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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 answers 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 OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
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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 (LoR) questions are included in the 

100 marks. 

There are no changes to the format or demand of the question paper and mathematical and practical 

skills continue to be embedded within the questions throughout. Certain aspects of the exam paper 

continue to be challenging, although some questions were accessible to candidates across the ability 

range. There was no evidence to suggest that candidates were under any time constraints towards the 

end of the paper. 

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 gain higher level marking points. There is evidence that candidates are making good 

use of the ANA and show confidence in tackling Level of Response questions. Credit is given for 

responses that show use of the ANA and associated diagrams in Question 1. Most candidates were able 

to demonstrate their ability to learn and recall facts. 

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 question paper 

• demonstrated the ability to use mathematical 
skills in complex calculations 

• evaluated conclusions effectively to give 
balanced arguments 

• offered detailed responses to LoR questions in 
Questions 2 (e)* and 6 (b)*. 

• used knowledge to recall facts and attempt 
definitions 

• could complete some stages of a calculation 
and make estimates 

• could formulate a response to short-answer 
questions 

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

Generally well-answered. The term ‘allele’ was required to gain credit for this definition. 

 

Question 1 (a) (ii) 

Many candidates achieved 1 mark for describing ‘expression of the genotype’ and alternative wording, 

such as ‘observable characteristics’ was credited. However, the full definition required mention of 

‘interacting with the environment’ which was often omitted.  

  

Assessment for learning 

 

Definitions and meanings of scientific terms are an important part of the specification and 

candidates should be encouraged to learn these in full. 
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Question 1 (b) (i) 

Candidates who could interpret the diagram performed well on this question by looking for evidence of a 

recessive trait and then explaining this. The most common evidence used was the observation that 

parents 3 and 4, who did not have the characteristic (brown eyes), had offspring (8 and 10) who did have 

blue eyes. Good responses then provided the explanation that 3 and 4 were, therefore, heterozygous. 

  



A Level Biology B (Advancing Biology) - H422/02 - Summer 2024 Examiners’ report 

 8 © OCR 2024 

Question 1 (b) (ii) 

Candidates found this question challenging. Good responses linked the principles of sex linkage to 

Fig.1.1, noting that 10 has blue eyes but 4 does not (if the gene was X-linked, a dominant brown allele 

would have been inherited) to gain 1 mark. The second mark was rarely credited for continuing the 

explanation. 

 

Question 1 (b) (iii) 

Generally well-answered by most candidates across the ability range who could identify that the chi-

squared test compares observed and expected values (for 2 marks). Where the observed marking point 

could not be awarded, candidates had written ’observed genotypes’. 
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Question 1 (b) (iv) 

Many candidates knew that if genotypes are unknown a chi- squared could not be used. Some 

candidates also gained credit for recognising that the sample size in Fig.1.1 would be too small. 

 

Question 1 (c) (i) 

Some candidates used information in the ANA noting that eye colour was controlled by multiple genes, 

or that there would be ‘higher levels of P protein’ and ‘higher levels of melanin produced’. A common 

error was where candidates formulated a response explaining the reasons for blue eye colour, possibly 

misreading the question. 
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Question 1 (c) (ii) 

Candidates providing good responses correctly identified that OCA2 must be expressed, producing P 

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

credit e.g. the concept of ‘maturation of pigment granules’. 

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) 
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This question required an understanding of controlled drug trials. Saline was the most seen correct 

response. 

Misconception 

 

Common misconceptions focused on injection of the pathogen (HSV) as a treatment for the 

control group or the administration of a placebo. A placebo is a substance or treatment which 

is designed to have no therapeutic value. It was ignored in responses so candidates could still 

gain credit for a correct response alongside this term. 
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Question 1 (d) (ii) 

Generally, well-answered. Good responses achieved 2 marks for a correct calculation written in standard 

form. 

Calculation: 

Readings from graph: 

spleen = 5.0 x 107, cornea = 160 

5.0 x 107 ÷160 = 3.1(25) x 105 (times more) 

OCR support 

 

Calculations involving standard form is a mathematical skill included in this specification. 

Maths skills handbook can be found to support candidates preparing for assessment. 

Extra support on maths skills can be found in ‘Maths for Biology’ resources which can be 
accessed on Teach Cambridge. Reporting answers using standard form tutorial and quiz. 

  

https://www.ocr.org.uk/subjects/science/maths-for-biology/
https://teachcambridge.org/b3b78400-11a5-4b93-b898-bcac2d87cbb8/maths-for-biology?subject=6c7501ed-dcb7-4359-8d5f-71d220ae45d0&unit=all
https://teachcambridge.org/item/98c73cae-4097-4597-8628-d15f0d9bec7d
https://teachcambridge.org/item/abf23324-08bf-4d53-b70a-5b90c0f440a4
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Question 1 (d) (iii) 

Candidates often correctly identified an increase in (the correct) memory cell in response to (the correct) 

treatment. Good responses identified that as the antibody treatment removed all helper memory cells 

from the spleen, presence of these cells in the cornea after treatment suggests that they must not have 

come from the circulation. 

 

Question 2 (a) 

Generally well-answered by many candidates. 
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Question 2 (b) 

This question was generally well-answered, and most candidates knew that oestrogen inhibited FSH. 

Good responses clearly stated that it inhibits ‘release’ of FSH which was the desired response. 

 

Question 2 (c) 

Most candidates were able to describe that the acrosome contained hydrolytic enzymes for digesting the 

zona pellucida. Few candidates gained a second mark, and common errors included references to 

streamlining, genetics and hardening of the secondary oocyte. 

Misconception 

 

It was a common misconception that the acrosome binds to the cell surface membrane to be 

able to break it down for entry to the oocyte. 
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Question 2 (d) 
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Two stages of meiosis were identified correctly by most candidates. The most common misconception 

was to identify the first diagram as metaphase I, despite chromosomes resembling the ‘v’ shape 

characteristic of anaphase. 

 

Question 2 (e)* 

Knowledge of meiosis was applied well in this Level of Response question. Explanations of the 

importance of fertilisation were often limited to ‘fusion of haploid gametes’ and ’random fertilisation’. 

Common reasons why the quality of written communication mark could not be supported were 

misidentification of stages (e.g. crossover of chromosomes in metaphase 1, when it should be prophase 

1); use of the term ‘egg’ rather than secondary oocyte; and the misconception that sperm are ejaculated 

in thousands rather than millions. 
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Exemplar 1 

The exemplar shows a good L3 response with explanations for the importance of both meiosis and 

fertilisation in increasing genetic variation. The candidates loses the communication mark for stating that 

there would be different combinations of ‘genes,’ rather than using the correct term ‘alleles’. 
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Question 3 (a) 

Many candidates achieved 3 marks on this question for describing the importance of the first three 

properties, i.e. transport of solutes, maintaining a stable internal environment, and the cooling effect of 

sweating. The fourth property proved more challenging, and only high achieving candidates suggested 

the idea of it acting as a lubricant. Many candidates attempted to describe the movement of water in 

xylem but didn’t include the idea of maintaining the column of water to gain credit. 
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Question 3 (b) (i) 

This question proved challenging. Good responses included interpretation of the data in the table and 

demonstrated a secure understanding of cytosol. Some candidates were able to suggest comparisons 

between plasma and tissue fluid, but other candidates did not include a full explanation to gain credit. 

 

Question 3 (b) (ii) 

To achieve the mark in this question, both the concepts of ‘tissue fluid to cytosol’ and down ‘water 

potential gradient’ were necessary. Many candidates were successful in this. Common errors were 

stating the water moved from cytosol to tissue fluid, focusing on solutes rather than water or mentioning 

‘concentration of water’. 
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Assessment for learning 

 

Candidates at this level should be encouraged in the use of the correct terminology. Some 
candidates still describe ‘water potential’ in terms of ‘concentration of water’.  

 

Question 3 (c) (i) 

This question required candidates to understand the concept of pressure and apply this to the apparatus. 

Many candidates were able to identify a variable to control e.g. temperature. However, it proved more 

challenging for candidates to go on to explain why it should be controlled so restricted them to 1 mark. 
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Question 3 (c) (ii) 

Good responses were rarely seen. Some candidates were credited for suggesting use of a data logger, 

but many did not seem to have knowledge of equipment used for measuring pressure such as, a 

manometer or ‘pressure gauge’. 

 

Questions 3 (c) (iii) and 3 (c) (iv) 
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Most candidates showed good mathematical skills in substituting values and rearranging the equation for 

both marks in part 3 (c) (iii). 

Question 3 (c) (iv) was generally well-answered as candidates could be credited using ‘error carried 

forward’ if their response to 3 (c) (iii) was incorrect. 

  

OCR support 

 

A common error was in correct rounding of their answer in Q3(c)(iii). Guidance for candidates 

is found in the Mathematical skills handbook, section 1.1. 

Maths skills handbook can be found to support candidates preparing for assessment. 
https://www.ocr.org.uk/subjects/science/maths-for-biology/ 

 

https://www.ocr.org.uk/subjects/science/maths-for-biology/


A Level Biology B (Advancing Biology) - H422/02 - Summer 2024 Examiners’ report 

 24 © OCR 2024 

Question 4 (a) 

In this question 4 marks were awarded to candidates whose drawing skills were secure (marking point 1) 

and who could correctly communicate anaphase (marking points 2, 3 and 4). Common errors included 

presence of a nuclear envelope and separation of pairs of chromosomes rather than individual 

chromosomes into chromatids. Some candidates also lost marking point 1 for drawings that were too 

small or had sketchy outlines. 

OCR support 

 

Support for drawing diagrams can be found in the Biological Drawing Skills Handbook. 

www.ocr.org.uk/Images/251799-biology-drawing-skills-handbook.pdf 

 

http://www.ocr.org.uk/Images/251799-biology-drawing-skills-handbook.pdf
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Exemplar 2 

The exemplar shows a good response with all 4 marks credited for drawing skills and appropriate 

annotation. 

 

Question 4 (b) 

Many candidates achieved at least 1 mark for this question with correct mention of side effects as either 

an advantage or a disadvantage. 
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Question 4 (c) (i) 

Most candidates were able to use their knowledge of clinical trials to achieve both marks for 

understanding the concepts of ’random allocation’ and ’avoiding bias’.  
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Question 4 (c) (ii) 

Candidates who could interpret the table often gained 2 marks for recognising that topotecan made the 

time to progression of the disease and survival time longer. However, most candidates could not 

reference statistical significance correctly. Many interpreted ‘p’ as a critical value rather than a 

probability. Compared with p 0.05, p 0.002 is much lower, meaning that difference in progression is not 

due to chance and, therefore, highly significant. Compared with p 0.05, p 0.515 is much higher, meaning 

that difference in survival is due to chance and, therefore, not significant. 

 

OCR support 

 

Statistical analysis and interpretation of data is an essential mathematical skill and candidates 

are encouraged to study examples and refer to appropriate sections in the Maths skills 

handbook. 

Maths skills handbook can be found to support candidates preparing for assessment. 
https://www.ocr.org.uk/subjects/science/maths-for-biology/ 

Extra support on statistical analysis and interpretation can be found on Teach Cambridge. 
Statistics for Biology. 

 

https://www.ocr.org.uk/subjects/science/maths-for-biology/
https://teachcambridge.org/item/580a0baf-cd22-4138-a596-6fa1fb003071
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Question 4 (c) (iii) 

Few candidates achieved both marks for this question. Many candidates provided responses that 

included rewriting of the question stem; such responses were not credited. 

 

Question 5 (a) 

Generally well-answered with many candidates giving the ideal response from the left- hand side of the 

mark scheme, although candidates were also credited for using the terms in the additional guidance 

column. 
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Question 5 (b) (i) 

There were different methods used by candidates to calculate resting heart rate. It should be noted that 

best practice is to use as much of the available data as possible, which in this case was using the time 

for the full trace of 10 or 11 beats.  

 

Question 5 (b) (ii)  
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Question 5 (c) (i) 

Straightforward application of knowledge of ECGs required in these question parts and most candidates 

correctly identified tachycardia as the condition and ‘elevated ST’ (section) as the feature.  

 

Question 5 (c) (ii) 

Some candidates were able to achieve both marks for ’cardiac arrest’ and ‘restore normal rhythm’. 

However, it is a common misconception that a defibrillator can be used when the heart has completely 

stopped beating or during a heart attack or myocardial infarction.  
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Question 5 (d) 

This question required interpretation of a graph of heart rate (given as natural log, ln) after exercise. 

Good responses achieved full marks, often quoting data to support their statements. Some candidates 

tried to convert values of natural log bpm to bpm but did not realise that natural log is often not given to 

base 10. This resulted in calculated figures such as 200bpm, that could not be credited for use of data. 

Candidates should be aware that 120 bpm is considered a high heart rate.  
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Exemplar 3 

The exemplar shows a good response. The candidate makes clear statements using the data in Fig.5.4 

and supports these statements by using comparable data quotes. 

 

Question 6 (a) (i) 

Many candidates correctly identified ‘Ishihara’ as a colour blindness test. A variety of phonetic spellings 

were accepted. 
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Question 6 (a) (ii) 

Many candidates achieved 1 mark for this question as they could explain that receptors in the eye 

absorbed light. However, describing photoreceptors as transducers was more challenging for 

candidates, possibly due to the misconception that light energy was converted to chemical energy 

(rather than electrical energy).  

 

Question 6 (b)* 

Sound understanding of protective eye anatomy was shown in many responses. Many candidates could 

also describe in detail the structures and mechanisms for protection against light and chemical defences. 

The communication mark was not supported where incorrect biological statements were made e.g. radial 

muscles contracting and circular muscles relaxing in response to high light intensity.  
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Question 7 (a) 

Generally well-answered by many candidates. 
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Question 7 (b) (i) 
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Responses were often incomplete, and some candidates found it difficult to interpret the photorespiration 

diagram to explain the results. For full marks, candidates were required to make links to RuBP and 

RuBisCO in their response. 

 

Question 7 (b) (ii) 

Both marks were often credited together where candidates understood that ’less TP’ would result in ’less 

glucose’. 
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Question 7 (c) (i) 

Many candidates could order GP, TP, Glucose phosphates, Amino acids for 1 mark. A common 

misconception was that amino acids were made before glucose phosphates. 

 

Question 7 (c) (ii) 

Candidates could gain credit for correct statements here, even if they had muddled the order of 

compounds in Question 7 (c) (i). Some candidates achieved all 3 marks by describing GP formation 

(from RuBP and CO2), TP formation (from GP and reduced NADP) and glucose phosphate formation 

(from TP). Marks were not credited for a description of the molecules without explanation. 
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Question 7 (c) (iii) 

The last marking point was often awarded for stating that triglycerides are made from glycerol and fatty 

acids. However, it was noticeable that many candidates did not know that glycerol came from TP or that 

GP is converted to acetyl coA which is then converted to fatty acids, thereby limiting the number of 

marks achieved. 
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