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Introduction

The 9BN0/03 Biology paper focused on the general and practical application of the Pearson 
Edexcel GCE Biology Specification A. Aspects of all topic areas were considered and the paper 
included a series of question items linked to a pre-release scientific article. The paper 
included questions that targeted the conceptual and theoretical understanding of 
experimental methods, including mathematical analysis of experimental data.

The summer 2022 paper offered a wide diversity of question styles that gave candidates 
many opportunities to display their knowledge and understanding of material from across 
the specification. It was pleasing to see candidates offering a range of encouraging responses 
that showed good understanding of the material and much thanks should go to those who 
have taught them, as well as to the candidates themselves.

Whilst there were many clear and unambiguous responses, there were some candidates who 
could not be awarded marks due to the quality of their expression.

Successful candidates:

demonstrated a familiarity with practical work and could devise investigations based on 
procedures they had carried out themselves
had studied the pre-released scientific article and read up on the aspects of biology within 
the article that they had encountered in their A-level Biology course
answered questions in the context set, showing that they had read the question
had learnt how to interpret the newly introduced command words – such as ‘determine’, 
‘devise’ and ‘evaluate’
provided specific, relevant details to their answers
attempted every question
worked through calculations in a logical sequence, showing their working; 
demonstrated the ability to convert units and orders of magnitude.

Less successful candidates:

re-wrote information from the question, using up time and space
did not answer questions in context, missing both the command word and the context
did not understand how to interpret the command words and therefore misinterpreted 
questions
left out vital details or wrote vague answers lacking relevant facts
did not attempt some questions – some answer spaces were left blank
made errors in calculations and did not provide clearly laid out workings
did not write clearly or legibly
wrote answers with poor grammatical construction that lost marks where the meaning 
was unclear.
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Implications for future teaching, learning and exam preparation – ensure that students carry 
out all of the core practicals. It is important that they are involved in planning the procedures 
where there are variables that can be controlled or considered as well as in the evaluation of 
the results. Statistical analysis of data collected will allow students to become familiar with 
the reasons for selecting and using particular tests and how the results can be interpreted. 
The pre-released scientific article must be studied well in advance of the examination.
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Question 1 (a)(i)

Many candidates were able to explain what a p value of 0.05 means. However, some 
candidates struggled with this question often confusing p values with critical values.

The candidate's statement is correct. However, it does not answer the 
question and gains no marks.

Read the question carefully and check the answer you provide answers 
the question asked.
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Question 1 (a)(ii)

Many candidates were able to explain what a p value of 0.05 means. However, some 
candidates gave statement such as 'there is a 5% chance of accepting the null hypothesis' 
(MP1) or even just 'the null hypothesis can be rejected' (no MP).

This is a good response that gained both marks.

This response gained one mark, MP1. The candidate has recognised 
that 0.05 represents 5% chance or probability. However, the candidate 
does not link this to the probability of the results occurring by chance.
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Question 1 (b)(i)

This question was straightforward for most candidates with most suggesting temperature. 
The most common non-scoring suggestions were 'light' or 'sunlight'. These were considered 
too vague. Wave length or intensity of light would have gained the mark.
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Question 1 (b)(ii)

The calculation was straight forward for many candidates. Candidates were given a graph 
with plotted points and lines of best fit. They were then asked to calculate a difference in 
rates using the graph data. This was straightforward for most candidates. However, some 
ignored the lines of best fit and used various plotted points. Some allowance for this was 
made in the mark scheme.

This response gained both marks for a correct final answer with 
appropriate units.

Correct numerical answers without units only gained one mark.

If you are given a line of best fit on a graph and asked to carry out a 
calculation of a slope ( for the rates in this question) then use the lines 
of best fit.

Look at the answer line for units. If there are no units on the answer 
line, then if appropriate, you should provide units with your answer.
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Question 1 (c)

This question proved challenging to candidates. Many ignored the question and simply 
produced a textbook answer on the role of IAA in phototropism. These candidates often 
failed to gain many marks.

This response gained all three available marks. MP1 – first line. MP2 – 
lines 2 to 5, and MP3 – last 5 lines.
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This response gained one mark, MP2 – lines 5 and 6.
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Question 2 (a)

Most candidates gained both marks (MP1 and 2). Many candidates tried to provide details, 
but these were often incorrect or muddled. Some candidates did not seem to understand 
what antibiotics were or the difference between bacteria and viruses.

For this response, MP1 was awarded in line 1 and MP2 in lines 2 and 3. 
It is worth noting that, by itself, the statement 'antibiotics only kill or 
inhibit the growth of bacteria' is not enough for both MP1 and 2.
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Question 2 (b)

The calculation was straight forward for many candidates. Candidates were asked to 
calculate how many spike proteins could be packed on the surface of a sphere (virus surface). 
The final answer needed to be a whole number. Two values were accepted as the final 
correct answer. Because of the different values of pi candidates might use the 
approximation, 3.14, their calculator value or the fraction 11/7.

Working marks were available if the final answer was incorrect. But to gain a mark for 
working candidates work does need to be laid out in a way that makes it straightforward for 
an examiner to follow. Some candidates left the pi symbol in their workings or final answer 
and did not gain all available marks.
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This response gained two marks for the working (MP1 and 2).

Notice how this candidate has clearly laid out their working. This 
means it is possible for the examiner to see and award the working 
marks.

Try to develop the habit of clearly laying out your working for 
calculations.
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This response produced the correct answer for all three marks.
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Question 2 (c)

Many candidates gave good descriptions of a suitable procedure and gained 2 or 3 marks. 
The main reason for not gaining marks was a lack of important detail. Several candidates 
describe collecting saliva samples and amplifying saliva samples, both without mention of 
the viral RNA. This type of response did not gain MP1 or 2. Since the question is about an 
RNA virus and many candidates may have been following the coronavirus story and be aware 
that RNA can be amplified in a one step process RT-PCR we allowed amplification of RNA by 
PCR for MP2. Few candidates described producing fragments of amplified material (MP3) and 
most struggled to provide a description of how the results would show how closely related 
the strains were (MP5).
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This was a good response that gained all four available marks. MP1 – 
line 1, MP2 lines 3 and 4, MP4 – line 6 and MP5 last two lines.

Read through your answer. Ask yourself, have I missed anything out? 
This candidate describes how fragments are separated and used but 
forgot to say how they are produced. They may have realised this if 
they had read through their answer.
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Question 3 (a)(i)

Many candidates did not correctly label the stroma. A label line to a correct location 
annotated site of carbon fixation was allowed. Some candidates did not use label line and 
instead tried to annotate directly onto the photograph. Several candidates mistook the 
chloroplast for a cell and some labelled structures outside the chloroplast.

Drawing a circle is not enough. Candidates needed to state what is 
being identified.

18GCE Biology A (Salters-Nuffield) 9BN0 03



Carbon fixation was accepted for the label if the label line went to an 
appropriate location.

Good practice is not to cross label lines over each other. For this 
response there was little ambiguity, and the mark could be awarded. 
But if you cross lines over each other there is the risk of confusion and 
then marks would not be awarded.
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Clear label line to correct location and with the preferred label gains 
the mark.
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Question 3 (a)(ii)

Most candidates found this question straightforward. However, many gave thylakoid as the 
answer. On this occasion thylakoid was accepted, but strictly speaking the structure is a 
granum (or possibly a stack of thylakoids).

Either of these suggestions were accepted for one mark.
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Question 3 (a)(iii)

This was a straightforward question. Candidates who recognised the structure as being a 
granum generally went on to gain two or sometimes three marks. Some candidates did 
express the idea that a large surface allows as much light as possible to be absorbed (MP3). It 
was not sufficient to simply state its role in absorbing light.

This response gained one mark (MP1) for the idea of a large surface 
area. However, the rest of the response did not gain any additional 
credit.

22GCE Biology A (Salters-Nuffield) 9BN0 03



This is an example of a good response that gained a maximum of three 
available marks. All four marking points are present, MP1 – just 
enough in first two lines, MP3 line 2, MP4 – lines 3 and 4 and MP2 – 
line 4.
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Question 3 (a)(iv)

This question was accessible to most candidates and they provided a complete description. A 
few confused RuBP and RUBISCO and some gave incorrect numbers. For MP2 it had to be 
CO2 or carbon from CO2 and not just carbon that is combining with RuBP.

This response gained both available marks. MP1 – line 2 and MP3 – line 
3 to the end. It would not have been awarded MP2 as the candidate 
refers to carbon being fixed. For MP2 it needed to be clear that carbon 
dioxide or carbon from carbon dioxide was combining with RuBP.
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Much of this response is muddled with incorrect biology. However, this 
was ignored and the final statement 'catalysed by RUBISCO' was 
allowed for MP1.

25 GCE Biology A (Salters-Nuffield) 9BN0 03



Question 3 (b)(i)

A pleasing number of candidates provided the correct answer.

Correct response gains the mark.
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Question 3 (b)(ii)

Many candidates tried to describe different stages in succession rather than answer the 
question which was about the consequence of succession. Relatively few candidates 
described the relevant general trends (MP1 and 2). More made the general points about 
increased photosynthesis taking in more CO2 (additional guidance MP3) and the overall 
result would be a reduction in CO2 in the atmosphere

This response clearly expresses the idea of changes in communities 
taking place over time and gains both marks.

Make sure you have a good understanding of biological terms and can 
use them appropriately. In this answer the candidate correctly used 
the term community. Many other responses were seen in which 
candidates used the terms organisms or populations. These responses 
did not gain MP1.
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Question 3 (b)(iii)

Many candidates produced answers that focussed on the initial stages of succession rather 
than answer the question which was about the consequence of succession. Relatively few 
candidates described the relevant general trends (MP1 and 2). More made the general points 
about increased photosynthesis taking in more CO2 (additional guidance MP3) and that the 
overall result would be a reduction in CO2 in the atmosphere.

In this response the candidate clearly states a correct conclusion (MP4) 
and then goes on to support the conclusion using evidence from the 
graphs. MP3 – lines 3 to 5. MP1 – last four words.

The 'Deduce' command words requires you to reach a conclusion 
based on the information provided. Check your answer, have you 
provided a conclusion, and did you use the evidence provided to reach 
that conclusion?
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In this response the candidate gives a valid conclusion (MP4 – first two 
lines). However, the candidate did not then go on and use the 
information provided to support the conclusion.
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Question 4 (a)

This calculation proved difficult for many candidates. Several candidates did not realise that 
there were two steps to the calculation and only gained one mark for completing an initial 
step. Many lost a mark by not giving their final answer to three significant figures.

This example gained both marks for the correct calculation with the 
final answer correctly rounded and presented to three significant 
figures.
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This candidate carried out the calculation correctly but then ignored 
the instruction to give an answer to three significant places. This 
response only gained one mark.

With calculation questions make sure you read the question carefully 
and that you follow instructions regarding the number of significant 
figures or decimal places to use.
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Question 4 (b)(i)

Many candidates did not fully answer the question. The question asks about the effect of 
different solvents on effectiveness of the extracts against the two bacteria. Many candidates 
simply described the effects against bacteria and did not compare the effect on the different 
bacteria. It was common for candidates to give answers in terms of solvent A or solvent B, or 
letters A and B. rather than extracts prepared using solvent A etc. On this occasion the mark 
scheme was relaxed to allow these candidates to gain credit.
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This response gained both marks. MP1 – lines 3 and 4 and then MP2 – 
two lines off-set to the left.
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Question 4 (b)(ii)

Based on core practical 9 this question proved relatively straightforward to most candidates. 
However, many went into considerable detail regarding aspects such as aseptic technique 
but did not link their answer to the data in the table. To gain MP4 candidates needed to 
describe measuring diameters and not just zones of inhibition. For MP2 it would have been 
nice to see candidates telling us how they would add 5µg and 10 µg of extract – dissolve in 
water at a known concentration and then add to wells / discs of paper.
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This response gained two marks. MP1 – first three lines and MP2 lines 
4 to 7.

'Devise a method ..' type questions will usually be linked to a table or 
graph that has been given to you in the question. To gain full marks 
you will need to describe how the results in the graph / table could be 
obtained. The table in the question recorded the mean diameters of 
the zones of inhibition. There are different ways of measuring zones of 
inhibition so to gain MP4 candidates needed to say they would 
measure the diameters.
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This is a good response that gained all four available marks. MP1 – 
lines 5 and 6, MP2 – lines 7 to 9, MP3 – lines 10 and 11 and MP4 – lines 
11 and 12.
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Question 5 (a)

Most candidates were able to provide a good explanation of the importance of habituation 
and gained both marks. Some did not refer to learning to ignore non-threatening stimuli and 
only gained the second mark.
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Question 5 (b)(i)

This question asks for variables associated with the stimulus. In general terms these are the 
frequency, duration and strength of the stimulus. This is an important aspect of habituation 
and is something that candidates should have considered in Core practical 18. Candidates 
reading the question carefully gave answers that were relevant and gained one or two marks. 
Many candidates ignore the reference to stimulus and gave a range of other variables and 
did not gain any credit.

This response did not gain any marks. This is because 'temperature' is 
not a relevant aspect of the stimulus and 'time' by itself is too vague.

This response gained both marks. MP2 – first two lines and MP3 – last 
line.
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Question 5 (b)(ii)

Many candidates recognised that habituation was less extensive in flies with reduced 
synapsin. A smaller number recognised it took longer to reach the maximum habituation 
possible. Few candidates recognised that the 'Determine' command word requires them to 
use the data provide. Preferably, by manipulating the data to support their answer.

This response gained all three available marks. MP1 – first two lines, 
MP2 – line 3 and MP3 – line three. The data manipulation mark was 
given for the 16% difference at 100 as this supports the idea of less 
habituation. The '13% difference at 10' does not support the idea of 
slower habituation and would not have gained MP3.

With determine command word you are required to use the data 
provided to support your answer. Check that the data you select does 
support your answer.
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This response gained one mark. MP1 – first two lines or line five.

Make sure you are familiar with the command words used in 
questions. To gain full marks for a 'Determine' question you must use 
the data provided to support your answer.
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Question 5 (b)(iii)

Many candidates were able to provide a good answer to this question. However, many marks 
were lost by candidates who did not provide sufficient detail for example, in MP1 it needed to 
be clear that vesicles were fusing with membrane in the pre-synaptic knob. So a description 
such as 'more vesicles bind to the synaptic membrane' would not gain MP1.

This response gained a maximum of three marks. All four marking 
points were evident in the response, MP1 and 2 – first three lines, MP3 
– line five and MP4 – last two lines.
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Question 5 (c)

Candidates often gained MP1 for a suitable description of genome sequencing. Marking 
point two proved to be more elusive with candidates struggling to explain how they would 
use the sequences they obtained to identify relevant genes. A disappointing number of 
candidates suggested that people with and without ASD have different genes or even 
different numbers of genes.

This response gained MP1 – first two lines.

Take care when using scientific words. In this response the candidate 
refers to different genes (last three lines) being present in people with 
ASD and people without ASD. The candidate may mean different 
alleles, but examiners can't guess and it is possible the candidate really 
thinks these groups of people have different genes.
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This is an example of a good response that gained both available 
marks.
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Question 6 (a)

This was a straightforward magnification calculation that most students completed correctly. 
Some candidates gave their answer as a recurring number. Since they are calculating a size 
they should round to an appropriate number of decimal places and not give the final answer 
as a recurring value.

44GCE Biology A (Salters-Nuffield) 9BN0 03



Question 6 (b)

This question proved to be more challenging than anticipated. The concept was quite simple, 
starch can be broken down to glucose which can then be used to synthesis glycogen. Many 
candidates did not answer the question. A common incorrect answer was to provide a 
comparison or description of the structures of starch and glycogen.

In this response the candidate has given lots of information about 
starch and glycogen but does not address the question and gains no 
marks.
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Question 6 (c)(i)

Another straightforward calculation that most candidates completed correctly. Some 
candidates struggled to read values from the graph.

A clearly laid out calculation providing the correct answer that gained 
both marks.
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Question 6 (c)(ii)

Many candidates demonstrated a good understanding of how a respirometer could be used 
and scored well on this question. Many did not gain MP1 because they elected to use the 
time period 20 to 24 hours. Since the switch could occur at any point between 20 and 24 to 
demonstrate a change the experiment would need to be carried out from a time starting 
before 20 hours and finishing after 24 hours.
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This response gained all three available marks. MP2 line 2, MP3 – line 5 
and 6 and MP4 – lines 5 to 9.

The candidate has tried to select suitable times to observe the change. 
They imply looking before 20 hours (line 7) and after 24 hours (last 
line). If the idea of observing before 20 hours and after 24 hours had 
been more clearly expressed this mark would have been easier to 
award.
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Question 7

The level-based question in this paper was more straight forward than recent examples. 
Compared to previous series the stimulus material was less demanding, and the area of 
knowledge being assessed more familiar to students. Even so, there was evidence that some 
candidates did not read the question carefully. The question asks about structure, function 
and location. To get to level 3 candidates needed to address all three aspects and 
demonstrating sustained linkage to amino acid side chains in at least two of these aspects.
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This was an example of a good level 3 response. The candidate has 
demonstrated comprehensive knowledge and understanding 
supported by sustained linkage across all the aspects of the question, 
structure, function and location.
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This is an example of a level 1 response. The candidate has made 
limited comments on one aspect of the question (protein structure). 
There are references to other aspects like function and location but, 
these are not supported in any way by linkage to the role of amino acid 
side chains.
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This is an example of a good level 2 response. The candidate has made 
some links between amino acid side chains and the structure, function 
and location of proteins. However, the linkage to amino acid side 
chains was judged not to be sufficiently extensive for the response to 
reach level 3.
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Question 8 (a)

This response gained three marks. MP2 in the first two lines, MP3 – line 
3 and 4 and MP4 – last four lines.

Although in the first line they imply that different populations of 
finches live on different islands they do not say enough to be awarded 
MP1.
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In this response the candidate has not addressed the question 'Explain 
why natural selection took place ..'. The response gained one mark 
(MP4). There was no mention of isolation of populations (MP1), 
different selection pressures (MP2) or presence of different mutations 
(MP3).
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Question 8 (b)

Many candidates found this question accessible. However, they frequently gave responses in 
terms of inflammation and ignored the role of the immune response.

This response gained three marks. MP1 – first line, MP2 – lines two to 
four and MP3 – lines five and six.

Take time to read questions carefully. This was a typical response in 
which the candidate has addressed the role of inflammation but 
ignored the role of the immune response.
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Question 8 (c)

This was a very straightforward question. Most candidates suggested an appropriate 
scanning method (MP1) and then went on to suggest carrying out regular scans or scans 
before and after treatment (MP2). Several candidates did not give any indication of 
appropriate repeat scanning and did not gain MP2.

This is an example of a response that only gained MP1 for naming an 
appropriate scanning method. There was no mention of repeating the 
scanning, before and after treatment, so MP2 could not be awarded.

58GCE Biology A (Salters-Nuffield) 9BN0 03



Question 8 (d)

The question asks candidates how ageing, smoking and radiation cause mutations. Many 
candidates repeated back the question 'smoking or chemicals in smoke cause mutations'. 
This type of comment did not gain any credit. Several candidates explained that smoking and 
or radiation caused damage to DNA and that this damage resulted in changes in DNA base 
sequences (MP1 and 2). Relatively few candidates address how ageing can contribute to the 
accumulation of mutations. Those that did, mostly described the idea of increased age 
resulting in increased exposure to carcinogens (allowed for MP3).

Although the question asks 'how these things cause mutations' many candidates provided 
answers based on potential epigenetic changes. Although epigenetic changes are not 
themselves mutations they may indirectly result in mutations. A description of an epigenetic 
change was therefore allowed as an alternative to MP2.

This response gained three marks. MP1 – line 1 or line 2, MP2 – line 3, 
and MP3 – line 4 and 5.

For this question, 'leading to a change in base of DNA' was accepted as 
being equivalent to 'changing the DNA base sequence' for marking 
point 2.
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This was a typical response that gained one mark. The candidate has 
linked exposure to smoking and radiation to damage to DNA (MP1).
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Question 8 (e)

The question asks why a cancer cell needs to use the resources of surrounding tissues. Many 
candidates gained a mark for correctly stating that cancer cells are growing or dividing (MP1). 
Relatively few then went on to explain that they would therefore need oxygen or glucose to 
respire (MP2) or explain the need for another resource (MP3). A number of candidates gave 
responses similar to 'so they can outcompete the surrounding tissue' and did not gain any 
marks.

This is an example of a good response that gained two marks (MP1 
and 2).
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This response gained MP2 only.
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Question 8 (f)

This question asked candidates how a cancer causing mutation might increase the rate of 
division in stem cells. Many candidates found it challenging to produce a response that 
gained any credit. Statements equating to rewriting the question as this one 'mutations can 
cause an increase in the rate of cell division' were frequently seen and did not gain any credit.

Some candidates did produce reasonably complete responses that gained all three available 
marks. Often for marking points 1, 3 and 4.

This is an example of a good response. The candidate gains MP1 – first 
line, MP3 – lines 1 and 2 and MP4 – line 3. They get MP3 again on line 4 
and MP4 again on line 5.
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This candidate gained one mark (MP4) for the idea of uncontrolled cell 
division.
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Question 8 (g)

Candidates were asked to describe how 'a key player in the immune system' differed from a 
stem cell. Many candidates found this question straightforward. MP1 was frequently seen, 
and many candidates described the difference in limitation on cell division (MP3) and gave 
examples of 'key players' and their function (MP2 and 3). Relatively few candidates expressed 
the idea of differential gene expression having taken place in 'key players' (MP5).

For this response the candidate gained MP1 – first five lines and MP2 – 
line 3.
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This is an example of a good response. MP1 – lines one to five, MP2 
and 3 last few lines, MP5 – lines five to eight.
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Question 8 (h)

It was originally expected that answers to this question would revolve around the main 
example given in the article like 'pesticide resistance'. However, many candidates produced 
responses in terms of tumour treatment or antibiotic resistance. The mark scheme was 
therefore adapted to accommodate any sensible model of competitive release.

This is an example of a good response. The model system selected is 
pesticide resistance. They describe the selection of a suitable study site 
(MP1 – first two lines), then they describe using a high concentration 
and a minimal concentration of pesticide (MP2 – lines three and four), 
before describing a method of sampling (MP3 – lines four and five), the 
idea of repeating over time (MP4 lines six and seven) and finish by 
telling us how competitive release would be demonstrated (MP5 – last 
four lines).
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In this response the candidate has chosen to use antibiotic resistance 
as the model system. They identify use of two cultures (MP1 line 3) and 
then describe a method of demonstrating competitive release (MP5 – 
lines ten to twelve). The use of 'different doses' was not enough for 
MP2 and the candidate did not give a suitable sampling method (MP3) 
or describe repeat sampling (MP4).
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Question 8 (i)

Many good responses were seen to this question. Marks were most frequently lost because 
of lack of detail. For example, many candidates referred to mutations, but did not link them 
to a change in the target recognised by the host and did not get MP1. Few candidates gave 
good descriptions of specific examples of resistance mechanisms (MP3). Several candidates 
gave descriptions of antibiotic resistance which were not relevant to this question.
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Question 8 (j)

This question was answered well by many candidates.

In this response the candidate gained MP3 – line 1, MP5 – line two, 
MP1 – line five and MP4 – lines six and seven.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

be prepared to apply what you have learnt from core practicals to answer questions in the 
exam
read all the information provided – especially where the stimulus material is unfamiliar
learn the command words and the types of answers expected
read the whole question, identify the command word and the context
set out calculations carefully – show each stage of your working, in case a mistake is made 
at the final step
attempt every question – time permitting, read the stem of the question carefully as there 
is often helpful information in there that might help
add specific, precise details – do not expect the examiners to fill in the gaps for you
use bullet points if it helps you organise your answers to questions – but make sure the 
statements contain details and are not too brief.
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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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