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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 4 series overview 

J247/04 is the second paper candidates take for the higher tier Gateway GCSE Biology suite. It 

assesses content from specification topics B4-6 and B7 practical skills with synoptic links to B1-3. 

Therefore, for candidates to perform well on this paper they will need to have sound knowledge of the 

theory covered in B1-6 and be able to apply this to novel situations. The J247/04 component includes a 

multiple choice question section and a short answer section that also includes one Level of Response 

type question. The Level of Response question assesses the quality of communication as well as 

knowledge and understanding. Candidates also need to apply the skills and understanding that they 

have developed in the practical activities covered in B7. There are also questions that involve the 

assessment of key mathematical requirements from Appendix 5f of the specification. 

This is the first examination without an advance information notice of topics to be tested in the 

specification since the Covid pandemic which led to two years of teacher and centre assessed grades. 

This is the first full series which is comparable with the June 2019 series except that there has been 

disruption in the learning and the current cohort have experienced remote teaching during their 

secondary education.  

 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• demonstrated knowledge and understanding 
of the role of the immune response in Question 
18 (a); capture-recapture sampling method in 
Question 20 (b); describing the method of 
selective breeding in Question 21 (b); 
understood asexual reproduction in Question 
22 (b) (i) and the enzymes involved in genetic 
engineering in Question 23 (b) (i) and (ii) 

• demonstrated application of knowledge and 
understanding of genetically inherited disease 
in Question 17 (a) and (b) plus biological 
control in Question 23 (a) 

• performed correct calculations in Questions 16 
(c), 23 (b) (ii) and 23 (c) (iv) 

• were able to extract data from graphs/tables in 
Questions 19 (b) and 23 (b) 

• demonstrated knowledge and understanding 
and application of respiration in the Level of 
Response question, Question 19 (c)* 

• could correctly draw conclusions on fastest 
decomposition in Question 16 (c) 

• could chose a suitable scale and plot data and 
draw a line of best fit in Question 19 (a). 

• could not demonstrate knowledge and 
understanding of decomposition condition in 
Question 16 (a); function of the iris and 
cerebellum in Question 17 (c); and selective 
breeding in Question 21 (b) 

• could not demonstrate application of 
knowledge and understanding of genetic 
crosses in Punnett squares in Question 17 (b) 
and natural selection in Question 21 (a)  

• could not perform correct calculations in 
Questions 16 (c), 23 (b) (ii) and 23 (c) (iv) 

• were not able to extract data from 
graphs/tables in Question 19 (b) and 23 (b) 

• demonstrated limited knowledge and 
understanding and application of respiration in 
the Level of Response question, Question 19 
(c)*. 
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Section A overview 

Candidates responded well with selecting choice in this section, attempting all questions. However, there 

were still some instances where candidates used lower case letters in their response. This should be 

discouraged as it can be difficult to distinguish the desired letter due to handwriting styles. 

 

Question 1  

Over half of all candidates correctly identified community as the group with the most organisms, however 

a significant number of incorrect responses identified population as the group with the most organisms. 

Assessment for learning 

 

Centres could reinforce key terms in ecology as it has been identified as a knowledge gap in 

understanding the difference in population and community. 

 

 

Question 2  
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This was one of the most accessible questions on the multiple choice Section A, with most candidates 

correctly answering A and identifying that egestion, excretion and respiration are responsible for biomass 

loss in a food chain. 

 

Question 3  

This was one of the more challenging multiple choice questions and less than half of candidates were 

able to identify that B a ‘key and quadrat’ would be used to find the abundance of lichen on trees. The 

most common incorrect responses ranged equally from all A, C and D options.  

 

Question 4  

This was one of the most accessible questions on the multiple choice Section A, with most candidates 

correctly answering C and knowing the correct definition of the genome. 
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Question 5  

This was one of the most accessible questions on the multiple choice Section A, with most candidates 

correctly answering B and knowing that Gregor Mendel helped develop our understanding of dominant 

and recessive characteristics. 

 

Question 10  
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This was one of the more challenging multiple choice questions and less than half of candidates were 

able to identify that beta blockers and nitrates would reduce blood pressure from the information 

provided. 

Assessment for learning 

 

Centres could reinforce treatments of coronary heart disease as it has been identified as a 

knowledge gap. 

 

 

Question 11  

This was the most accessible question on the multiple choice Section A, with most candidates correctly 

answering A and calculating the number of males in the population from a percentage. 
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Question 12  

This was the least assessable multiple choice question with the most incorrect responses. The majority 

of candidates did not correctly identify that the use of genetic engineering to produce new medicines is 

not an example of genomic medicine. The most common incorrect response was A with changes in 

lifestyle advised for people with certain alleles. 

Assessment for learning 

 

Centres could reinforce genomic medicine and treatments when teaching genetics. This has 

been identified as a knowledge gap. 

 

 

Question 14  

This was one of the most accessible questions on the multiple choice Section A, with most candidates 

correctly answering B on why antibiotic markers are used in genetic engineering. 
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Section B overview 

Candidates performed well on questions assessing their knowledge and understanding of the function of 

the iris and cerebellum and the role of white blood cells in the immune response. In addition, candidates 

had good knowledge and understanding of the process of capture-recapture, natural selection and 

selective breeding. The knowledge and understanding of respiration allowed the Level of Response to 

be a good differentiator. 

However, candidates did demonstrate knowledge gaps on enzymes involved in genetic engineering. 

Some candidates also seemed to find it challenging to analyse and apply information provided by data 

and graphs, and candidates should have the opportunity to develop these skills. Candidates can further 

develop their AO2 application of knowledge and understanding in areas of decomposition, autoimmune 

treatments, genetic engineering and calculating percentage change. 

 

Question 16 (a)  

Most candidates achieved at least 2 marks, correctly identifying bacteria/fungi as decomposers and that 

minerals were recycled. The most common incorrect response was confusing decomposition with 

respiration as the process to release the energy in dead organisms. 
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Question 16 (b)  
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The majority of candidates correctly identified that microorganisms give off heat when they decompose 

waste. 

 

Question 16 (b) (ii)  

Many candidates could analyse the information and draw the correct conclusion that the higher the 

nitrogen content compared to carbon, the faster the rate of decomposition.  

 

Question 16 (b) (iii)  

Roughly half of candidates could correctly identify an abiotic factor that should be kept constant when 

investigating the rate of decay. The most common incorrect response identified the mass of the waste. A 

small number of responses incorrectly identified light as a factor.  

 

  

Misconception 

 

Candidates confused light as an abiotic factor affecting the rate of decay. It should be made 

clear that light intensity is an abiotic factor that effects photosynthesis not decomposition or 

respiration. 
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Question 16 (c) 

This question required applying knowledge and calculating the ratio of carbon:nitrogen for each plant 

material and then analysing the information which plant material would decompose fastest. This question 

discriminated between candidates at different grades well. Some candidates could calculate the ratios 

and identify horse manure but instead of stating it was because it had the highest nitrogen content to 

carbon, they just said it matched the ratio in Question 16 (b) which had the fastest decomposition. 
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Question 17 (a)  

This was one of the most accessible questions with many candidates gaining both marks for explaining 

why Gillespie is a recessive inherited syndrome. Most unsuccessful responses focused on why it is not 

dominant instead of why it is recessive. 
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Question 17 (b)  

This was one of the most accessible questions and most candidates were able to correctly identify the 

gametes genotype in person A and B and complete the Punnett square for offspring with the correct 

probability. 

 

Question 17 (c)  

This question was accessible and most candidates scored at least 3 marks and understood the role of 

the iris and cerebellum and the consequence of Gillespie syndrome on them. The most common non-

scored marking point was stating that the person had Gillespie syndrome. 
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Question 18 (a)  

This question discriminated between candidates at different grades well. The majority of responses 

gained a mark for correctly identifying the body produced antibodies in the immune system’s response in 

destroying invading cells. The more successful responses could correctly describe or state phagocytosis. 

Some candidates confused the body’s immune system with barriers to defence. 

 

Question 18 (b)  

This question had the most unsuccessful responses, with many candidates stating difficulties of ‘fixing’ 

nerve cells due to their size and fragility and they weren’t specific about how treatment would affect the 

immune system. 

 

Misconception 

 

Some candidates confused the body’s immune response with barriers of defence such as 

stomach acid. Centres should make sure there is a clear distinction between these. 
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Exemplar 1  

Exemplar 1 states that it is difficult to treat nerve cells and that the body destroys its own cells, which 

was unable to be given any marks. 

 

Question 19 (a) (i) 

This was the most accessible question on the paper with most candidates gaining full marks for choosing 

suitable scales and plotting the data correctly. 
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Question 19 (a) (ii)  

The majority of candidates could plot a line of best fit. 
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Question 19 (b)  

This question required candidates to analyse the information regarding correlation between body mass 

and life expectancy. The vast number of responses were successful in identifying the mole rat for its 

small body mass lives longer than it should from the pattern from the graph. The more successful 

responses correctly identified from the graph that the mole rat should live for approximately 1.6 years.  
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Question 19 (c)* 

The Level of Response extended writing question proved to be a good discriminator. There was a full 

range of responses over the 6 marks. The most successful responses were able to explain the benefits 

of a low respiration rate with the tunnels only having 5% oxygen, haemoglobin binding to oxygen more 

easily with more oxygen delivered to muscle cells to carry out respiration and few pain receptors would 

be able to tolerate high levels of lactic acid from anaerobic respiration better. The least successful 

responses just copied out the information provided in the question or only addressed few pain receptors 

being able to tolerate lactic acid from anaerobic respiration. The responses that did not achieve Level 3 

were not specific about the role of haemoglobin in the delivery of oxygen to tissue/cells. 
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Exemplar 2  

Exemplar 2 gained Level 1, 2 marks as the candidate gave a limited explanation of how a feature allows 

the mole rat to survive in the tunnels. They incorrectly stated that having a low respiration rate meant 

they could breathe less instead of requiring less oxygen for aerobic respiration. They correctly identified 

oxygen binding with haemoglobin more easily means faster delivery of oxygen to muscles. They crossed 

out the part addressing pain receptors and acid. 
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Question 19 (d)  

This question required candidates to demonstrate their knowledge and understanding of mitosis and 

cancer. Most correct responses gained the marking point linking slowing down the cell cycle will protect 

the mole rat developing cancer. Fewer successful responses also identified that this would prevent 

tumours developing. The most common non-scoring response given was about cancer not spreading 

and chance of mutation would reduce during DNA replication. 
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Question 20 (a)  

This question discriminated well between candidates at different grades. The most successful responses 

correctly identified that colonisation of buddleia would increase competition for light/minerals/water, etc. 

Some responses only stated the abiotic factor which would be limited. Most unsuccessful responses did 

not recognise that the competition for resources would increase and stated that the buddleia would only 

attract butterflies and therefore pollination would only occur for this species. 
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Question 20 (b)  

This discriminated well between candidates at different grades, with a full range of responses for marks 

given. This question required candidates to be able to identify the capture-recapture method for 

estimating the population of butterflies. The most common marking point given was use of a net to 

capture the butterflies. A large number of responses described the method of capture-recapture but 

some missed the stage of releasing the butterflies once captured and marked. A small number of 

responses stated you would use quadrats and random sampling as an incorrect sampling method. 

Misconception 

 

In estimating the population of butterflies you would use a net and carry out the capture-

recapture method. A number of incorrect responses chose the incorrect method of random 

sampling with grid co-ordinates and a random number generator with quadrats. Centres 

should make sure that candidates are aware of what sampling method you would choose for 

estimating the population of a range of species. 

 

Question 20 (c) 

The candidates were required to know the difference between community and biodiversity. The 

responses demonstrated that they could not clearly link large community and low biodiversity with their 

correct definitions. Successful responses gained 1 mark for stating that there are lots of butterflies but 

only one species. 
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Question 20 (d) (i) 

This question required candidates to analyse the information and draw conclusions about why larger 

seeds would reduce damage to habitats, which candidates seemed to find challenging. The most 

successful responses were able to link larger seeds having less chance of seed dispersal via wind. The 

majority of unsuccessful responses stated that the larger seeds meant fewer seeds produced which is 

why there was less damage to habitats. 

Assessment for learning 

 

Centres could provide more opportunities for candidates to analyse information and draw 

conclusions. These AO3 skills are accessed in the exam and make up 20%. ExamBuilder can 

be used to filter for questions that focus on analysis for practice with candidates. 

 

 

Question 20 (d) (ii)  

A large number of candidates gained at least 1 mark on this question, mostly given for less 

reproduction/fewer seeds produced when meiosis is prevented. The most successful responses also 

correctly identified that fewer gametes would be produced as a result. Some responses that were not 

given any marks just reworded the question and said stopping meiosis would stop cell division and 

therefore growth of the buddleia bushes. This did not correctly identify that it’s stopping gamete 

production specifically. 

 

https://exambuilder.ocr.org.uk/marketing/Security/login
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Question 21 (a) 

This question assessed the application of knowledge and understanding of natural selection. The 

question was a good discriminator between candidates at different grades and over half of candidates 

gained 2 or full marks. Most responses provided evidence that the candidates could identify it was 

natural selection and they could explain how the sorghum evolved to produce the bitter taste. 

 

  



GCSE (9-1) Gateway Science Biology A - J247/04 - Summer 2023 Examiners’ report 

 

 28 © OCR 2023 

Question 21 (b)  

Over half of all candidates gained full marks here, demonstrating knowledge and understanding of 

selective breeding.  
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Question 21 (c)  

This question required candidates to analyse information to draw conclusions. This proved challenging 

and most responses did not gain maximum marks. The most common given marking point was correctly 

identifying the trend from the graph, however less than half of all responses gained this mark. Many 

responses did not explain that sorghum that had higher levels of the bitter chemical were grown in areas 

with higher numbers of birds to prevent it being eaten. 

Assessment for learning 

 

Centres could provide more opportunities for candidates to analyse information and draw 

conclusions. These AO3 skills are accessed in the exam and make up 20%. 
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Question 22 (a) (i) 

Most candidates scored at least 1 mark here for correctly identifying that the total volume of water 

needed to be kept the same. Most successful responses stated that different volumes of clean pond 

water were added as there were different volumes of run-off water added. Most unsuccessful responses 

stated they were keeping the water the same which isn’t the case; the volumes of both clean pond water 

and run-off have been changed. Some responses just reworded the information in the question that they 

were changing the concentration of pond water which were not given marks. 
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Question 22 (a) (ii)  

This was the least accessible question on the whole paper. Unsuccessful responses ranged from various 

devices to test the carbon dioxide concentrations without stating how they could be controlled. 

Assessment for learning 

 

Centres could provide more opportunities for candidates to analyse information and draw 

conclusions. These AO3 skills are accessed in the exam and make up 20%. Responses 

suggested candidates did not know how carbon dioxide concentrations could be controlled. 

 

 

Question 22 (b) (i)  

More than half of candidates could correctly identify asexual reproduction as how duckweed reproduce. 

Most common unsuccessful response was mitosis. 

 

 

  

Misconception 

 

Candidates confused mitosis, which is the type of cell division which produces genetically 

identical daughter cells, with asexual reproduction, which produces genetically identical 

offspring and does not require fusion of gametes. Centres should make sure this difference is 

passed onto the candidates when learning about asexual reproduction. 
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Question 22 (b) (ii)  

Half of all candidates could correctly analyse the information to work out the correct number of 

generations present after 10 days. 
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Question 22 (c)  

The question required candidates to analyse information and draw conclusions. This was challenging for 

the candidates and just under half of all responses were not given any marks. The most common 

response seen that gained a marking point was for increased growth. Most responses did not link run-off 

water containing minerals. Some responses did not link eutrophication not affecting the duckweed as it 

floats on the surface and its ability to photosynthesise is not affected by the cloudy water. 

 

  

Assessment for learning 

 

Centres could provide more opportunities for candidates to analyse information and draw 

conclusions. These AO3 skills are accessed in the exam and make up 20%. Most 

unsuccessful responses did not link minerals with run-off water and eutrophication to the 

answer. 
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Question 22 (d)  

Just under half of all candidates were given this mark. Most unsuccessful responses stated they could 

measure the growth by collecting the volume of oxygen produced and counting the number of plants. 
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Question 23 (a)  

This question required candidates to apply their knowledge of biological control to salmon and wrasse. 

Half of all candidates were given a mark for understanding that the wrasse would feed on the parasites. 

Most unsuccessful responses stated that the wrasse take the parasites away from the salmon but not in 

any detail how. Many responses did not gain full marks for linking how fewer parasites would increase 

the food/energy available to the salmon. A number of candidates incorrectly stated that the wrasse 

provided food for the salmon directly, with the salmon eating them.  
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Question 23 (b)  
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Very few candidates did not gain a mark here but less than a third gained maximum marks. The question 

required skills in application of information provided in the graph. The most successful responses 

understood that the demand/supply for fish increased over the years and could correctly identify the 

correct years when demand/supply for aquaculture increased and wild fish decreased. Most 

unsuccessful scoring marks were for the correct identification that demand/supply from aquaculture 

overtakes wild fish and that wild fish was the main source of salmon supplied earlier. 

 

Exemplar 3  

Exemplar 3 gained maximum marks. The candidate correctly identified that the demand/supply for fish 

has increased (by ORA), they extracted the data that it increases from 20-220 million tonnes and that 

earlier supply/demand came mainly from wild fish. 

 

Assessment for learning 

 

Centres could provide more opportunities for candidates to apply and extract information from 

graphs. Responses demonstrated confusion that both aquaculture and wild fish supplied 20 

million tonnes in 1950 when in fact it was 20 million tonnes by wild fish alone and that earlier 

they both increased at the same rate which is not the case. Wild fish supply increased while 

aquaculture remained the same, very low. Some responses also stated that aquaculture is 

predicted to supply 220 million tonnes by 2050 which is also incorrect, it is 140 million tonnes 

and 80 million supplied by wild fish. 
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Question 23 (c) (i)  

Over half of candidates correctly identified that a restriction enzyme is the cutting enzyme involved in 

genetic engineering. This had the highest omit in the paper with candidates not answering this question.  

Assessment for learning 

 

Centres could provide more opportunities for candidates to learn the names of the enzymes 

involved in genetic engineering as it has been highlighted as a knowledge gap in the number 

of unsuccessful responses seen. 
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Question 23 (c) (ii)  

Over half of candidates correctly identified that ligase enzyme is the joining enzyme involved in genetic 

engineering. This had the highest omission rate in the paper with candidates not answering this 

question.  

Assessment for learning 

 

Centres could provide more opportunities for candidates to learn the names of the enzymes 

involved in genetic engineering as it has been highlighted as a knowledge gap in the number 

of unsuccessful responses. 

 

 

Question 23 (c) (iii)  

Over half of all candidates gained a mark when applying their knowledge and understanding of genetic 

engineering. Very few responses gained maximum marks and the most successful given mark came 

from knowing the salmon would grow throughout the year (with gene inserted). 
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Question 23 (c) (iv)  

This question was a good differentiator between candidates at different grades. Candidates had to 

correctly measure the non-genetically engineered and genetically engineered salmon and calculate the 

percentage increase then further process the answer to 2.s.f. There was a good spread of marks given 

with many candidates scoring maximum marks. The least successful responses did not apply the correct 

calculation for percentage increase and did not correctly give the answer to 2.d.p. 
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Attend one of our popular CPD 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.
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ExamBuilder?

ExamBuilder is the question builder platform for a range of our GCSE, 
A Level, Cambridge Nationals and Cambridge Technicals qualifications. 
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ExamBuilder is free for all OCR centres with an Interchange account 
and gives you unlimited users per centre. We need an Interchange 
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ExamBuilder.
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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.
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Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
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with our customer support centre. 

Call us on 
01223 553998
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support@ocr.org.uk
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 ocr.org.uk/qualifications/resource-finder
 ocr.org.uk
 facebook.com/ocrexams
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