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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 4 series overview 
There are four examination components for GCSE (9-1) Science Biology B (Twenty First Century). 
Paper 4 (Depth in Biology) provide candidates with the opportunity to demonstrate the depth of their 
knowledge and understanding in biology.  

Paper 4 assesses knowledge from across the specification, including some synoptic questions. 
Therefore, to do well on Paper 4, candidates need to demonstrate their understanding of ideas from 
across the whole specification, including Ideas about Science. 

All candidates appeared to finish the paper with very few questions marked as ‘no response’. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• performed well on calculation Questions 
(Question 1 (c)), (Question 4 (c) (ii)) & 
(Question 5 (b)) 

• used information from graphs (Question 5) and 
charts (Question 9 (b) & 9 (c)) to describe and 
explain data 

• were able to use knowledge of genetics to 
successfully complete a Punnett square 
(Question 8 (b)) 

• explained how natural selection increases the 
number of individuals with favourable genetic 
variation (Question 6 (d)) 

• were able to explain what happens to cells 
when placed in solutions with a high 
concentration of solutes (Question 9 (c) (ii)). 

• confused the processes of respiration, 
transpiration and photosynthesis (Question 2 
(d), Question 4 (e) & Question 4 (f)) 

• could not identify parts on a light microscope 
(Question 4 (a)) 

• were unaware of what substances are 
transported in phloem & xylem (Question 6 (c)) 

• struggled to explain how an organism’s 
phenotype is due to an interaction between 
genome and environment (Question 7 (c)) 

• found connecting genetic terms with their 
description challenging (Question 8 (a)). 
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Question 1 (a)  

Most candidates gained 2 marks. However, a number were unable to classify all 3 variables as 
dependent, independent or neither.  
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Question 1 (b)  

Most were able to give a variable which should be controlled, although some just wrote “controlled 
variable”. 

 

Question 1 (c)  

Most candidates correctly calculated the number of lumens equivalent to 80% light. 

 

Question 1 (d)  

Most candidates were able to suggest a suitable safer alternative method to measure the size of the 
pupil. 
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Question 1 (e)  

Few candidates were credited 3 marks. Most were able to recognise the trend but did not mention that 
the pupil response serves to protect the retina or that, in brighter light, a smaller pupil is needed to see. 
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Question 2 (a)  

Most candidates knew which part of the ecosystem was the biotic part. 

 

Question 2 (b)  

Candidates responded well to this question, however approximately one-fifth of the cohort were unaware 
of the meaning of the term abiotic. 
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Question 2 (c)  

The majority of candidates recognised the link between light and photosynthesis. 

 

Question 2 (d)*  

Misconception 

 

Many candidates thought that water is required for respiration, others that water is absorbed 
through the stomata 

This question was well answered by many candidates, over half achieving Level 3.  
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Question 3 (a)  

All three responses had to be correct for 1-mark, a significant number of candidates were credited the 
mark. 
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Question 3 (b)  

Most of the candidates correctly linked the body part to its adaptation although a few candidates 
confused plasma and platelets.  

 

Question 3 (c)  

Only half the candidates were credited the mark. Most of those who were not gave references to getting 
sick or ill. 
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Question 4 (a)  

Only half of candidates scored both marks with part Y commonly labelled as the magnification lens. 
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Question 4 (b)  

This question was answered well. Candidates were aware of how to view a slide on a light microscope.  
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Question 4 (c) (i)  

Candidates were given the formula for calculating the magnification and were able to do that 
successfully. 
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Question 4 (c) (ii)  

Candidates responded well, as with most of the mathematical questions. 

 
Question 4 (c) (iii) 

A number of candidates were not given marks on this question. Many candidates were unaware of how 
small and numerous stomata are, despite calculating the number per mm2 in 4cii. A common incorrect 
response was to calculate the total number of stomata by counting the number along the length and 
width of the leaf and multiplying these together. 

 
Question 4 (c) (iv)  

This question was well responded to by candidates. 
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Question 4 (d) (i)  

Most candidates were able to give the correct response of electron microscope, although electric and 
light were incorrect responses often seen. 

 

Question 4 (d) (ii)  

An incorrect response often seen referred to this type of microscope being more powerful. A number of 
candidates based their response on the use of electrons, responding ‘how’ instead of ‘why’. 
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Question 4 (d) (iii)  

Most candidates were able to recognise that 0.01 mm was the correct response. 

 

Question 4 (e)  

Misconception 

 

A number of candidates thought that stomata opened to allow light in for photosynthesis.  
Others referred to the role of stomata in transpiration or said that water enters the plant 
through the stomata. 

 

Question 4 (f)  

Many candidates were credited here, either by saying that by closing the stomata water loss is reduced 
or the entry of pathogens is prevented. A common response was to say that it saves energy.   
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Question 5 (a)  

This question was well responded to by most candidates, who were able interpret information from 
graphs.  
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Question 5 (b)  

Many candidates used the wrong calculation, but some were given one mark for correctly giving their 
response to 2 significant figures. 

 

Question 5 (c)  

Some candidates did not gain the mark here due to referring to ‘more obese women’ rather than ‘a 
higher percentage of women’, as indicated on the axis of the graph. 
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Question 5 (d)  

Nearly all candidates correctly predicted that the trend in the number of people with CVD would increase 
but some could not then link that to an increase in obesity levels. 

 

Question 5 (e)  

Approximately two-thirds of the candidates were given at least one mark in this question for recognising 
that sampling should be done or that the sample should be representative. 
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Question 6 (a)  

The correct answer for the type of pathogen crown gall disease was not clearly known – virus and 
fungus were commonly seen.  Half of candidates gained the mark. 

The specification, in section B2.1.5, clearly states this disease is caused by bacteria. 

 

Question 6 (b)  

The role of waxy cuticle and antimicrobial substances was only known by about half of the cohort. 
Knowledge of plant defence mechanisms are an area of the specification which candidate were 
challenged by.  

 

Question 6 (c)  

 Only very few candidates were credited both marks. Ticks appeared to be randomly applied.  Few 
candidates ticked water for phloem. A common response was to say that xylem was for water only and 
phloem was for anything else. 
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Question 6 (d)  

Many candidates did not demonstrate clear understanding in this question. Some thought that the 
conifers were somehow involved in the inheritance of the variant. There was confusion here between 
sexual and asexual reproduction.  Others thought that the apple trees would be crossed with the conifer 
trees. 

The specification refers to this situation in B6.1.9 with reference to an example of antibiotic-resistant 
bacteria.  
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Question 7 (a)  

This question was well responded to, with most candidates giving the correct response of ‘Meristem 
cells. 
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Question 7 (b)  

Most candidates were given marks for explaining the process by which meristem cells make other new 
cells by becoming differentiated / specialised. Few were credited all 3 marks because there was no 
mention of gene switching, the process of mitosis or that specific types of cells are formed. 

Exemplar 1 

This answer is credited with 3 marks for stating that the meristem cells can become specialised by 
switching off some genes and giving an example of a type of tissue formed. 
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Question 7 (c)*  

Some candidates talked about genes switching on and off as being an argument in favour of the regrown 
tree not being identical to the original, i.e. if different genes are switched on/off, they would therefore be 
non-identical.  Some thought that the stump would be identical, but the other features would differ. There 
was some confusion between mitosis and meiosis. Some said that the trees will be genetically identical, 
without explanation in terms of cells, so credit could not be given. Others were not given credit when 
they did not refer to the cells having the same genome but just the tree. 
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Question 8 (a)  

This question was well responded to; genetic terminology was well known by most candidates. 
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Question 8 (b)  

Generally, this question was very well responded to. Most of candidates were credited all 4 marks. 
However, some could not give the correct phenotype ratio for the second generation, even though the 
Punnett square was correct. 
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Question 8 (c) (i)  

Common wrong response for “copies of the allele made from ..”  was DNA rather mRNA.  Interesting to 
see how often candidates refer to plants have 23 pairs of chromosomes!  

Most of the candidates were credited 2 or 3 marks here. The most common mistake occurred in the first 
sentence where the response of DNA was given instead of mRNA. 

 

Question 8 (c) (ii)  

This question was challenging for candidates. Most just referred vaguely to genetic testing. Many 
candidates seemed to think that scientists would be able to recognise the R allele just by looking at the 
base sequence. 
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Question 8 (c) (iii)  

This question proved very challenging for most candidates. Many candidates confused amino acids with 
bases talking about triplet codes of amino acids, as well as enzymes ‘fitting’ with the active site on the 
substrate. 

 

OCR support 

 

OCR has Teaching and delivery guides on Teach Cambridge that will assist not only with this section of 
the specification but in many other areas. 

 

  

https://teachcambridge.org/93156bd6-97ed-4737-83f1-706832ad7a07/teaching-and-delivery-guides?subject=91c819ec-8de1-40ae-8f82-1a72dc951547&unit=all
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Exemplar 2 

All 3 marks were credited for this response -  altering the sequence of bases, causing a change to the 
amino acids produced, resulting in a change to the active site of the enzyme. 

 

Question 9 (a)  

Some candidates just used the word “affecting” (e.g. affecting the habitat) rather than say how the 
feature was affected. 
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Question 9 (b)  

Most candidates used the data to recognise that the two lakes are getting larger and closer together. 

 

  

Item removed due to third party copyright restrictions 
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Question 9 (c) (i)  

Most candidates were credited 1 mark for using a food chain explanation for the threat to the crocodiles. 
Few stated that the microalgae are producers and even fewer referred to them making biomass. 

 

  

Item removed due to third party copyright restrictions 
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Question 9 (c) (ii)  

Few candidates were able to explain what happens to cells when placed in solutions with a high 
concentration of solutes. A significant number did not appreciate the osmotic effects of high salt 
concentrations on the microalgae. Most just said that the microalgae would die or be eaten/competed 
with by the cyanobacteria or would be killed by the high salt concentration. 

 

Misconception 

 

A common misconception was that pH was related to salt concentration, and it was this then 
caused the reduction in microalgae.  
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Exemplar 3 

This response is credited with all 4 marks. There is a large increase in salt concentration in lake A. Due 
to the difference in concentration between the inside and outside of the algae osmosis takes place 
resulting in the cells ‘shrivel up’. 
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