marks. The candidate correctly states that the drug

reduces movement and that the effect levels off from 0.4 to 0.8. The answer also states that

mice would be different to humans and that there is no mention of their health status. The

candidate also states that because 5% of sperm can still move there is still a chance of

fertilisation and that concentration of sperm was not affected.
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This answer gained two marks for describing that the sperm concentration fluctuates and

that movement is reduced.
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This excellent answer gained five marks. The candidate correctly refers to a small effect on

concentration and the reduction of movement. The candidate also correctly stated that if

sperm cannot move, fertilisation would not occur. The candidate also considers the

experimental design by stating that humans may be different, that the sample size is small.
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This answer gained two marks for correctly stating that fewer sperm can move so there

would be less fertilisation.
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Question 6(a)i

This graph question was well answered by most candidates and it is clear that candidates and 
centres work hard to develop candidates' graphical skills. Most candidates selected sensible, 
linear scales and labelled axes correctly. Most went on to plot points accurately and join the 
points with ruled, straight lines. A few candidates incorrectly drew bar charts and a few placed the 
independent variable on the y axis rather than the x axis.

This answer gained all five marks. The scales are linear and make good use of the whole

grid. The axes are the correct way round and are labelled. The points are correct and are

joined with straight lines.
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This graph also gained all five marks and is well presented.
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This answer gained three marks. The x axis label has an incorrect unit and the first plot is

not plotted accurately.
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This graph gained four marks. A mark was lost as one plot was inaccurate.

Always make sure that the independent variable is on the x axis and that you make full use

of the grid.
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Question 6(a)ii

This question asked candidates to describe the change in mass of the bag over the 30 minute

period. Most candidates correctly stated that the mass increased but few went on to state that

the mass levelled off after 25 minutes. If questions asking for descriptions of data have more

than one mark allocated, more detail would be expected in answers - candidates could look for

turning points and identify them in their answers. Some candidates confused 'describe' with

'explain' and referred to how osmosis was taking place.

This answer gained one mark for correctly stating that there is an increase.

This answer gained two marks for correctly stating that there is an increase and identifying

that the mass levels off at 27g.
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This answer gained two marks for correctly stating that there is an increase and that the

mass levels off at 25 minutes.

This answer gained no marks. There is no mention of an increase and the reference to a

constant mass is at the wrong time. The candidate has given an explanation rather than a

description.
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Question 6(a)iii

This question required candidates to explain the change in mass of the bag over the 30 minute

period. Strong answers referred to the movement of water into the bag from a higher water

potential to a lower water potential. The very strongest answers also explained that the mass

levelled off as turgor pressure increased inside the bag. Candidates need to be careful when

referring to the gradients involved with osmosis. When referring to concentrations, candidates

should be clear if they are referring to solutes or water. It is better to refer to the movement of

water from a higher water potential to a lower water potential so there is no confusion about

concentrations.
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This answer gained both marks for correctly stating that water moves into the bag from a

high water potential to a lower water potential.

This answer gained one mark for the idea of water moving into the bag. The candidate has

incorrectly stated that the concentration gradient inside the bag is low.

Make sure you use clear, accurate terminology when writing about osmosis. Referring to

water potentials is better than water concentrations.
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This answer gained both marks for correctly stating that water moves into the bag to where

the solute concentration is higher.
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Question 6(b)i

This question assessed generic practical skills which are a feature of AO3 in the specification.

Candidates needed to describe how the experiment could be carried out safely at a higher

temperature. Strong answers referred to the use of a water bath and gave a safety feature. The

best answers also described how a water bath would be maintained at the same temperature

with either a thermostat or the use of a Bunsen and thermometer.

This answer gained one mark for the use of a water bath. The candidate has not extended

their answer to give a safety feature or explained how the temperature would be

maintained.
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This answer gained two marks for the use of a water bath and a relevant safety feature.

This answer also gains two marks for the use of a water bath and a relevant safety feature.

This answer gained two marks for a relevant safety feature and the use of a Bunsen and

thermometer to maintain the temperature.
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Question 6(b)ii

This question assessed candidates' understanding of the effect of temperature on osmosis and

required an explanation as to what would happen if the temperature were increased. Strong

answers gave full explanations that the bag would fill faster as water particles would have more

kinetic energy, move faster and so osmosis would be quicker. Some candidates gave descriptions

rather than explanations and others confused the effect of temperature on osmosis with the

effect of temperature on enzymes. Candidates should be careful to read command words when

tackling questions.
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This excellent answer gained all three marks. The candidate correctly states that the

particles move faster due to having more kinetic energy and goes on to state that the bag

will fill faster.

This strong answer also gained all three marks. The candidate correctly states that the bag

would fill faster, and the water particles have higher temperature and so will move faster.
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This answer gained one mark for the idea that osmosis would be faster. The candidate has

confused the effect of temperature on osmosis with the effect of temperature on enzymes.
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Question 7(a)ii

This question required candidates to give a definition of the term 'population'. There are several

words listed in the specification that candidates need to be able to define - candidates should

ensure that they have learned definitions prior to the examinations. Strong answers correctly

stated that a population is the number of a single species in an area. A common error was to

refer to organisms rather than species or confuse population with community and suggest that a

population is all of the organisms.
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This answer gained one mark for correctly stating that a population is the group of one

species in an area.

This is an excellent answer that correctly states that a population is all the individuals of a

single species in an area.

This answer did not gain the mark as the candidate states the number of species in an area

which is not the same as the number of a single species. Unfortunately, the candidate

initially gave a correct answer and then deleted the 'a'.
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Question 7(a)iii

This question assessed candidates' understanding of how energy is lost along food chains. Many

excellent answers were seen that gained all three marks. Many candidates correctly stated that

energy is lost through respiration, heat loss, movement, indigestible material, and inedible

material. A few candidates incorrectly suggested that energy is lost due to growth and

reproduction.

This excellent answer gained all three marks. The candidate correctly states that energy is

lost through respiration, excretion, things that are not consumed and losses to

decomposers.

This excellent answer also gained all three marks. The candidate states that energy is lost

through respiration, movement, not being digested and excretion.
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This answer did not gain any marks. The candidate simply restates the question stem and

has not given explanations for the energy loss.
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Question 7(b)i

This question assessed knowledge of a core practical - the use of quadrats to determine

populations. Strong answers referred to the use of quadrats, the use of random coordinates,

repeats, counting the limpets within the quadrat and scaling the answer up to the whole area.

Candidates should be careful to refer to quadrats rather than quadra*n*ts. It is important for

candidates to have full knowledge of all the core practicals listed in the specification as they are

assessed as part of AO3.
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This excellent answer gained all three marks for the use of quadrats, repeats and random

coordinates.
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This excellent answer gained all three marks for correctly stating the use of quadrats,

repeats, random sampling and scaling the answer up to the whole area.
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This answer gained no marks - the candidate has misread the requirements of the question.

Candidates should be careful to read questions and plan their answer before writing it

down.

Always read questions carefully. Identify the command word, then plan your answer before

putting pen to paper.
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Question 7(b)ii

This question assessed generic AO3 skills by asking candidates to suggest a control variable for

an unfamiliar investigation. Candidates should be aware of the terms independent, dependent,

and control variables and be to apply this knowledge to unfamiliar contexts. Many excellent

answers were given that correctly stated that the location, time of day, and species of limpet

should be controlled. A few candidates incorrectly referred to the independent and dependent

variables.
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This answer gained one mark for correctly stating that time of day should be controlled.

This answer did not gain a mark as it would not be possible to control predator numbers.

This answer gained a mark for correctly stating that the time would be controlled.
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This answer gained a mark for correctly stating that the species of limpet should be

controlled.
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Question 7(b)iii

This longer evaluative question required candidates to look at the data about limpet numbers

and temperature, the food web and use this to consider whether fossil fuel use would affect the

food web. Many outstanding answers were seen and the examiners were very impressed with

how well many candidates approached the question. Strong answers referred to the production

of carbon dioxide from fossil fuel combustion, and the possible effect of carbon dioxide on global

temperatures. Many went on to point out that the data shows that limpets decrease with higher

temperatures and that this would affect predators and algal populations. Many also stated that

the data was only for one month, commented on the length of time the investigation had

occurred and stated that other factors could be affecting the limpets. Few noticed that there were

data points that lay away from the line of best fit. It is pleasing to see how well centres and

candidates have progressed with these evaluative style questions.

This answer just gained one mark for stating that limpet numbers decrease as temperatures

rise.
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This excellent answer gained five marks. The candidate correctly states that carbon dioxide

is released, this may increase temperatures and then links this to the reduction in limpet

numbers. The candidate goes on to say that there would be less food for the gulls, reducing

their population and mentions other factors that could influence the food web.
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This excellent answer gained all five marks. The candidate correctly refers to the release of

carbon dioxide, the idea of greenhouse effect, the impact on limpets and the impact of

fewer limpets on the food web.
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This is another excellent answer that gained all five marks. The candidate clearly refers to

carbon dioxide release, greenhouse effect, the impact on limpet populations and other

species in the food web and other factors that would affect the food web.
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This answer gained four marks. The candidate refers to carbon dioxide release, greenhouse

effect, and decrease in limpets. The candidate also comments on the length of the

investigation for the fourth mark.
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Question 8(a)i

This question required candidates to give the name of an organism that has a gene from a

different species, ie, transgenic. Many candidates gave the correct answer but some referred to

'genetically modified' organisms which was in the question stem. The term 'transgenic' is defined

in the specification - candidates should know all the terms that are defined in the specification.

This answer did not state 'transgenic' so did not gain the mark.

This is the correct answer so gains one mark.
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Question 8(a)ii

This question assessed candidates' understanding of how to use enzymes to genetically modify

organisms. Restriction enzymes and ligase are the two enzymes referred to in the specification -

candidates should have a full understanding of their use and the role of plasmid vectors. Strong

answers referred to the cutting of DNA with restriction enzymes, the attachment of DNA using

ligase and the use of plasmids. Some candidates incorrectly referred to restrictive enzymes

and/or lipase enzymes - candidates should make sure that key, technical terms are spelt

accurately.

This answer gained one mark for the use of restriction enzymes to cut genes.

This answer gained two marks for correctly stating the roles of restriction enzymes and

ligase. There is no mention of plasmids so three marks was not awarded.
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This answer gained no marks. The candidate simply refers to the transfer of genes and does

not mention specific enzymes.

This answer gained all three marks. The candidate correctly states the function of restriction

enzymes, ligase and plasmids.
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This excellent answer gained all three marks for correctly giving the functions of restriction

enzymes, ligase, and plasmids.
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Question 8(b)i

This challenging question required candidates to analyse the information given to them in the

text about the function of golden rice in producing carotene and link this to the loss of vitamin A

deficiency. Strong answers explained that the rice would reduce eye problems such as night

blindness and that rice is a common, cheap food so would be easy to introduce into diets. Few

stated that having healthy people would reduce health care costs. Many candidates simply

restated the question stem by suggesting that the golden rice would reduce vitamin A deficiency

without explaining what a lack of vitamin A causes.
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This answer gained one mark as the candidate explains that the rice would reduce the

incidence of night blindness.

This excellent answer gained both marks. The candidate correctly states that the rice would

reduce night blindness and that rice is a staple food for many people.
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This answer gained one mark for correctly stating that the rice would reduce night

blindness.

This answer gained no marks. The candidate has restated that question stem that the rice

would reduce vitamin A deficiency but does not extend the answer any further.
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This answer gained two marks for correctly stating that vitamin A is needed for eyesight and

that rice is a cheap food.
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Question 8(b)ii

This challenging question required candidates to suggest why some people may object to

growing genetically modified crops such as golden rice. 'Suggest' questions require candidates to

use their knowledge in unfamiliar contexts and many candidates find this type of question

challenging. Strong answers explained that GM crops could cross-pollinate with wild plants and

so introduce different genes into populations that could affect food webs and compete with wild

plants. Some candidates also correctly stated that some people may object to GM crops as they

may feel that the crops could be harmful if consumed. A few candidates also correctly stated that

it may be better to ensure that people’s diets naturally have enough vitamin A.

This strong answer gained two marks for correctly stating that the genes could pass into

other organisms and then affect food webs.

This answer gained one mark for the idea of the GM rice affecting food webs.
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This answer gained one mark for the idea of the crops affecting ecosystems but does not

extend the answer any further.

This answer gained two marks for correctly stating that the GM crop could transfer into

other species and affect competition between species.
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This answer correctly states that some people may be concerned about potential side

effects of eating the rice and so gained one mark.
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Question 8(c)i

This question assessed candidates understanding of the use of pesticides to control pests. The

answer asked candidates to 'comment on' the information given in the table about the effect of a

pesticide on populations of insect pests, carnivorous beetles, and lizards. 'Comment on' requires

candidates to identify and describe all patterns in the data and then make judgements. Strong

answers correctly stated that populations of all three groups decreased and went on to identify

the exact points at which the insects and beetles began to increase and/or state that the lizards

did not recover. Candidates should be careful to accurately state where turning points in data

series are as some answers gave the wrong months. Very strong answers went on to give some

explanations, such as the pesticide being washed off, the insects becoming resistant and/or

predator/prey relationships. Most candidates gained at least one mark with many going on to

gain at least three.
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This answer gained one mark for the idea that all three types of organism reduce.
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This strong answer gained all four marks. The candidate correctly states that all three types

of organism reduce and then goes on to give the times that the insects and beetles begin to

increase. The candidate also explains the population changes in terms of predator-prey

relationships.
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This answer gained three marks. The candidate correctly states that all three groups

decrease. The candidate, unfortunately, has chosen the incorrect month for when the

insects increase. The candidate also gained a mark for the idea of resistance and the

predator-prey relationship.
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This answer gained one mark for the idea of all three groups decreasing. The candidate gave

the wrong month for the increase in insect pests.
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This excellent answer gained all four marks. The candidate correctly states that all three

types of organism decrease and goes on to state that the insects become resistant,

identifies when the beetles increase and states that the lizards do not increase.
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This answer gained all four marks. The candidate correctly states that all three groups

increase and correctly identifies the months when insects and beetles increase and states

that the lizards do not increase.
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Question 8(c)ii

This assessed candidates' understanding of the benefits of biological control. Strong answers

referred to the specificity, the fact that pests do not become resistant, the lack of need to reapply,

and the fact that bioaccumulation does not occur. A few candidates misread the question and

gave benefits of pesticide use. Most candidates gained at least one mark with many going on to

gain both.
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This answer gained no marks. 'Disadvantages for plants' is too vague and the candidate has

incorrectly referred to immunity rather than resistance.

Do not confuse resistance with immunity.

This answer gained two marks for the idea that biological control is specific and that it does

not leave a residue on the crops. This is an example of the converse answer that was

credited (disadvantage of chemical use).
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This answer gained one mark for the idea of no need to keep adding. The reference to lack

of pollution is too vague for a mark.

This answer gained two marks for correctly stating that chemical pesticides are non-specific

and that they need to keep being sprayed.
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This answer gained one mark for the idea that pests become resistant to pesticides.
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Question 9(a)

This question assessed candidates' understanding of what recessive alleles are. The specification

lists several genetic terms that candidates should be familiar with. Strong answers referred to the

fact that recessive alleles are only expressed when homozygous - candidates should be

encouraged to use technical terms confidently. Weaker answers referred to recessive alleles

being less frequent, less powerful, or being overpowered by dominant alleles.
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This answer gained one mark for the idea that recessive alleles are only expressed when

homozygous.

Make sure that you know what terms such as 'recessive', 'dominant', 'heterozygous', and

'homozygous' mean and use them in answers.

This is an example of an answer that was too vague to gain the mark. If the candidate had

stated that the allele is not expressed when heterozygous, or with a dominant allele, the

mark would have been awarded.
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This answer gains the mark for stating that the allele is only expressed when homozygous.

This answer gained a mark for correctly stating that recessive alleles are not expressed with

a dominant allele.

112 Int GCSE Biology 4BI1 1BR



Question 9(b)ii

This question assessed candidates' understanding of how to determine genotypes of individuals

from pedigree diagrams and construct a genetic diagram. Many excellent answers were seen that

correctly identified the parental genotypes from the diagram, set out the genetic diagram

correctly and calculated the probability correctly. Common errors included calculating the

probability of the offspring tasting PTC correctly as 0.75 but then not multiplying it by 0.5 to give

the probability of a male that can taste PTC. The examiners were impressed with how well many

candidates set out the genetic diagrams and it is clear that candidates and centres have worked

hard to develop a strong understanding of this area of the specification.
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This answer gained all four marks. The parental genotypes are correct, the diagram is all

correct and the final probability is correct.
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This answer also gained all four marks and the candidate has set out the diagram and all

their working very clearly.
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This answer gained three marks. The parental genotypes and diagram are correct but the

final answer is not multiplied by 0.5.
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This answer gained two marks. The parental genotypes are incorrect but two marks were

awarded for a consequential error.

Int GCSE Biology 4BI1 1BR 117



This answer gained three marks. The parental genotypes and the genetic diagram are

correct but the candidate has given a ratio for the final answer rather than a probability.
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Question 9(c)i

This question was well answered by many candidates with many gaining all four marks. The

question assessed candidates' understanding of natural selection in a novel context. Many

recognised that the allele for tasting PTC would have been produced by mutation, and that some

individuals would be able to survive by tasting poisonous food would reproduce and pass on the

allele.

This answer gained two marks for the idea that people could identify poisonous plants and

would reproduce.
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This excellent answer gained all four marks. The candidate correctly states that mutation

generates variation and that people who can taste the plants would survive and reproduce.
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This strong answer also gained four marks. The candidate correctly states that people who

can taste the PTC survive, reproduce and pass on the allele. They also state that mutation

has generated the allele for tasting PTC.
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This answer gained three marks for stating that some survive, reproduce and pass on the

allele.
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Question 9(c)ii

This challenging question asked candidates to suggest why the allele for not tasting PTC still

exists in populations. Strong answers stated that people who did not taste PTC would eat more

plants and so gain more nutrients. Other correct answers included the idea that heterozygous

individuals could still pass on a recessive allele and that some people tend to live in areas where

there are no poisonous plants or have diets which focus more on meat and fish.
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This strong answer gained two marks for correctly stating that people who taste PTC may

eat fewer vegetables and so lack fibre.

This answer gained one mark for the idea that some people have evolved in areas with no

poisonous plants.
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This answer gained one mark for correctly stating that some people can be carriers and still

pass on an allele for not tasting PTC.

This answer gained two marks for correctly stating that people would eat more vegetables

and the idea that heterozygotes would still carry a recessive allele.
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Question 10

This final question was the six-mark experimental plan. The context of this question was the

effect of light colour on the rate of movement of fly larvae. The examiners were very impressed

with the high standard of many answers. Most candidates gained at least two marks with many

going on to gain all six. Many candidates planned their answer using CORMS (C- change the

independent variable, O- control focused on the organism, R - replicates, M - how to measure the

dependent variable, S- which other variables need controlling) and it was pleasing to see that

most went on to write their plan fully. When stating how to do repeats, candidates should be

careful to stress that the repeats are for reliability and so in this question, there would need to be

repeats with each light colour. Control variables should be ones that are relevant to the

experiment.

126 Int GCSE Biology 4BI1 1BR



Int GCSE Biology 4BI1 1BR 127



This excellent answer gained all six marks. The candidate states that different colours of

light area used ©, the larvae are of the same species (O), each colour is repeated ®, the time

taken for each lap (M,M) and lists controls such as humidity (S,S). The candidate has planned

their answer using CORMS which is an example of excellent practice.

Plan your experiment using CORMS and then use this to write your plan in full.
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This answer gained three marks for using different light colours ©, and recording the

number of laps in a set time (MM). The repeat mark was not awarded as it was for the

different colours.
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This answer gained six marks for: changing the light colour ©, measuring distance moved in

10 minutes (MM), repeating the experiment ®, and controlling the food and temperature

(SS).
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This excellent answer gained six marks. The candidate states that the light colour is changed

©, the same age of larvae are used (O), the experiment is repeated ®, the speed ie

calculated using the distance and time (MM), and lists several control variables (SS) such as

temperature and light intensity.
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Paper Summary

In future series, candidates should:

• Have a full understanding of the requirements of all the command words listed in the

specification

• Make sure that they add key terms and depth commensurate with GCSE standards

• Explore data and experimental designs thoroughly when answering longer, evaluative

questions

• Focus on the number of marks allocated to a question when structuring an answer

• Understand how to design valid, controlled and reliable experimental plans.
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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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