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Introduction

The Pearson Edexcel GCSE (9-1) Paper 1 Biology (Higher tier) paper is the first of two papers taken

as part of the GCSE (9-1) Biology qualification. This is the eighth assessment of the GCSE (9-1)

which takes place in May each year. The Biology specification and the qualification follows a linear

assessment model whereby candidates must complete the two papers, worth 100 marks each, in

the same single year of certification. Paper 1: Biology (Higher tier) is assessed by a variety of

question types, including multiple-choice questions, short-answer questions, calculations and

extended open-response questions. Candidates should answer all questions in a time period of 1

hour and 45 minutes. The extended open-response questions are identified by an asterisk (*) in

the question paper to indicate that marks are also awarded for the ability to structure a response

logically. There are two such questions in this paper. In addition, the GCSE (9-1) Biology

qualification assesses practical knowledge and maths skills, the requirements of which are given

in the specification. Furthermore, there are 8 mandatory core practicals which candidates must

complete prior to the examination, as aspects of working scientifically are also assessed in

questions throughout the paper. Paper 1: Biology (Higher tier) contains questions assessing the

content from Topics 1 to 5, as identified in the specification.

In this examination series, in questions that overlapped with the foundation tier, candidates were

required to respond to questions that tested their knowledge and understanding of

communicable and non-communicable diseases linked to waist to hip ratio, mitosis, the

movement of substances including osmosis and diffusion and the work of Gregor Mendel on

genetic crosses. Questions on the higher paper only assessed knowledge and understanding of

growth percentiles, food tests for fats, human evolution and extinction, the three-domain

classification system, cholera linked to the immune response, CT and PET scans, testing reaction

times linked to factors affecting the speed of transmission in neurones, the inheritance of a

dominant genetic disorder and the use of fertilisers. The first extended open response assessed

knowledge on the production and use of monoclonal antibodies to diagnose blood clots and the

second required candidates to apply their knowledge on the stages needed to extract DNA from

strawberries and the structure of DNA—as such this question addressed practical knowledge.

Other questions designed to assess practical skills included an understanding of calorimetry, the

design of an investigation to test reaction times, as well as the identification of relevant controlled

variables and the reasons why these need to be controlled. The question on tissue culture utilised

knowledge from the core practical on aseptic techniques. The mathematical skills assessed in this

paper related to interpretation of a growth percentile chart, a calculation of waist to hip ratio,

significant figures, a calculation of the volume of a cube, a magnification calculation and the use

of percentages to interpret genetic cross outcomes from Punnett squares.

There are now many past papers with mark schemes and examiner’s reports available as well as

practical support booklets for this qualification and it is clear that these resources are being

utilised as part of the revision process. The use of scientific terminology in responses continues to

improve, not just in higher ability candidates. Improvements were seen in responses to questions

on the immune response, osmosis, magnification calculations and the analysis of data from a

graph. Most candidates were able to access both extended writing responses, although the

quality of responses was greater for the extraction and structure of DNA than monoclonal

antibodies. The responses to practical questions on a food test and reaction times showed a

good level of understanding but candidates are still not scoring well when asked to suggest
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improvements to investigations. The uses of CT and PET scanning is higher content and had not

previously been examined to the level of detail it was assessed at this year. Candidates found it

challenging to explain how and why these techniques are used. Candidates are also still

illustrating the misconception that children in the 5th percentile are not growing as expected and

need to ensure they can interpret percentile graphs accurately. The question relating to extinction

illustrated that candidates are occasionally answering questions they expect to be asked based

on previous questions and not the current question posed, with many giving answers related to

evolution and not extinction. Within this topic candidates successfully described changes that

have occurred during human evolution and the uses of stone tools. The question on eukaryotes

and prokaryotes linked to the three-domain system proved challenging for candidates to gain full

marks, with many limiting their knowledge to the presence or absence of a nucleus. Candidates

demonstrated a good understanding of tissue culture and the inheritance of dominant genetic

conditions in both the four mark questions on the paper.

There was an improvement in the level of detail given in answers to practical questions linked to

planning an investigation. It is clear that many candidates had completed the practical to extract

DNA from cells, used aseptic techniques in tissue culture practical work and had tested reaction

times using a ruler. In general, maths questions showed a good level of understanding, although

some candidates did not give answers to the correct order of magnitude when calculating the

magnification used and some candidates did not give the waist to hip ratio to the number of

significant figures requested in the question.
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Question 1(a)ii

This question required candidates to identify that at four years old and six years old the boy was

on the 5th percentile for growth. From this they could then conclude that his growth was as

expected or normal. Most candidates identified that the boy was on the 5th percentile but did not

always interpret this as normal growth and stated that he was short for his age. A number of

candidates illustrated the misconception that children on the 5th percentile are not growing

normally.
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This gained full marks as the response recognises that the boy is on the 5th percentile and

that growing at a healthy/normal rate was accepted.
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This gained one mark for the 5th percentile but does not make a judgement about the

growth of the child.
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Question 1(b)i

The first marking point for this question required the identification of ethanol and water being

required to test for lipids. The second marking point was for the presence of a white emulsion

indicating a positive result. The idea of cloudy or a white precipitate were credited for the second

marking point. Most candidates successfully described the test for lipids but some candidates

only mixed the food with ethanol so did not obtain the first marking point.

This gained full marks as the candidate has indicated the requirement for ethanol and water

as well as the positive result.
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This gained one mark for the positive result. The candidate has omitted that water is also

required in the test for fats.

Learn the methods for the four food tests as well as the positive and negative results which

would be observed.
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Question 1(c)

This question asked what calorimetry was used to measure. Marks were obtained for the idea

that it measured the energy content or calories in a food and most candidates gained the mark

for this question.

Calories was accepted as it is used as a unit of measurement for energy content.

The energy stored in the food gained the mark.

This is the equipment and not what it is used to measure so did not gain the mark.
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Question 2(a)

This question required the identification of two ways in which the spread of tuberculosis could be

reduced or prevented. Most candidates gained the marks for the idea of covering the mouth or

wearing a mask and isolating infected individuals. Vaccination and the idea of washing hands

were less common responses and antibiotics was rarely given. The question was well answered

by most candidates. Some candidates only gained one mark for two very similar ideas like

covering the mouth and wearing a face mask which were the same marking point. Responses

that referred to the idea of social distancing were credited but not just the term lockdown. Using

PPE was not credited unless the answer referred to specific ideas related to tuberculosis.

This gained two marks. Face masks was a common answer given, washing hands was also

creditworthy. Washing, sanitising or disinfecting surfaces or hands was credited for this

marking point.
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Both of these answers would prevent the spread of TB and gained full marks.

Although brief responses both isolation and vaccination would reduce the spread of TB so

the response gained full marks.
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Question 2(b)i

Candidates could gain the mark for this question by stating that liver disease is non-

communicable because it cannot be spread from person to person or that it was not caused by a

pathogen. The idea of it being caused by alcohol consumption was also accepted.

This gained the mark as it clearly indicates that liver disease is not spread person to person.

Lifestyle choices was insufficient on its own but consumption of alcohol was credited as a

reason why liver disease is non-communicable. The knowledge is covered in topic 5 of the

specification.
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This high level response gives both aspects of the mark scheme although only one was

required for the mark.

Use key scientific terms to improve responses to questions.
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Question 2(b)ii

For this question candidates were given the equation to calculate the waist to hip ratio and asked

to give the answer to 2 decimal places. Most candidates successfully calculated the correct

answer but not all of them correctly gave the answer to 2 decimal places.

This response gained one mark but it was not correctly rounded to 2 decimal places.

Apply rules on rounding when giving answers to a specific number of decimal places or

significant figures.
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This response clearly shows the workings and the answer correctly given to two decimal

places.
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Question 2(b)iii

This question required candidates to interpret the data in figure 2. The first mark was for

identifying that a waist-to-hip ratio of 0.75 equates to a low health risk. The second marking point

was for justifying this interpretation. The mark was given for the idea that 0.75 is less than 0.8 or

that this showed that the excess mass or fat was not around the waist or vital organs. Some

candidates confused waist-to-hip ratio with BMI and some responses referred to health

complications as a result of low body mass despite no information relating to mass being given in

the question.

This scored both marks for the low risk to health and that the fat was not around the waist

or vital organs. Weight or mass around the vital organs was also credited.
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This illustrates the alternative way to gain the mark interpreting that the female had a low

risk to health as 0.75 is less than 0.8.
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The question gives no information regarding the mass or BMI of the female so

interpretations about other health risks cannot be made. A number of candidates lost

marks for giving answers with a similar content.
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Question 2(c)

Most candidates scored highly on this question recognising that cells produced by mitosis had

the properties of being genetically identical or diploid. The idea that two cells were produced or

that they were body cells was credited. Descriptions of diploid were also accepted. No credit was

given to the uses of these cells in growth, repair or asexual reproduction. Candidates lost marks

where they gave contradictory answers to one of the marking points such as haploid cells or

genetically different cells.

This scored one mark for two correct answers and one incorrect answer. The list rule

applied to responses that gave more than two answers.
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This response illustrates three marking points which were all correct and gained two marks.

Two cells, genetically identical and diploid.

This gains full marks hitting three marking points. There was no credit awarded for the use

of the cells in growth and repair as this question asks for properties.
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Question 3(a)

Candidates scored well on this question explaining that the mass of the potato would increase

due to osmosis. Marks were awarded for defining the process of osmosis as well as the idea that

water moved into or was absorbed by the potato. Candidates were limited to two marks when

they incorrectly stated that the mass of the potato would decrease. Answers to this question

indicated that candidates had used previous papers during revision and more candidates are

defining key terms within their explanations.
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This has four marking points illustrated. The potato absorbing water through osmosis and

as water is being absorbed so the marks for semi-permeable membrane and high to low

concentration were awarded.

Learn the definitions for the movement of substances including diffusion, osmosis and

active transport.
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This scored full marks. The cells absorb water was sufficient for the potato absorbs water.

Via osmosis and increased mass were also credited.
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This scored two marks for osmosis and the description of the net movement of water. The

question asked about the mass change and this response has not indicated whether mass is

gained or lost.
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Question 3(b)i

Most candidates scored full marks on this question, correctly calculating the volume of cube C.

Most candidates calculated this by using 33. Some candidates used the surface area to volume

ratio to obtain the correct answer, by dividing 54 by 2.

This response shows the correct answer and the decimal place is correct. They also show a

correct method.
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This has the correct answer crossed out but replaced with the incorrect calculation and no

marks were awarded. The correct answer on the answer line always scores full marks even if

the workings shown are incorrect.

Only show one method for a calculation. If you get the answer incorrect examiners will not
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credit correct workings if incorrect workings are also shown.

This response had calculated the correct answer of 27 but used it in an additional step. One

mark was awarded. They crossed out the incorrect workings. Full marks cannot be awarded

if the number on the answer line is not correct.
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Question 3(b)ii

This question required candidates to explain the difference in the time taken for cubes A and B to

become colourless. Most candidates scored well by recognising that cube A was quicker because

it was smaller or that it had a large surface area to volume ratio. The reverse argument was also

accepted. No marks were awarded for quoting times from the table or calculated differences

without an indication of which was quicker or slower. References to surface area in isolation were

ignored. No credit was given to the idea of a faster rate of diffusion, as the linked explanation

related to diffusion distance and not rate.

This response shows the reverse argument. Cube B has a smaller surface area to volume

ratio and is the reverse of the second marking point and a longer time for the colour to go is

the first marking point. The rate of diffusion was ignored as it is incorrect. The third marking

point was for a shorter diffusion distance (for cube A) or reverse argument.

For diffusion, check whether the question is examining the rate of diffusion or diffusion

distance.
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This did not explain the difference in cube A and cube B and only referred to cube C so no

marks were awarded.

Make sure you answer the question being asked.
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This response scored zero. The first marking point needed to imply that A was quicker or B

was slower. Just quoting times or time differences was not sufficient. It is not clear from this

response which cube has the greater volume or lower SA:V so the second mark was not

awarded either.
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Question 4(a)ii

The mark for this question was awarded for any indication that the wrinkled pea characteristic

was recessive. No marks were awarded for the idea of less dominant or not dominant.

References to the round pea characteristic were ignored.

This did not gain the mark as there was no link between the wrinkled peas and recessive.

This implies wrinkled peas are less dominant but a reference to recessive was required.
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This gained the mark for the link between the wrinkled pea characteristic and recessive.
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This statement is correct but does not answer the question as it does not indicate how it

relates to the wrinkled pea characteristic.
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Question 4(b)i

This question was high scoring with most candidates successfully completing the Punnett square

and giving 25% as the probability of producing a plant with wrinkled peas. An error carried

forward mark was given for the incorrect gametes leading to the correct completion of the

Punnett square.

This gained one mark. They have correctly completed a Punnett square from incorrect

gametes. 100% is incorrect but had the answer line had 0% they would have gained a

second mark as an error carried forward was applied to this question.
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This illustrates the correct gametes, completed Punnett square and correct percentage

probability.
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Question 4(b)ii

Most candidates gained two marks for this question for giving two environmental conditions

which could be controlled. The most common answers given related to temperature, light or

water levels. Good responses referred to the idea of using a greenhouse or the idea of

eliminating insects or other plants that could lead to cross pollination.

The controlling of light and water levels were common creditworthy responses.
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Both aspects of this response are correct. A greenhouse is a method of controlling the

environment and pesticides would prevent insects and other organisms influencing

pollination or affecting the growth of plants.
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Question 4(c)i

Some candidates lost marks on this question by not reading the requirements from the question.

Candidates were instructed to write the words yes or no in each box. Ticks or crosses were

accepted but both boxes had to be completed for a mark for that row to be awarded. It cannot be

assumed a blank box indicates no.

This scored zero as they have not completed both boxes on any row.

Read the instructions given in the question carefully.
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All three rows are correct in this response so maximum marks were awarded.
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Question 4(c)ii

This question asked for a definition of a diploid nucleus. Answers should refer to pairs of

chromosomes or a full set of chromosomes. Responses that related to human diploid nuclei were

accepted, including 46 chromosomes or 23 pairs. The term diploid relates to chromosome

number and answers that just referred to the amount of DNA were not credited.

Diploid nuclei have pairs of chromosomes. This did gain the mark for 46 chromosomes or

23 pairs. Any number of chromosomes other than 46 was ignored but any number of pairs

of chromosomes was accepted.
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The response needed to refer to chromosomes rather than DNA or genetic material. No

mark was awarded.

Learn the definitions of genetic terms including allele, gene, haploid, diploid, heterozygous,

homozygous, dominant, recessive, genotype and phenotype.
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Question 5(a)i

The mark for this question was obtained by most candidates by correctly calculating that Homo

habilis had lived on Earth for 900,000 years. Some candidates incorrectly calculated the time

period as 1.1 million years.
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Question 5(a)ii

Candidates were asked for one way in which Homo habilis would have used tools. The most

common responses included hunting or as weapons. The idea that the tool was a sharp stone or

a sharpened stone was not credited. Although rarely seen the idea that the tools could be used to

date fossils was credited

Protection, unqualified, was not sufficient but weapons are a use of stone tools.

This is a description of hunting. There were many different answers to this question and

they could be phrased in different ways and still gain credit.
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Question 5(a)iii

Many candidates gained full marks for this question by indicating that Lucy’s skull size was

smaller and that she had longer arms or shorter legs. The idea that she was shorter or walked

less upright was also credited. The idea that Homo habilis walked on two feet or was bipedal was

insufficient as this applies to Lucy as well. Responses that just indicated that Lucy was more ape-

like were ignored. Some candidates thought that Lucy lived more recently than _Homo habilis—

most of these responses did not gain any marks

Different shaped skulls or different teeth was acceptable for the second marking point.

Different sized skulls is insufficient on its own as candidates should know that skull size is

smaller in Lucy. Different limb sizes is also not enough; responses need to refer to arms or

legs and clarify the relative length.
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Differences in skull size was insufficient. It needed the idea of smaller for Lucy or larger for

Homo habilis. Homo habilis is more upright is worth one mark but not that they walked on

two feet or bipedal as this applies to Lucy as well.

When marking comparisons ensure that language used is comparative with 'er’on the end of

words.

GCSE Biology 1BI0 1H 45



Unless otherwise stated it was assumed that statements refer to Lucy based on the

question. The language used in this response is comparative and it gained full marks for less

upright, longer arms and smaller skull all being acceptable answers.
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Question 5(a)iv

This question discriminated across the ability range of candidates sitting the paper. Marks were

awarded for a selection pressure, change in the environment or named selection pressures linked

to the idea the Australopithecus afarensis did not have advantageous adaptations or could not

adapt which led to them being outcompeted. Responses that described the process of evolution

were not credited as this does not explain extinction. Candidates must ensure that they answer

the question which has been asked and not what they are expecting based on previous question

papers.

This gained one mark for outcompeted, a second mark for the idea that the new species

was more adapted and the third mark for the link to food or a selection pressures. The

response refers to selection pressures, adaptations and competition which are all key

scientific terms.

GCSE Biology 1BI0 1H 47



Starvation implies a lack of food so gained the first marking point. Not able to adapt was

credited from the additional guidance for the second mark. Changing environments would

also have gained the first mark.

This gained a mark for selection pressure/change in climate. They also gained the mark for

competition. The better adapted ones survived does not explain extinction unless it refers to

another species. The evolution of a new species does not answer the question but this type
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of answer was common in the responses
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Question 5(b)

Most candidates gained one mark on this question for the idea that prokaryotes have no nucleus

or the reverse argument. More detailed responses did go on to state that eukaryotes have

membrane bound organelles or mitochondria. Alternatively good responses included the idea

that genetics was involved in the proposal of the three-domain classification system. Very few

candidates linked all of these ideas together to gain full marks.

Ideas related to cell size, unicellular or multicellular do not describe the differences between

prokaryotes and eukaryotes so were not credited. This gained one mark for prokaryotes

having no nucleus and one mark for genetic analysis or the reference to DNA/RNA being the

basis for the three-domain classification system.
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Advances in technology was too vague for the mark which needed to link to DNA/RNA or

genetics. This gained a mark for the reverse argument of eukaryotes having a nucleus and

that they had mitochondria. The cell wall and other cellular structure such as ribosomes or

vacuoles were ignored as they do not answer the question.
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This high level answer gained two marks in the first sentence for no nucleus or

mitochondria. They also gain the mark for the basis of the three-domain classification

system for the idea of unused sections of DNA or the development of genetics.

52 GCSE Biology 1BI0 1H



Question 6(a)i

This question asked candidates to give the function of two structures identifiable from the

diagram. Candidates lost marks when they gave the names of the structures and not functions.

For structure Q the function of the cell wall capsule or cell membrane were accepted. The most

common responses were that P was for movement and Q was for protection or maintaining

structure.

Movement or swim was acceptable for P and controlling what moves in or out of the cell

was acceptable for Q from the additional guidance on the mark scheme.
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This scored zero as it identified structures but did not give the functions.

Always read the question carefully.
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Movement gained the mark for P and protecting the cell or structure of the cell gained the

mark for Q.
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Question 6(a)ii

This gained one mark. An answer of 6 to any error on the power of ten gained one mark.

They have incorrectly converted units.

Know how to convert measurements between nanometres, micrometres and millimetres.
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The only error in this calculation is the unit conversion and it gained one mark. The answer

converts mm into m.

Magnification increases the size. Check your answers—logically magnification should be a

number bigger than 1. Light microscopes typically magnify between x40 and x1000 with

electron microscopes having even greater magnifications.
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This candidate has done a division both ways by the look of the workings but has the right

answer on the answer line, gaining two marks.
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Question 6(a)iii

The symptoms for cholera that were accepted included diarrhoea, nausea, vomiting, dehydration

or stomach pain. Tolerance was applied to spellings, particularly for the word diarrhoea. General

symptoms of infection such as fever or headache were ignored.
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Question 6(a)iv

Most candidates gained the mark for recognising that Vibrio cholera is transmitted through water.

Body fluids or contact were not credited.

The link to water was sufficient for the mark on this question, it did not need to state

infected or contaminated water. Water-borne would also have been credited.
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Question 6(b)

Many candidates gain full marks on this question for lymphocytes produce antibodies against the

pathogen’s antigens. Fewer responses than previously seen confused antigens and antibodies.

The idea that antibodies kill pathogens was not credited. High level responses went on to give the

idea that pathogens clumped together by the antibodies were destroyed by phagocytes or during

phagocytosis.

This gains all thee marks for lymphocyte, complementary antibodies and pathogen’s

antigen. They could not gain the additional marking point as they have antibodies causing

the pathogen to die. This idea required phagocytes or phagocytosis.
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This response has marks for pathogen’s antigens, lymphocytes and producing antibodies in

the first sentence. They also have the additional mark point for phagocytes engulf the

pathogens.

White blood cells attacking pathogens was not sufficient for the additional marking point.

They have the idea that antibodies are produced so gained one mark. There is no indication

of where the antigens are as it does not link to the pathogen so this mark was not awarded.
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Question 7(a)i

The details of CT scans had not previously been assessed in this way and a range of marks were

awarded for this question. Good answers included the idea that X-rays are absorbed by tumours

with some linking this to the idea that tumours are more dense or that they are a mass of cells.

Radiation was not credited for X-rays. Some misconceptions seen included that the X-rays were

reflected by the tumours, or that some sort of tracer is involved. Some responses indicated that

tumours had different densities but did not indicate that they were more dense.

A clump of cells was credited as equivalent to a mass of cells. That tumours were dense was

also acceptable.
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This explanation showed a good level of understanding and scored full marks for tumours

being more dense and absorbing X-rays, illustrating all three possible marking points.
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This has mp1 for X-rays. Just the idea of showing the tumour/the white area being the

tumour or the tumour being highlighted was not sufficient as detecting tumours is given in

the question.

Try to ensure you do not repeat the information in the question and that your answer

includes more details.
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Question 7(a)ii

Most candidates gained the mark for this question as tumours in the cerebrum or cerebellum

would affect vision. The occipital lobe, hippocampus and frontal lobe were also accepted. The

medulla oblongata was not credited.
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Question 7(b)

Some responses to this question lack the detail required to obtain the marks. The first mark was

for the idea of the glucose going to the tumour—just going to the brain was insufficient. The

second mark was for the linked explanation aspect which included that the tumour cells are

dividing, respiring or have a higher metabolic rate. The idea that they are more active was

insufficient. Some candidates did gain a second mark for recognising that glucose is needed for

respiration without gaining the first marking point.

This gained a mark for the tumour uses glucose and the second mark was for respiration.

The first marking point was awarded for the link between the glucose and the tumour and

this could be obtained by different phrases including used by, entered, diffused into, bound

to or found the tumour.
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Question 7(c)

The level for this question was determined by the detail given for the production of monoclonal

antibodies and their use in diagnosing blood clots. Most candidates were more confident

describing the production rather than their use. Common errors seen included injecting the

rodent with a pathogen, extracting antibodies not lymphocytes or that blood clots would be

diagnosed with a test strip kit or using monoclonal antibodies with a coloured tag. Level 1 was

awarded for limited knowledge on diagnosis or production. Level 2 was awarded for good

knowledge of both aspects or detailed knowledge of one aspect. The top of the level was

determined for using the key scientific ideas correctly. Level 3 required detailed knowledge on

both the production of monoclonal antibodies and their use in diagnosis. Detailed knowledge for

the production of mAb needed to include the role of an animal, the extraction of lymphocytes,

and fusion to myeloma cells to create hybridomas. For the use of mAb, details needed to include

the injection of the mAb into the patient and them binding to the blood clot which would allow

the location to be determined. The top of the level was determined for using the key scientific

ideas correctly.
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This response scored level 3, 6 marks. They have a detailed explanation of both mAb

production and use in diagnosis with no errors or omissions in their explanation.

This is a level 2 response worth 4 marks. They have a detailed explanation of the production

of monoclonal antibodies without errors and using scientific terms correctly. They cannot

access level 3 as they do not have a detailed explanation of the use in the diagnosis of blood

clots.
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This scored level 3 and 5 marks. They have a detailed production of mAb and use in

diagnosis. They are limited to 5 marks because they fused the antibody to the myeloma cell

and there was no radiolabelling so there is some omissions and errors with their use of

scientific terms.
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This gains level 2 for a detailed explanation of the production of mAb. There was limited

detail on diagnosis so level 3 is not awarded. They gained 3 marks as they injected a

disease/condition into the mouse and not an antigen or blood clot related molecule so they

lacked accuracy on their use of scientific terms.
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Question 8(a)i

This question asked candidates how they would determine a median value.

• The mark was awarded for the idea that it was the middle value or that if all the values were

put in order it would be the third one as five tests were completed.

• Just the idea that it was a third value was insufficient for the mark as the third test may not be

the median value.

• Candidates who did not score on this question most likely stated how a mean would be

calculated.

The third test is not necessarily the median value. If they had ordered the values and taken

the 3rd value then this would have been acceptable for the mark.
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This explains how to determine a median value and was awarded the mark.
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Question 8(a)ii

This question required candidates to identify one variable that would need to be controlled and

to explain why this was necessary. Most candidates gave the idea of the starting point of the ruler

or where the catching hand started. Few candidates made the link that variables are controlled to

ensure validity or comparability of data. Controlling variables does not ensure reliability or

accuracy. A common misconception was that the weight of the ruler or the length of the ruler

would affect how far or how fast the ruler would drop.

The ruler being dropped from the same height is a controlled variable but it only gains one

mark as it is not linked to the explanation of being valid or comparable.

This illustrates a variable that can be controlled linked to the idea that if it was not controlled

the results would not be comparable—for two marks.
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Question 8(a)iii

Candidates who scored well on this question identified that student A had the fastest reaction

time because they had the smallest mean distance or that the ruler fell the shortest distance.

Many candidates identified that the distance the ruler fell decreased with repetition but they did

not always explain why this occurred and only obtained one mark. Candidates should try to use

data in a mathematical analysis when it is available in the question.

This illustrates the misconception that reaction time increases if the ruler is caught quicker.

Reaction time is the time it takes to react-- an increased reaction speed leads to a decrease

in reaction time.
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This has a better reaction or shorter distance but does not explain the conclusion so only

gained one mark.
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This gains full marks as they have a conclusion for student A and explained that it had the

lowest mean distance which was sufficient.

If you have calculated a mean then include the value in your answer.
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Question 8(a)iv

This question required the candidate to devise a plan and scored more highly than plan questions

in previous series. Most candidates gained a mark for getting two students to each consume a

different drink or for the same student consuming both drinks with a time interval in between.

More detailed responses referred to the use of a control and that multiple students could be

used or that mean could be calculated. When a variable was controlled the most common

responses were the same volume of drink or the time in the interval between drinking and taking

a test.

This scored full marks as they describe a control, have the same student drinking both

drinks on different days and also give a controlled variable of waiting for 10 minutes.
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This gained one mark for calculating the mean values for one student’s data and they

describe the same student drinking each drink at different time points for the second mark.
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Question 8(b)i

Candidates were asked to identify the labelled structure which is the cell body. The line is not

pointing to the nucleus so this was not credited. Cytoplasm is not a structural feature of a cell.
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Question 8(b)ii

Candidates were required to use figure 12 to comment on how the diameter of a neurone affects

the speed of electrical impulses. Most candidates successfully identified that increasing the

diameter increased the speed and many identified that the increase in speed was greater for

myelinated neurones. Higher level responses successfully manipulated the data from the graph

or indicated that the increase in speed for the myelinated neurones was linear.
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This gains full marks for giving the basic relationship between neurone diameter and speed

of electrical impulse but clarifying that the relationship was linear for myelinated neurones.

They also gained the third mark for the increase being greater for myelinated neurones.
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Question 9(a)ii

Detailed responses to this question were limited. Many candidates only identified that the build-

up of mucus would reduce the diameter of the airway or affect gas exchange. Higher level

responses did refer to ciliated epithelial cells and how cilia would not be able to move the mucus

which would trap pathogens or increase the chance of infection.

This gained two marks for narrowing the airways or a cough and for preventing the cilia

from moving the mucus.
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This is an example of a common response gaining one mark. It does not give the key

scientific details on the effect of the mucus on cilia or increased chance of infection.
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Question 9(b)

The majority of candidates successfully completed the Punnett square for this question. Marks

were not awarded if the letters used were not the same or if a sex-linked Punnett square was

given. The explanation marks were awarded for identifying the 50% chance offspring being

unaffected or affected. Higher level responses linked this to the correct science in terms of the

alleles inherited. A minority of responses illustrated the misconception that there are carriers of

dominant genetic diseases.
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This scored full marks. Two marks for the Punnett square, then two marks for the

explanation that 50% are affected and 50% unaffected and those heterozygous have the

disease and those homozygous recessive do not have the disease.
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This Punnett square gained two marks. The explanation refers to 50% affected and 50%

unaffected linked to the affected person inheriting the dominant allele or for the unaffected

not inheriting a dominant allele.

This only gained one mark for completing a Punnett square from incorrect gametes. No

further marks are awarded as there was no error carried forward as the candidate has

demonstrated a lack of understanding of the genetic inheritance of the dominant disorder

by giving the incorrect gametes initially.
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Question 9(c)

This extended open response question was answered well by the majority of candidates. The

detail given for the extraction of DNA from strawberries enabled most candidates to access at

least level 2. Some candidates were then limited by a lack of information about the structure of

DNA, possibly because they did not address this bullet point or that they just linked it to the idea

that the structure of DNA is a double helix. High level responses were awarded full marks for

sufficient detail on the reasons for the extraction stages and full details on the structure of DNA

including hydrogen bonds between complementary base pairs. Candidates must ensure that they

address all aspects of the question when answering extended open responses to allow them to

access the higher levels.

This is a level 3 response worth 6 marks for detailed explanations of both the extraction of

DNA linked to reasons for the extraction stages as well as the structure of DNA including the

linking of complementary base pairs with hydrogen bonds.
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This response illustrates some misconceptions and lacks the detail required for above level

2. The response scores three marks for brief details on both the extraction and structure of

DNA. They gain three marks as there is insufficient detail on the reasons for the extraction

stages.
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This illustrates the type of response seen where not all aspects of the question have been

addressed. There is a detailed explanation of the extraction of DNA including the reasons for

each stage but the only detail about the structure of DNA is the reference to a double helix.

The response scored 4 marks.
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Question 10(a)

The mark for this question was awarded for successfully identifying from the graph that there

was no annual increase in the European population over a four year period between 1996 and

2000. The most common incorrect response was stating that this was for five years and

candidates lost marks where they stated the range of years and not the number of years as

required by the question.

The candidate has successfully calculated four years as the period of time where there is no

increase in European population.
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This is the years where the line crosses the x-axis but not the number of years as required

by the question.
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Question 10(b)i

This question was answered well by most candidates having included the idea that fertilisers

increased crop yield for an advantage and the most common disadvantage seen was the idea

that it runs off into water or causes eutrophication. Candidates must ensure that their answers

include details as just that it damages the environment was insufficient for the mark.

Quicker growth rate is an advantage and expensive is a disadvantage so the response gains

two marks.
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This was the most common answer given with increased crop yield or growth for the

advantage and leaking into rivers or eutrophication for the disadvantage.

This response scored one mark. Faster growth was accepted for increased growth but

damage to the environment too vague for a disadvantage—it needed a specific example.

Make sure to include specific examples in answers.
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Question 10(b)iii

Not all candidates were able to successfully identify improvements that could be made to this

investigation. The most frequent error was just to give the idea that more fertiliser concentrations

should be used rather than focusing on the details of the investigation and identifying that these

concentrations needed to be within the range already used. Good response is identified by the

control field needed to be used for that variable to be controlled. Just the idea of repeating the

investigation was insufficient for a mark on this question. The idea that different crops should be

used is an alternative investigation and not an improvement to the current one and therefore

was not credited.

This scored one mark for the idea of a control but a wider range of concentrations was not

credited. It needed to be the idea of more concentrations within the range tested initially.
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This gained two marks, the first for the idea of using smaller increments and the second for

controlling a variable for which soil pH was acceptable. The idea of using the same

conditions was not credited and nor was temperature as this cannot be controlled in the

field. The idea of field aspect was credited within the marking point for a controlled variable.

This gained full marks. Just repeating the investigation was not sufficient: it needed to be

clarified that this would be over a larger area or at each concentration of fertiliser as

illustrated in this response.
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Question 10(d)

Candidates demonstrated a good level of knowledge on the process of tissue culture to obtain

genetically identical plants. Nearly all candidates gained two marks for taking a sample from the

plant and placing it onto growth medium. Many candidates identified that hormones would be

applied or that the plants would develop roots or shoots. Auxins were mentioned utilising

knowledge from topic 6. High scoring responses also identified the need for aseptic techniques

and these included sterilising the agar using an autoclave or disinfecting the sample obtained

from the parent plant.

Take a cutting is the first mark. Growing in agar is acceptable for a second mark, containing

growth hormones is a third mark. Named hormones, eg auxins or rooting powder were

accepted. Using sterile equipment or autoclaving the growth medium gives the final mark to

obtain full marks for the question.
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Taking cells from a meristematic region is the first mark, agar jelly containing auxins is a

further two marks.

This response shows the common lower level of response seen with extracting cells from a

plant and growing them on agar without any further detail on the tissue culture process.
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Paper Summary

Based on their performance on this paper, candidates should:

• Ensure they answer the actual question in the paper. Written responses to a number of

questions indicated that candidates used past papers as part of their revision process, which

is commendable, but care must be taken to ensure that candidates answer the actual

question in the paper, as although the knowledge may be similar the question is rarely

identical.

• Recognise that the word 'explain' means additional scientific information is needed that is

linked to the answer given and the quantity of additional information given should reflect the

number of marks awarded for the question.

• When making comparisons ensure the language used is comparative with 'er' as a suffix to

the words used in responses.

• Read the information given in the introduction to the question but avoid repeating it in the

answer as it will not gain credit. Candidates should also read mathematical questions

carefully to note whether an answer is required in a specific format, such as number of

significant figures. They should ensure they consistently apply rules for rounding up

numerical answers.

• Ensure that when describing data from graphs and tables they identify the trends shown and

use data in written responses and using mathematical analysis such as mean calculation is

possible. A mathematical manipulation of the data is nearly always likely to be creditworthy.

Candidates need to ensure readings from percentile charts are accurate.

• Make sure that key scientific terms from the specification are understood including diploid,

prokaryotes, eukaryotes, allele and chromosome. When completing Punnett squares for

inheritance, ensure that the same letter is used for the alleles.

• Always show the mathematical workings when doing calculations as a mark can be awarded

for errors carried forward.

• Check the number of marks given for the question and ensure that they have included

enough facts to match the marks awarded.

• Consider the context of the question to ensure they apply their scientific knowledge to the

situation they are being asked about.
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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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