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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate responses is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 1 series overview 

Candidates attempted all multiple-choice questions and many used additional pages to complete their 

answers. There was no indication that candidates did not have enough time to attempt all questions. 

The approach to the Level of Response questions was systematic and most candidates got marks. Most 

candidates could construct a null hypothesis but could not correctly identify the t-test and the degrees of 

freedom required to find the critical value.  

The practical based calculations were well-answered, but many candidates could not adapt their 

practical knowledge to unfamiliar contexts, particularly with the use of a hydrogen carbonate indicator to 

study the rate of photosynthesis.  

Most candidates could recognise and identify structures, e.g. in chloroplasts or fish gills, but lacked 

clarity in relating structures to their function. 

Candidates showed a good understanding of different types of enzyme inhibition even with an unfamiliar 

reaction.  

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• could clearly and concisely relate the 
coordination of the electrical activity of the 
heart to the ECG provided 

• were confident in discussing statistical data 
and the validity of a method to evaluate a 
given conclusion 

• were able to relate the relevance of a double 
circulatory system to blood flow and pressure 

• could relate the structure to function of 
identified chloroplast components 

• discuss the role of gibberellins solely in terms 
of seed germination with a clear chronology of 
steps 

• were able to suggest how to utilise Q10 to 
compare temperature and carbon dioxide 
increases on the rate of photosynthesis. 

 

• were able to suggest a null hypothesis but 
incorrectly interpreted statistical data and did 
not evaluate the validity of a method 

• could not relate the structure of identified 
components of chloroplasts to their exact 
function 

• were able to identify gibberellins as a 
requirement for seed germination but did not 
discuss details of their role in seed germination  

• could not match the ECG components to a 
correct description of the electrical activity of 
the heart 

• did not calculate a mean and relative intensity 
to be consistent with the data given 

• could not discuss the structure of haemoglobin 
in relation to its ability to carry oxygen, often 
discussing red blood cell structure and function 
instead. 
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Section A overview 

All multiple-choice questions were answered, although candidates struggled with some of the questions, 

with option choices written then crossed out and written again. This resulted in some hybrid letters. 

Candidates should remember to clearly cross out an answer in the answer box and write the new answer 

next to the answer box. Many candidates had written notes and indicators next to the options to help 

eliminate or verify the correct option. This is good practice and aids in removing the cognitive load as 

deciding between the two remaining options is easier than deciding between four. Candidates performed 

well on graph interpretation questions. Many were able to visually compare rates from the graph related 

to Questions 7 and 8, doing well on Question 8 but struggled to convert log values into absolute numbers 

for Question 7. Most candidates were able to identify the correct correlation from the graph in Question 

9. Recall questions were well-answered, e.g. Question 2. 

 

Question 1  

This was generally well-answered, but all options were seen with the most common incorrect answer 

being A.  

Assessment for learning 

 

To promote deeper understanding, candidates can be asked to justify why incorrect options 

are unsuitable, in addition to identifying the correct answer, e.g., 'Option A is incorrect 

because it refers to sodium or potassium ions. 
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Question 2 

Many candidates got this mark. Candidates could have eliminated all other options by recalling that 

many conjugated proteins are globular.  

 

Question 3 

This question was generally well-answered. Candidates showed an understanding that ‘affect’ is a broad 

term that can refer to any change in rate. As a result, references to rate and specific reactions could be 

correctly associated with enzyme activity, leaving only C as the correct answer.  
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Question 4 

This was generally well-answered. Candidates could recall that carbohydrates have the general formula 

CnH2nOn or think of glucose formula (C6H12O6) to recall this general formula.  

 

Question 5 

This question explores the meaning of the term endocrine. This was generally well-answered, with 

candidates often indicating the inaccuracies next to the incorrect options. Candidates had a clear 

understanding of the difference between exocrine and endocrine function and also recognised the 

subtlety of ‘all’ hormones being lipid soluble as an incorrect statement. 

Assessment for learning 

 

These terms can be cemented in their meaning when examples are used. The most 

appropriate example being the pancreas with reference to both its endocrine and exocrine 

function. 
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Questions 7 and 8 
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Successful answers showed workings next to the graph. The value on the y axis at 600 minutes is 7.6. 

log10 (number of cells) =7.6. This is the same as 107.6 which can be rounded to give the answer B. 

Calculation: 

At 600 minutes Log10 (number of cells) =7.6 

Number of cells = 107.6 ~ 39,810,717 

In standard form = 3.981 x 107 ~ 4.0 x 107 

For Question 8, most candidates got the mark. Candidates should be able to immediately eliminate C 

and D as the gradient would have to be greater than X for there to be an increase. 
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Question 9 

This was well-answered, with a lot of candidates showing a clear understanding of correlation. 
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Question 11 

This was generally well-answered, with a lot of candidates appreciating the opposing nature of the 

growth of apical and lateral buds. 

 

Question 13 

This was well-answered, with many candidates embracing the negative format and correctly answering 

the question. Many correct responses included a sketch of the Krebs cycle alongside the question. This 

proved to be an effective strategy for recalling key information and applying it to identify the correct 

answer (Option A) by recognising that citrate and oxaloacetate were given in the wrong order. 
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Question 14 

Many candidates were unable to use the information provided to select the correct statements for this 

question, with just over half of candidates answering correctly. There were varied responses to this 

question, which required understanding of both stages of photosynthesis to determine that option B is 

the only correct choice.  
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Question 15 

This was well-answered, with most candidates correctly stating option C. Candidates found Question 15 

easier to follow as it purely focused on the Calvin cycle diagram provided.  
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Section B overview 

Candidates attempted most question parts, although some omitted Question 19. Identification of 

components from micrographs and pictures were well-answered, but many candidates were not precise 

when describing adaptations of certain structures. This was the case for Question 16 (a) and later in 

Questions 21 (a) (i) and 21 (a) (ii). Numerical questions were well-answered, often with clear workings 

shown, although some candidates did not display their final answer in the same consistent manner as 

given data for Question 19 (a) (ii) or did not pay attention to the units already on the answer line for 

Question 16 (b) (i), writing their answer in cm. The Level of Response questions were well-answered, 

with a clear reference to the different components of the question. For Question 18 (b), most candidates 

could write a null hypothesis and explain the relevance of the t-test, but very few candidates could 

accurately state the degrees of freedom to the correct critical value. For Question 20 (d), many 

candidates described a clearly the events for the cardiac muscle contraction, in the correct order and 

were able to relate these events to the ECG.  

Some candidates confused biological terms and features. This was apparent for Questions 16 (a) (i) and 

16 (a) (ii), where reference was often made to plasma membranes, cytoplasm and mitochondria being 

present in chloroplasts, as well as writing cisternae instead of cristae. This confusion was also seen in 

Question 21 (b), where some candidates confused haemoglobin with red blood cells and described the 

structural adaptations of red blood cells instead of the pigment. Candidates struggled with the unusual 

context of Question 19, especially for Questions 19 (b) (i) and 19 (c) (ii). The subtle differences between 

questions asking for improvements to a method versus modifications often led candidates to repeat the 

same answers. Additionally, most candidates were unable to explain the relevance or limitations of the 

indicator used in the experiment, frequently misidentifying it as a source of carbon dioxide. 
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Question 16 (a) (i)  

Components were identified correctly in most responses, with a few errors when the chloroplast was 

confused with a cell and plasma membranes or cytoplasm was stated as a component. 

The adaptations often lacked precision. A lot of answers discussed the adaptation but related it to the 

function of photosynthesis instead of a precise stage in photosynthesis.  
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Exemplar 1 

The adaptation response in this exemplar relates precisely to the function in the various stages of 

photosynthesis. 

 

Question 16 (a) (ii)  

Some responses confused the organelles with cells and referenced membranes as plasma membranes. 

A few candidates stated that chloroplasts do not have their own DNA. Starch was referred to 

occasionally as a difference, but this is not a structure of chloroplasts but a product from its reactions. 

For similarities, a few responses referred to ATP synthase but added that this was required for oxidative 

phosphorylation, which is not relevant to chloroplasts. 
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Question 16 (b) (i)  

Candidates scored well on this question, with many correctly identifying the most soluble pigment as the 

one nearest the solvent front. However, there were variations from candidates in measuring the large 

component illustrated. Measurements should have been to the middle of the component, but values to 

the top line of the component or to the bottom line of the component were accepted. Most candidates 

correctly measured the solvent front although errors were seen with measurements to the end of the 

TLC paper. Many candidates measured in cm rather than mm and some wrote their answer on the 

answer line in cm even though the ‘mm’ unit was already stated. Candidates should always pay attention 

to the presence of units on an answer line, so their answer reflects the units stated. Most answers, 

where the component distance was divided by the solvent front distance, were given to 2 significant 

figures.  
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OCR support 

 

Chromatography is one of the practical activities that candidates will have an opportunity to 

complete during their practical endorsement. Past paper questions on chromatography can 

be found here. 

 

Assessment for learning 

 

In chromatography measurements should have been to the middle of the component 

Candidates should always measure the middle of the component, which they can always do 

by measuring the top and bottom of the illustrated component and dividing by 2 if it appears 

difficult to judge this accurately. 

 

Question 16 (b) (ii)  

Responses to this question lacked clarity. For example, candidates often referred to adding more spots 

without clarifying if their spots referred to the chloroplast extract, or where the spots/extract should be 

placed. Some responses referred to adding a greater volume, which was not credited. Adding more 

volume would just spread out the extract and not intensify the separated pigments unless it was allowed 

to dry in between additions. References were also made to using a stronger solvent which again was not 

credited. Solvents separate the pigments they wouldn’t increase the intensity of the spots.  

Some responses referred to adding different stains or colours. Adding more colours would lead to 

additional spots on the TLC as they would probably have a different affinity to the TLC and potentially 

interfere with the results. These responses also referred to ninhydrin, which is required for 

chromatography of amino acids rather than chloroplast extract.  

A few responses referred to grinding the chloroplasts to a greater degree or adding in different 

components to release the pigments. This was irrelevant as the question asks how the same chloroplast 

extract could be used.  

https://teachcambridge.org/item/705f8008-ef9a-49eb-8884-6364eecec89b
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Assessment for learning 

 

When answering method questions, it is useful to visualise the steps in the method to help 

make statements explicit. Additional pages can be used to sketch the steps or to think 

through the procedure step by step to help focus on possible improvements or sources of 

error.  

 

Question 16 (b) (iii)  

Most responses focused on repeating the TLC and calculating a mean. There were a few responses that 

used the term average and not mean. Candidates should look at data and mode/median/mean to make 

sure they are clear why the term mean is used and not average. 

OCR support 

 

Details of mean/mode/median can be found in the mathematical skills handbook. 

Maths for Biology resources can support candidates as they include tutorials and quizzes for 

each mathematical skill assessed in the specification. 

 

 

Question 16 (b) (iv)  

This part of the question was a good differentiator, with stronger responses referring to variables such as 

a different solvent, temperature, or plant species.  

 

  

https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
https://teachcambridge.org/b3b78400-11a5-4b93-b898-bcac2d87cbb8/maths-for-biology?subject=6c7501ed-dcb7-4359-8d5f-71d220ae45d0&unit=all
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Question 16 (b) (v)  

Many responses recognised the colour of the pigments as a tool for comparison, but sometimes did not 

state what the colours would be compared to. 
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Question 17 (a) (i)  

This was generally well-answered, with most answers recognising that a phosphorylation reaction occurs 

to make fructose 1,6-bisphosphate. However, many answers referred to this phosphorylation as 

substrate level.  
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Misconception 

 

Substrate-level phosphorylation is not the same as the phosphorylation of fructose 

phosphate. Substrate-level phosphorylation refers to the direct transfer of a phosphate group 

from a substrate to ADP, forming ATP. In contrast, the phosphorylation of fructose phosphate 

involves the use of ATP, where a phosphate group is removed from ATP (forming ADP) and 

added to the sugar molecule. Candidates should focus on whether ATP is being formed (as in 

substrate-level phosphorylation) or consumed (as in other phosphorylation reactions) to help 

distinguish between the two. 

 

Question 17 (a) (ii)  

This was well-answered by most candidates. A few responses referred to the allosteric site as a second 

active site. Candidates should be reminded that active site refers to the part of an enzyme where 

substrate binds and a second active site would suggest more than one substrate and not the binding of 

an inhibitor. A few candidates confused non-competitive inhibition with competitive inhibition. It is useful 

to compare and contrast these when teaching this topic so the differences can be clearly defined. A few 

candidates confused the different terms and referred to PFK as the inhibitor.  

Assessment for learning 

 

A good practice when answering questions with unknown context is to annotate the stem of 

the question. In this case it can help candidates to identify which molecules are enzymes and 

which are substrates. 

 



OCR Level 3 Advanced GCE in Biology A - H420/01 - Summer 2025 Examiners’ report 

 24 © OCR 2025 

Question 17 (a) (iii)  

Many candidates gained one mark for correctly suggesting that ATP does not have a similar shape to 

fructose phosphate. Some extended this reasoning by explaining that ATP would therefore not be 

complementary to the active site. However, a number of responses focused on stating that ATP was a 

non-competitive inhibitor, rather than explaining why it is not a competitive one. It’s important to note that 

the question asked for reasoning behind why ATP is not a competitive inhibitor, not to identify the type of 

inhibition. 

 

Question 17 (a) (iv)  

Many candidates could correctly recall this type of inhibition. Some answers referred to end point 

inhibition with others stating homeostasis or negative feedback.  

Assessment for learning 

 

When using terms like this (i.e. end product inhibition) it is good to emphasise the logic in the 

keywords. This key term refers to the product at the end of the metabolic pathway inhibiting a 

stage in the pathway- hence the term end product inhibition. 
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Question 17 (a) (v)  

Many candidates found it difficult to formulate a response and referred to a need for ATP for energy 

driven reactions rather than focusing on the rate of glycolysis as stated in the question stem.  

 

Question 17 (b)  

Candidates who did well in the exam recognised the relevance of the strong covalent bond statement 

and correctly identified non-reversible inhibitors. Many answers referred to non-competitive inhibitors 

even though the previous question parts had focused on reversible non-competitive inhibitors. This 

suggests that candidates had either not realised the relevance of the covalent bond or did not connect 

the previous question parts to this question part.  

Assessment for learning 

 

Candidates should always refer to previous parts of the same question to look for information 

that may be relevant in the stem of the questions. 
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Question 17 (c) (i)  

This was well-answered, with most candidates stating decarboxylation. Hydrolysis was a common 

incorrect answer.  

Some incorrect answers referred to the stages where this decarboxylation occurs.  

Assessment for learning 

 

Candidates should underline or annotate key parts of the question stem to focus their 

answers. They should also use all the question parts to help inform their answers.  

 

Question 17 (c) (ii)  

This was well-answered, with most candidates getting at least 1 mark, and many getting both. Some 

answers referred to oxidative phosphorylation or glycolysis.  
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Question 17 (c) (iii)  

Many candidates got 1 mark for NAD becoming reduced. However, many candidates struggled to 

answer how this reduction occurs. A common misconception was to focus on the loss of electrons, which 

does not fully explain the formation of NADH. In the case of NAD, it becomes reduced by gaining both 

electrons and a hydrogen ion to form NADH  

Misconception 

 

Candidates should be reminded that oxidation and reduction can be understood in terms of 

three key principles: oxidation involves loss of electrons, gain of oxygen or loss of hydrogen, 

while reduction is the opposite. 

 

Question 18 (a)  

Most responses recognised gibberellin as the key hormone in this process with many stating ABA as an 

antagonist. Candidates who were confident with the general structure of a seed, answered this question 

with a clear chronological flow. Some responses that identified gibberellins discussed all functions of 

gibberellins and did not apply their response to seeds. There were often references to ‘the plant’ or stem 

elongation suggesting a lack of precision with language and/or appreciation of the components of a 

seed. 
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Question 18 (b)*  
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Most candidates successfully stated a null hypothesis and interpreted the statistical test correctly by 

rejecting it. However, few calculated the degrees of freedom accurately, with many basing their 

conclusions on incorrect probability values. Candidates should remember that this was an unpaired t-

test, as it involved two independent groups. Therefore, the degrees of freedom are calculated as the total 

sample size minus two. For example, (8 + 8) - 2 = 14. 

Very few responses referred to the lack of clarity with the control group. Candidates should realise that a 

control must have all variables the same as the experimental group except for the active factor. Thus, 

although gibberellin is left out in the control group, the volume must be the same as the experimental 

group, e.g. they should be sprayed with the same solution as the experimental group minus the 

gibberellin.  

OCR support 

 

The mathematical skills statistics booklets cover the different statistics in the A Level 

specification, as well as providing a useful flow chart to know what test is suitable for any 

particular data set. 

There are also resources on the Maths for Biology which can be used to support students 

with statistics.  

 

  

https://www.ocr.org.uk/Images/338621-mathematical-skills-statistics-booklet.doc
https://teachcambridge.org/b3b78400-11a5-4b93-b898-bcac2d87cbb8/maths-for-biology?subject=6c7501ed-dcb7-4359-8d5f-71d220ae45d0&unit=all
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Exemplar 2 

In this exemplar, the response is set out as a reflection of the question parts and labelled appropriately, 

starting with a clear null hypothesis followed by an agreement of the conclusion with reference to the 

statistical test and then concluded with discussions on the validity of the method. The communication 

mark was not given, as the degrees of freedom were incorrect so the line of reasoning, although logical, 

was based on incorrect values. The degrees of freedom were based on n-1 for one group, only 

suggesting confusion with a one sample t-test.  
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Question 18 (c)  

Most responses appreciated that inhibiting gibberellin would lead to shorter stems that would not fall 

over. Few responses provided reasons why not falling over would increase yield, merely stating that 

yields increase, which could already be inferred from the stem of the question.  

Very few candidates appreciated the relevance of the inhibition of gibberellin production rather than 

release, and so few responses discussed the decrease in gibberellin concentration as a result of this 

inhibition.  
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Question 19 (a) (i)  

This was well-answered, with most candidates referring to the algal beads or the hydrogen carbonate 

indicator, probably using the diagram as a prompt. A few answers referred to the independent or 

dependent variables.  
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Question 19 (a) (ii)  

Most candidates completed the calculations correctly, with the relative light intensity being 1 ÷ (375)2 and 

(77 + 80 + 82 + 78) ÷ 4. However, many candidates did not express their answers to be consistent with 

the equivalent calculations and answers in the table. Common inconsistent answers were 7.10 x 10-6 or 

7.1 x 10-6 and 79.25 for the mean. 
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OCR support 

 

The mathematical skills handbook gives examples of correct rounding, significant figures and 

standard form. 

The practical skills handbook also provides guidance on how to complete data in a table.  

 

Question 19 (a) (iii)  

Many candidates identified a colorimeter as a suitable piece of equipment to improve the accuracy of the 

measurement but did not follow through with how this would relate to the photosynthetic rate. Some 

responses discussed a different method, e.g. measuring oxygen production. This was not appreciated as 

the question referred to an improvement of the method used, not a new method.  

 

  

https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
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Question 19 (b) (i)  

This question was a good discriminator. Successful responses used the information in the stem of the 

question to reflect the changes in colour that would occur with adding external carbon dioxide 

concentrations and the consequent difficulty in using colour change as a dependent variable. Many 

responses confused the hydrogen carbonate indicator with sodium hydrogen carbonate as a carbon 

dioxide source.  

Misconception 

 

Hydrogen carbonate indicator is different from sodium hydrogen carbonate added to a 

solution as a source of carbon dioxide. Candidates should appreciate that an indicator is a 

substance that changes colour with pH. 

 

Question 19 (b) (ii)  

Many candidates referred to measuring the oxygen produced as a modification. However, apparatus was 

often quoted that were not associated with photosynthesis, e.g. potometers and respirometers. 
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Question 19 (c) (i)  

Most candidates successfully compared the rate of photosynthesis with different carbon dioxide 

concentrations at the same temperature. Few candidates related their answer to light intensity. Most 

responses focused on the plateau components of the graph and did not discuss the increasing light 

intensity as well.  
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Question 19 (c) (ii)  

Successful responses quoted the meaning of Q10 in order to express their answer clearly. Calculations 

required the rate at the higher value relative to the rate at the lower value for temperature and carbon 

dioxide concentrations. Many candidates quoted the a.u. values from the graph without carrying out a 

calculation using those values. Responses tended to support the student’s conclusion but not using the 

doubling aspect of the Q10 definition.  
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Question 20 (a)  

Few candidates could match all three descriptions to the blood vessel type. Most candidates recognised 

H as the site of exchange of gases, followed by the blood vessel type near the surface of the skin. Many 

answers identified the different blood vessel types by writing them underneath the first table but did not 

match this correctly with the descriptions provided.  
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Question 20 (b)  

This was well-answered by most candidates. Most responses included reference to no backflow 

occurring showing a clear knowledge of the role of valves and suggested that higher pressure prevented 

the back flow. Many responses also related the flow as not going against gravity. Some answers referred 

to the flow being downwards only.  

Misconception 

 

Candidates visualise the pulmonary vein as situated downwards from the lungs to the heart. 

This misconception occurs as the structure of the heart and its associated vessels are often 

discussed in isolation to their relative position to other organs. Candidates would benefit from 

seeing diagrams that show the pulmonary veins in relation to the lungs as well as the heart. 

 



OCR Level 3 Advanced GCE in Biology A - H420/01 - Summer 2025 Examiners’ report 

 40 © OCR 2025 

Question 20 (c)  

This was well-answered, with many candidates identifying all four structures. Some candidates confused 

L and M.  
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Question 20 (d)*  

Responses that could clearly describe the coordination of the electrical activity of the heart usually 

related it correctly to the ECG peaks. Some responses confused the ECG peaks with the pressure 

changes in the heart rather than the electrical activity despite the information in the stem of the question. 

Some responses referred to signals passed from atria to ventricles instead of the A Level term of 

impulse or wave of excitation. This part of the specification could be revisited when the nervous system 

is taught to emphasise use of the correct terminology.  

Few candidates appreciated the relevance of the ‘at rest’ aspect of the question and did not mention the 

myogenic nature of cardiac muscle. Indeed, some responses discussed the role of the medulla 

oblongata and sympathetic nervous system in slowing or raising the heart rate.  
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Question 20 (e) (i)  

This was generally well-answered, with most candidates interpreting the trace correctly as a slowed 

heart rate. However, the abnormality was often misspelt as brachycardia. Candidates would benefit from 

a discussion of certain biological prefixes, e.g. in Greek brachy meaning ‘short’ whereas brady means 

‘slow’. 

Assessment for learning 

 

Emphasising prefixes for particular medical terms is useful to relate the term to their 

relevance, brachy and brady being a good example of this as well as ‘ectopic’ which refers to 

being out of place.  
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Question 20 (e) (ii)  

Many candidates could identify the abnormality but could not give a correct reason. Many responses 

referred to too many heart beats or the absence of the T wave. Candidates should make sure they look 

at the overall pattern of all the components of the trace to draw conclusions and not just one part that 

looks different.  

 

Question 21 (a) (i)  

Most candidates were able to identify relevant features of the fish gills, in particular lamellae and counter 

current flow. Lamellae adaptation was correctly identified as increasing surface area, but other 

adaptations were less well-described.  
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Question 21 (a) (ii)  

Candidates noted that insects are small with a high surface area to volume ratio, enabling diffusion alone 

to meet their respiratory requirements. However, many candidates did not appreciate that oxygen 

transport in insects occurs using the tracheal system and is independent of the circulatory system which 

explains why an open circulatory system is sufficient.  

Many responses discussed the insects as not having a high metabolic rate. This is misleading, as 

insects, particularly during flight, can exhibit metabolic rates to 100 times higher than at rest. Candidates 

should not regard insects as sedentary organisms with consistently low levels of aerobic respiration.  
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Question 21 (a) (iii)  

Most candidates identified the mammals as having a double circulatory system. However, many 

explanations focused on increased oxygen uptake due to a more efficient gas exchange system leading 

to more aerobic respiration, rather than focusing on the advantage of the circulatory system itself. 

Candidates that discussed the rate of flow or blood pressure often began with the definition of a double 

circulation, which helped inform the relevance of blood going through the heart twice in one complete 

circuit.  

A few responses incorrectly stated that the fish heart allows mixing of deoxygenated and oxygenated 

blood. Fish have a single circulatory system with a heart consisting of one atrium and one ventricle, 

through which only deoxygenated blood flows. It is amphibians and reptiles, which have three 

chambered hearts, which can experience mixing of deoxygenated and oxygenated blood.  

Misconception 

 

Fish do not have an inferior gas exchange system to mammals, quite the opposite. Fish have 

access to less oxygen in water and so need a more efficient gas exchange system, with a 

counter current flow and large surface area. The exchange surface of gill filaments is much 

greater in surface area compared to mammals, relative to their body size. 
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Question 21 (b)  

Candidates were able to identify key aspects of the structure of haemoglobin, but responses varied when 

adapting this information to their role in oxygen transport. Most responses were able to describe the 

binding of oxygen at the lungs and release at respiring tissues and often described or quoted 

cooperative binding. Some responses described haem groups containing iron but did not describe the 

iron as an ion.  

Some responses confused haemoglobin with red blood cells. These responses discussed how the large 

surface area and absence of nucleus, increased space for oxygen transport.  

Misconception 

 

Some responses incorrectly suggested that oxygen binds to iron in the same way as iron 

rusts. It is important to remind students that in haemoglobin, oxygen binds reversibly to iron 

ion within the haem group. This is not the same as the reaction between elemental iron and 

oxygen in air, which forms rust (iron oxides). 

A few responses also incorrectly stated that oxygen binds via hydrogen bonding. Oxygen 

binds to iron ion via a coordinate bond. Hydrogen bonds form between hydrogen and highly 

electronegative atoms like nitrogen or oxygen (or fluorine), which are not involved in this 

reaction. 
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Exemplar 3 

This response logically moves from the overall structure of the protein to its individual components and 

how oxygen attaches to them with a good description of cooperative binding. The response then 

discusses the movement of haemoglobin from and to the relevant parts of the body.  
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Question 20 (c): Fig. 20.1 drawing of dissected human heart, Fig. 16.1 from Page 13,H420/01,June 

2021, © EVAN OTO / SCIENCE PHOTO LIBRARY. 

 



Supporting you
Teach 
Cambridge

Make sure you visit our secure website Teach Cambridge to find the full 
range of resources and support for the subjects you teach. This includes 
secure materials such as set assignments and exemplars, online and 
on-demand training.

Don’t have access? If your school or college teaches any OCR 
qualifications, please contact your exams officer. You can forward them 
this link to help get you started.

Reviews of 
marking

If any of your students’ results are not as expected, you may wish to 
consider one of our post-results services. For full information about the 
options available visit the OCR website.

Access to 
Scripts

We've made it easier for Exams Officers to download copies of your 
candidates' completed papers or 'scripts'. Your centre can use these 
scripts to decide whether to request a review of marking and to support 
teaching and learning.

Our free, on-demand service, Access to Scripts is available via our 
single sign-on service, My Cambridge. Step-by-step instructions are on 
our website.

Keep up-to-date We send a monthly bulletin to tell you about important updates. You can 
also sign up for your subject specific updates. If you haven’t already, 
sign up here.

OCR  
Professional 
Development

Attend one of our popular professional development courses to hear 
directly from a senior assessor or drop in to a Q&A session. Most of our 
courses are delivered live via an online platform, so you can attend from 
any location.

Please find details for all our courses for your subject on Teach 
Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is the exam paper builder platform for a range of our 
qualifications. Find out more.

Free for all OCR centres with an Interchange account, it allows unlimited 
users per centre. We require an Interchange username to verify your 
centre’s users for ExamBuilder. 

If you do not have an Interchange account, please contact your centre 
administrator (usually the Exams Officer) to request a username.
Once you have an Interchange username, use the form on this page to 
sign up for ExamBuilder, or ask an existing user at your centre to create 
an ExamBuilder account for you.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.

https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://www.ocr.org.uk/qualifications/email-updates/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/SingleSignOn/ValidateAuthentication.aspx?ReturnURL=/
https://www.ocr.org.uk/qualifications/past-paper-finder/exambuilder/sign-up/
http://ocr.org.uk/activeresults


OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge.

OCR is a Company Limited by Guarantee and an exempt charity. Registered in England. Registered office: The Triangle Building, Shaftesbury Road, Cambridge, 
CB2 8EA. Registered company number: 3484466.

We operate academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers. 

We are committed to providing a fully accessible experience across all our products, platforms, and websites. Find out more about our  
accessibility standards.

© OCR 2025. All rights reserved. We retain the copyright on all our publications. However, our registered centres are permitted to copy and distribute our 
material for their own internal use, in line with any specific restrictions detailed in the publication. Find out more about our copyright policies.

We update our publications regularly so please check you have the most up-to-date version.

We cannot be held responsible for the persistence or accuracy of URLs for external or third-party internet websites referred to in this publication  
and do not guarantee that any content on such websites is, or will remain, accurate or appropriate.

When we update our specifications, you’ll see a new version number and a summary of the changes. While we do our best to reflect these  
changes in all associated resources on Teach Cambridge, if you notice any discrepancies, please refer to the latest specification on our website  
and let us know.

Our resources do not represent any teaching method we expect you to use. We cannot be held responsible for any errors or omissions in our resources.

Tell us what you think
Your feedback plays an important role in how we develop, market, support and resource qualifications now and 
into the future. We want you and your students to enjoy and get the best out of our qualifications and resources, 
but to do that we need your honest opinions to tell us whether we’re on the right track or not. 

You can email your thoughts to resources.feedback@ocr.org.uk or visit our feedback page to learn more about how 
you can help us improve our resources.

   Designing and testing in collaboration with you and your students

   Helping young people develop an ethical view of the world

    Equality, diversity, inclusion and belonging (EDIB) are part of everything we do

Contact the team at:

	 01223 553998
  ocr.org.uk

To stay up to date with all the relevant news about our qualifications, 
register for email updates at ocr.org.uk/updates

Visit our Online Support Centre at support.ocr.org.uk

https://www.cambridge.org/accessibility
https://www.ocr.org.uk/about/our-policies/copyright/
https://teachcambridge.org/landing
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
https://teach.ocr.org.uk/feedback-and-surveys
https://ocrpanel.recollective.com/ocr-customer-insight-panel/join?key=mbHf
https://teach.ocr.org.uk/people-and-planet
https://teach.ocr.org.uk/people-and-planet
http://ocr.org.uk
http://ocr.org.uk/updates
http://support.ocr.org.uk

	Contents
	Introduction
	Paper 1 series overview
	Section A overview
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5
	Questions 7 and 8
	Question 9
	Question 11
	Question 13
	Question 14
	Question 15

	Section B overview
	Question 16 (a) (i)
	Exemplar 1

	Question 16 (a) (ii)
	Question 16 (b) (i)
	Question 16 (b) (ii)
	Question 16 (b) (iii)
	Question 16 (b) (iv)
	Question 16 (b) (v)
	Question 17 (a) (i)
	Question 17 (a) (ii)
	Question 17 (a) (iii)
	Question 17 (a) (iv)
	Question 17 (a) (v)
	Question 17 (b)
	Question 17 (c) (i)
	Question 17 (c) (ii)
	Question 17 (c) (iii)
	Question 18 (a)
	Question 18 (b)*
	Exemplar 2

	Question 18 (c)
	Question 19 (a) (i)
	Question 19 (a) (ii)
	Question 19 (a) (iii)
	Question 19 (b) (i)
	Question 19 (b) (ii)
	Question 19 (c) (i)
	Question 19 (c) (ii)
	Question 20 (a)
	Question 20 (b)
	Question 20 (c)
	Question 20 (d)*
	Question 20 (e) (i)
	Question 20 (e) (ii)
	Question 21 (a) (i)
	Question 21 (a) (ii)
	Question 21 (a) (iii)
	Question 21 (b)
	Exemplar 3


	Copyright information

