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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 2 series overview 

H422/02 is one of three components of the GCE A Level Biology B specification assessed during this 

examination session. For H422/02, candidates needed to demonstrate knowledge and scientific literacy 

skills across all modules (1 to 5). There is an Advance Notice Article (ANA) for candidates to study and 

use in responding to items in Question 1. Two Level of Response questions are included in the 100 

marks.  

There are no changes to the format of the exam paper and mathematical and practical skills continue to 

be embedded within the questions throughout. There was no evidence to suggest that candidates were 

under any time constraints towards the end of the paper and most questions were attempted, with few 

‘no responses’. 

Overall, candidates demonstrated a wide range of ability with more successful candidates giving succinct 

responses and appearing more adept at coping with the demands of the paper’s mathematical and 

practical content to get higher-level marking points. There is evidence that candidates are continuing to 

make good use of the ANA and credit is given for responses that show use of the ANA in Q1. 

Candidates across the ability range continue to gain confidence in tackling Level of Response questions, 

with many providing detailed, well-communicated answers. Most candidates were able to demonstrate 

their ability to learn and recall facts from the specification. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• used information in the ANA to apply 
knowledge and formulate good responses to 
Question 1 

• could apply knowledge to the new contexts in 
the exam paper 

• demonstrated the ability to use mathematical 
skills in complex calculations 
 

• could explain, conclude and evaluate 
effectively to provide detailed, succinct 
responses 

• offered detailed responses to LoR questions in 
Question 2 (a) (i)* and 3 (c)*. 

• used knowledge to recall facts and attempt 
definitions 

• could complete stages of a calculation and use 
formulae 

• could name and describe using knowledge 
from the specification 

• performed less well when asked to explain or 
evaluate. 
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Question 1 (a) (i)  

Most candidates got 1 mark for identifying the aleurone layer in the diagram and many could also state 

its function. The most common error was in mistaking the aleurone layer for the endosperm of the seed.  
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Question 1 (a) (ii)  

This question required candidates to recognise that the structure labelled B in the diagram was the 

endosperm and apply this to outlining how it is formed. Many candidates remembered that polar nuclei 

were involved but, to get marks, responses needed to refer to fusion with the pollen ‘nucleus’ rather than 

just the pollen ‘grain’ or male gamete. Candidates that knew that structure B was the endosperm 

generally got credit for its function. 

 

Question 1 (a) (iii)  

Candidates that recognised that structure C was the testa (seed coat) and correctly applied their 

knowledge of the plant hormones involved in seed dormancy provided successful responses. Research 

around the ANA was often seen in responses to this question that were worthy of marks, e.g. the fact 

that more water entering would ‘flush out’ ABA. 

Misconception 

 

It was a common misconception that the testa prevents oxygen and water from entering. It 

was important for candidates to understand that removing the testa would allow ‘more’ 

oxygen or water to enter thereby encouraging germination and reducing dormancy. 
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Question 1 (b) (i)  

For an outline plan that did not require details of apparatus or a risk assessment, candidates were 

expected to include details of the main variables. For the independent variable (IV), a minimum of four 

temperatures would be required for gathering meaningful data; for the dependent variable (DV), a 

method of measuring when germination occurred was required. Some candidates confused or made 

unsuitable statements about variables, e.g. placing petri-dishes in thermostatically controlled water baths 

or only using five seeds per petri-dish. 

OCR support 

 

Support and practical guidance with regards to planning investigations and deciding 

appropriate variables can be found in the Biology Practical Skills Handbook. 

 

  

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
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Exemplar 1 

This exemplar shows a successful response. The candidate demonstrates an understanding of 

appropriate temperatures, i.e. only using temperatures below 45 oC, as higher temperatures could 

damage germinating seeds or denature enzymes. The candidate also includes a suitable DV, i.e. 

measuring the length of roots, which is an acceptable standardised method. Two appropriate controlled 

variables were also stated to gain maximum marks. 

 

Question 1 (b) (ii)  

This question was generally well-answered, and most candidates knew two environmental factors that 

affected germination. 
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Question 1 (b) (iii)  

This was generally well-answered. Although ‘flowering’ also got the mark, the scientific term 

‘vernalisation’ was correctly used by most candidates. 

 

Question 1 (c) (i)  

Candidates providing successful responses understood that the question required an explanation of one 

advantage rather than a list of advantages. Common correct responses referred to the ability of farmers 

to manage their crops or increase yield by being able to avoid their seeds germinating in poor 

environmental conditions. 
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Question 1 (c) (ii)  

Research around the ANA was often seen in responses to this question that were worthy of marks. 

Successful responses understood that flooded fields would have low oxygen levels, linked this to the 

information in the ANA, noting that rice seeds could still germinate as they contain subfamily three of 

starch-digesting enzymes activated in low oxygen conditions.  

Assessment for learning 

 

As stated in previous reports, candidates should be encouraged to research the topics 
included in the Advanced Notice Article (ANA) thoroughly in preparation for the examination.  
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Question 1 (d) (i) 

Percentage error can be a difficult concept for candidates, but many gave correct responses for this 

calculation demonstrating that this mathematical concept had been well-taught by centres. 

Calculation: 

uncertainty = 1mm X ½ = 0.5 mm 

Percentage error = ((2 x absolute uncertainty)/ quantity measured) x 100 

Percentage error = ((2 x 0.5) /115) x 100 = 0.87% 

OCR support 

 

As stated in the Biology Practical Skills Handbook page 36, credit was given for using either 

half the smallest division or the smallest division itself as the absolute uncertainty. 

Further guidance on uncertainty can be found in the Language of measurement resource.  

 

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
https://teachcambridge.org/item/48d92547-2d8c-472e-981c-693eefc63507
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Question 1 (d) (ii)  

Straightforward application of extracting data from a graph was required in this question part, and most 

candidates correctly calculated the rate by dividing total distance moved by 30 minutes.  

Calculation: 

Distance moved at 30 minutes = 180 mm 

Rate = 180 / 30 = 6 mm min-1 
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Question 1 (d) (iii)  

As distance moved per minute was given in the question stem as 9.33 mm min-1, many candidates had 

no problem in calculating the rate as volume (of water) moved per minute. 

Calculation: 

Diameter = 1.5 / 2 = 0.75 

rate = π x 0.752 x 9.33  

rate = 16 (mm3 min–1)  

Assessment for learning 

 

The most common error when calculating rate of transpiration from potometer experiments is 

that candidates often forget to divide the diameter provided by two to obtain the radius 

required in the volume calculation. 

It would be helpful to continually remind candidates to check whether diameter or radius has 

been provided in such questions. 
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Question 2 (a) (i)*  

Knowledge of the blood clotting process was applied well in this Level of Response question, and many 

candidates provided detailed descriptions of the clotting cascade and the role of enzymes. It proved 

more challenging for candidates to suggest reasons for why large and/or rapid responses occurred with 

only a small amount of tissue damage. Common reasons why the communication mark could not be 

given were misidentification of substrate, product or enzyme at a particular stage, e.g. thrombin 

catalysing the conversion of fibrin to fibrinogen.  
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Exemplar 2 

This exemplar shows a good, succinct Level 3 response with a detailed description of the clotting 

process that includes the role of platelets, Ca2+ ions and the various enzyme reactions involved. There 

are no errors in scientific terminology, and the candidate suggests how a positive feedback mechanism 

would be responsible for the large and rapid response. 
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Question 2 (a) (ii)  

This question proved challenging for candidates. Some candidates got 1 mark for describing how 

narrowing of blood vessels could reduce blood flow to the site, but few could suggest that clumping of 

proteins would mimic the action of blood proteins, such as fibrin. Many candidates repeated information 

in the question stem which was not given credit. 

 

Question 2 (b) (i)  

Successful responses that gained both marks for this question gave a clear explanation of how LDH was 

released from damaged tissue and that the higher the concentration of LDH in the blood the more severe 

the damage. Few candidates mentioned how it enabled the location of damaged tissue could be 

identified. 
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Assessment for learning 

 

Candidates should be encouraged to use the correct terminology for concentration rather than 

ambiguous terms such as amount/level or abbreviated terms such as ‘conc’.  

 

Question 2 (b) (ii)  

Candidates that interpreted the information in the diagrams and noted that the patient referred to in the 

question was ‘male’ performed well in this question part. 
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Question 3 (a)  

Most candidates correctly identified F as islets of Langerhans, but only more generally successful 

candidates recognised G as exocrine tissue or acinar cells. 
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Question 3 (b) (i) and (ii) 

In Question 3 (b) (i), most candidates were able to manipulate the equation and input the correct data to 

complete this calculation. The most common error was where candidates forgot to provide their answer 

to two significant figures as required by the question. As ECF (i.e., error carried forward) was applied to 

Question 3 (b) (ii), all candidates got 1 mark for correctly determining the status of the patient using the 

information in the table and their calculation. 

Calculation:  

Rearrangement of equation: 

HbA1c (%) =
HbA1c (mmol mol−1)

10.929
+ 2.14 
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Substitution and evaluation: 

42

10.929
+ 2.14 = 5.98 = 6.0 (2 sig figs) 

 

Question 3 (c)*  

Successful higher-level responses gave a balanced evaluation of semaglutide as a treatment for type II 

diabetes. Commonly noted advantages included the fact that weekly injections would be more 

convenient for patients than daily injections so would likely have less impact on daily activities and that a 

reduction in obesity could enable patients to have a more active lifestyle with less burden on NHS 

resources. Unknown side effects and loss of vision were often stated as possible disadvantages of the 

medication. It was common for candidates to repeat information in the question stem, for example stating 

that there would be an increase in retina damage without stating the potential disadvantage of causing 

loss of vision, which were not credit worthy. 

OCR support 

 

Support and guidance can be found on how to answer and understand marking for Level of 
Response questions here. 

 

https://teachcambridge.org/item/13245a7b-dcc5-4cdd-bbe6-a2996d6a9bff
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Exemplar 3 
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This exemplar shows a detailed Level 3 response. There are no errors in scientific terminology and the 

candidate has clearly separated their response into potential advantages and disadvantages of 

semaglutide.  

 

Question 4 (a) (i) and (ii) 
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Question 4 (a) (i) was generally well-answered, with most candidates getting marks for a correct 

calculation of Simpson’s Index of Diversity. It was expected that the response given to two significant 

figures was required for full marks to be given to align with the values in the table, although candidates 

that did not round their answer were given 2 marks for a correct calculation. As ECF was applied, 

candidates that had attempted the calculation were able to explain whether their value supported the 

conclusion in Question 4 (a) (ii). 

OCR support 

 

Guidance on how data in the tables should be recorded can be found in the Practical skills 
Handbook.  

 

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf


OCR Level 3 Advanced GCE in Biology B (Advancing Biology) - H422/02 - Summer 2025 Examiners’ report 

 25 © OCR 2025 

Question 4 (a) (iii)  

Few candidates got both marks for this question. The most common correct responses suggested 

collecting data at the same time each year, e.g. same season, or that data from intervening years should 

also be collected. 

 

Question 4 (b)  

Successful responses gave detailed explanations of how lower biodiversity of plants in the field growing 

soybean crops would lead to a reduction in suitable habitats or food for insects. Many candidates got 1 

mark for noting that there could be a higher usage of insecticides or pesticides in the soybean field.  
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Question 4 (c)  

This question proved challenging for candidates, and few got full marks. Successful responses referred 

to the likely differences in genetic diversity between crop plants and weeds which would affect their 

ability to adapt to climate change. 

 

Question 5 (a) (i)  

Candidates generally answered this well, with most getting at least 1 mark for stating a role of LH in 

either males or females. 
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Question 5 (a) (ii) 

This was generally well-answered, with most candidates getting at least 1 mark for explaining that FSH 

could stimulate follicle development and maturation. 
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Question 5 (b) (i)  

Many candidates demonstrated knowledge of the structure of the ovary and could apply their knowledge 

to this photomicrograph. Most candidates used correct scientific terminology and identified H as the zona 

pellucida, although marks were also given where candidates stated that this was the plasma membrane 

(of the oocyte). Many candidates could also identify K as the corona radiata, but few identified J as the 

nucleus to gain all 3 marks.  
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Question 5 (b) (ii)  

There were quite a few relevant points that candidates could have stated to get 2 marks for an outline of 

how secondary oocytes could be formed from oogonia. Successful responses often provided more than 

two statements and gave detailed accounts of the stages occurring, including reference to the timeline of 

events before birth and after puberty. Most candidates got 1 mark for recalling that oogonia firstly 

develop into primary oocytes. 

Misconception 

 

There was confusion among candidates about whether mitosis or meiosis was occurring and 

it was a common misconception for candidates to think that secondary oocytes were the 

product of meiosis II. 

 

Question 5 (c) (i)  

Candidates that could recall the events that occur during non-disjunction of chromosomes generally 

performed well on this question part. Some candidates described translocation here, which was the 

desired response to Question 5 (c) (ii). 
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Question 5 (c) (ii)  

Successful responses either stated or described the term ‘translocation’ to get 1 mark. Many candidates 

could not recall the term or offered imprecise descriptions of chromosomes breaking and so were not 

given the mark. 

 

Question 5 (d) (i)  

Many candidates got 1 mark for suggesting that there would be an increase in mutations due to age. 

Successful responses could explain that the length of time spent by oocytes in prophase I would likely 

lead to an increase in events such as non-disjunction or translocation. 
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Question 5 (d) (ii) and (iii) 

In Question 5 (d) (ii), many candidates could state two ways of reducing risks, but descriptions were 

often too vague to get marks. Successful responses correctly described ways such as screening 

embryos for abnormalities during IVF procedures before implantation and also described the use of 

genetic counselling and pedigree analysis. Correct responses to Question 5 (d) (iii) generally referred to 

the destruction or abortion of foetuses, but there were many vague references to ‘designer babies’ or 

religious issues which could not be given the mark. 
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Question 6 (a) (i)  

Candidates generally answered this well, with many getting marks for using the data in the table and 

recognising the complementary base pair ruling between adenine and thymine and guanine and 

cytosine. 

 

Question 6 (a) (ii)  
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Candidates that understood that single-stranded DNA would not have complementary base pairs got the 

mark for this question part. 

 

Question 6 (b)  

Few candidates could suggest three modifications to this procedure for extracting DNA. Most stated that 

the use of detergent would increase the release of DNA from cells. Many also recalled that histones 

were proteins so using proteases would remove them from DNA. However, very few candidates 

understood that it would be necessary to work at low temperatures to reduce damage by enzymes. Many 

candidates incorrectly stated that it would be necessary to increase the temperature to denature the 

enzymes, forgetting that high temperatures could also damage DNA. 
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Question 6 (c)  

This question proved challenging for candidates. Successful responses demonstrated the ability to 

interpret the graph correctly. Some candidates were confused by the context and incorrectly stated that 

more DNA would be precipitated at low ethanol concentrations. 
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Question 7 (a)  

Many candidates demonstrated good knowledge of differences in the structures of DNA and RNA 

nucleotides to complete the table. Most candidates correctly identified the pentose sugar in each type of 

nucleotide, but some confused purine and pyrimidine bases which restricted them to 1 mark. Some 

candidates also incorrectly replaced cytosine rather than thymine with uracil in RNA. 

 

Question 7 (b)  

This question was not well-answered, and many candidates drew a circle around the bonds either side of 

the phosphate group. 
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Misconception 

 

It was common for candidates to circle the bond between ribose and phosphate within the 

nucleotide rather than the bond between two different nucleotides, a common misconception.  

 

Question 7 (c) 

This gap fill style question was generally well-answered, with many candidates getting all 4 marks. The 

most common errors included DNA ligase rather than DNA polymerase as the enzyme joining 

nucleotides together and hydrolysis rather than condensation as the reaction involved in forming two 

new strands. 

 

Question 7 (d) (i)  

Many candidates got at least 1 mark for this question with correct naming of a cell cycle checkpoint. 

Successful responses demonstrated knowledge of the role of G2 or S checkpoints in checking for 

damaged DNA and halting the cell cycle if DNA is damaged. 
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Question 7 (d) (ii)  

This question required that candidates apply their knowledge of the cell cycle to the concept of 

checkpoint mutations. Many candidates were able to make one suggestion, but it proved more 

challenging to make further suggestions, limiting them to 1 mark.  

Assessment for learning 

 

There was ambiguous terminology when referring to cell cycles and cell division in this 

question. 

Candidates need to be clear when using these terms as increase in cell division is not the 

same as ‘uncontrolled’ cell division which could also mean a decrease. It is the cell cycle that 

is described as uncontrolled. 

 

Question 7 (e)  

Successful responses used knowledge of cancer treatments to describe how ionising radiation targets 

cancer cells to damage them, resulting in apoptosis and fewer cells.  
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Question 7 (f) (i)  

Candidates that could recall types of stem cells and apply their knowledge to the context of umbilical 

cord blood being used as an alternative to bone marrow provided a correct response to this question. 

 

Question 7 (f) (ii)  

The most common correct response suggested how the use of umbilical cord blood would not require 

surgery or would be less invasive. Incorrect responses were either too vague, such as stating that it 

would be faster, or gave irrelevant detail of differentiation into different types of blood cell. 
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