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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 3 series overview 

J247/03 is the first higher tier paper in the J247 Gateway Biology suite. J247/03 assesses content from 

specification topics B1-B3 and B7. Therefore, to perform well on this paper candidates need to have a 

sound knowledge of the theory covered in topics B1-B3 and be able to apply the skills and 

understanding that they have developed in the practical activities covered in topic B7. There are also 

questions involving the assessment of key mathematical requirements from Appendix 5e of the 

specification. This paper is not synoptic and so does not contain any material covered by topics B4-6.  

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• performed calculations correctly, including 
giving their answer to the required number of 
significant figures (Question 19 (b)) or to the 
nearest whole number (Question 21 (b) (ii)) 

• made suitable conclusions when provided with 
data presented in graphical form (Question 21 
(c) and Question 23 (c)) 

• could use information provided to explain 
aspects of novel biological processes or 
procedures (Question 25 (b) and Question 21 
(a)) 

• used their knowledge of the different stages of 
protein synthesis to explain the consequences 
of a mutation (Question 24 (a)). 

• made errors in calculations, such as using the 
incorrect method to calculate percentage 
change or made errors in converting their 
answer to three significant figures (Question 
19 (b)) 

• gave conclusions that could not be deduced 
from the information provided in Question 21 
(c) and Question 23 (c)) 

• described the process of protein synthesis 
without explaining the effect that a mutation 
would have on the various molecules involved 
(Question 24 (a)) 

• confused practical techniques for measuring 
the rate of photosynthesis with methods to 
measure the rate of transpiration (Question 22 
(c)). 
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Section A overview 

Candidates performed particularly well this series on the multiple-choice section of this paper. Questions 

1, 2, 11 and 13 were usually answered correctly. Questions 7, 10 and 14 discriminated between students 

at different grades well, but were still answered correctly by over half of the candidates. Question 14 was 

the most challenging question in this section with some candidates missing the fact that the valve had to 

be at the junction of the heart and blood vessel. 

 

Question 1 and 2 

Although the majority of candidates answered correctly, there were a small number that confused 

respiration with photosynthesis and so answered C. 
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Question 4  

If candidates answered incorrectly, they tended to reverse the direction of water movement and so gave 

the answer C. 

 

Question 5  

This was one of the more challenging questions with diffusion and osmosis acting as distractors for 

some candidates. 
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Question 7  

About two thirds of the candidates answered correctly. The most common incorrect response was B, 

where candidates followed the passage of blood from vein to ventricle, to artery but did this on the right 

side of the heart rather than the left. 
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Question 8  

If candidates answered incorrectly, then it was nearly always because they confused long and short-

sightedness and so choose option C. 

 

Question 10 

The most common incorrect response was B. 
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Question 11 and 13  

 

Question 14  

This was the most challenging question with a significant number of candidates choosing option D. 
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Question 15  

The majority of candidates answered this question correctly with only a minority being distracted by 

option C. 
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Section B overview 

Candidates scored well on the first two questions which were common with the foundation tier paper. 

The only exception was Question 16 (b) (i) where candidates seemed to find the requirement to produce 

a biological drawing very challenging.  

In questions involving practical skills the responses were mixed. In Question 19 (a) there was confusion 

between the movement of water and the movement of solute in osmosis. In Question 22 (a), candidates 

answered well when asked about control variables but seemed to find it much more difficult in Question 

22 (c) to describe modifications to the experiment. 

 

Question 16 (a)  

Virtually all the candidates followed the instructions and most scored all 4 marks. 
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Question 16 (b) (i)  

The ability to make accurate scientific drawings is an important skill highlighted in PAG 1 and in Working 

Scientifically. It has not been commonly tested on previous papers and that may be one reason why 

candidates found this question challenging. Their diagrams were often very sketchy, rather than showing 

clear lines. Others included shading. Some diagrams were clear but were drawn as textbook 

representations of a mitochondrion rather than the one shown in the micrograph. 
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Exemplar 1 

Exemplar 1 shows a diagram that scored both marking points. The lines are clear, without sketching, and 

the candidate has attempted to replicate the internal structure of this mitochondrion. 

OCR support 

 

The Practical skills booklet that is available on Teach Cambridge contains instructions for 

staining cheek cells which can then be used as practice for drawing biological structures. 

 

Question 16 (b) (ii)  

The majority of candidates correctly identified the electron microscope and gave reasons involving the 

magnification or resolution. There were references to the image being in black and white but these were 

ignored and did not negate any correct reasons. 

 

https://teachcambridge.org/1810080f-2066-4acd-800c-d71db6faec6c/practical-activity-groups-pags?subject=37a6855f-916e-4222-a9b2-bafce0936a83&unit=all
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Question 16 (c)  

A small number of responses stated mitochondria but most candidates answered correctly. 

 

Question 17 (a)  

Most candidates scored all 3 of the available marks here. If they did lose a mark, it was often on the 

bottom row. Perhaps the term lumen was not familiar to them, although it is used in the specification. 

 

Question 17 (b)  

Most responses appreciated that CVI could lead to the backflow of blood but the resulting symptoms did 

not always follow.  
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Question 17 (c)  

The correct value of 319200 was the most common response here. Some candidates did not multiply by 

60 to convert from minutes to hours and so only scored 1 mark. 

 

Question 17 (d)  

The most common features stated were the lack of a nucleus or the biconcave shape of the red blood 

cell. To score 2 marks they needed to combine the feature with an explanation. 

Misconception 

 

A significant number of candidates linked the biconcave shape of the red blood cell to the 

amount of oxygen that can be transported. A correct response needed to focus on the rate of 

diffusion of gases. 
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Question 18 (a)  

This question was also well answered with many candidates scoring 3 marks. If a mistake was made, it 

was often locating the receptors in the medulla rather than in the hypothalamus. 

 

Question 18 (b)  

Sweating and high salt intake were common correct responses. Some candidates incorrectly referred to 

the intake of alcohol. 
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Question 18 (c)  

Misconception 

 

Testing for biological molecules is the focus of PAG 2. Some candidates show confusion 

between Benedict’s, biuret and iodine tests, including how they are carried out and what they 

test for. 

 

OCR support 

 

Testing for biological molecules has been tested on a number of previous examination 

papers. ExamBuilder can be used to find and use those questions with candidates as practice 

material. 

 

https://exambuilder.ocr.org.uk/marketing/Security/login
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Question 19 (a)  

Many candidates appreciated that the aubergine skin is impermeable and this would prevent osmosis 

from occurring. Some responses then went on to state that the solution, rather than water, would not be 

able to pass through. This error meant that candidates did not score the mark. 
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Question 19 (b)  

The majority of candidates scored full marks. The two most common errors here were as follows. Some 

candidates could not calculate the percentage change as they divided 3.5 by 5.3. Other candidates could 

calculate the percentage but then made rounding errors.  

 

Question 19 (c)  

This was correctly answered by most candidates. 
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Question 19 (d)  

A number of candidates correctly stated that including intermediate concentrations in the experiment 

would improve accuracy. Only the higher scoring papers included reference to these concentrations 

being focused in the crucial area of 0.4 to 0.6 mol/dm3. 

 

Question 19 (e)  

The difference between random errors and systematic errors is covered in the Working Scientifically 

section of the specification. Although it has not been tested many times on these papers, the question 

was well answered by most candidates. 
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Question 20 (a)  

Responses to this question were rather polarised. Successful answers highlighted that heat treatment of 

the tinned pineapple would have denatured the enzymes, changing the shape of the active site, resulting 

in gelatin not being digested. Whereas gelatin is digested by the enzymes in the fresh pineapple. Other 

answers stated that the heat treatment gave the optimum temperature for the enzymes to work, even 

though this would not explain why the jelly sets. 
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Question 20 (b)  

Candidates that realised that 50% occupation of the active sites would result in half of the maximum rate 

of reaction managed to put the X in the correct position. However, this question proved quite challenging. 
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Question 21 (a)  

Most candidates correctly identified the three hormones although there were a small number of 

responses where alternative hormones, other than those given, were used. 
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Question 21 (b) (i)  

There were some good responses seen involving calculations of range, mean, mode or median. In many 

responses candidates came to conclusions that could not be made from this process and indeed did not 

focus on the number of eggs produced. Some other responses just quoted the data.  
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Question 21 (b) (ii)  

The majority of candidates scored full marks here with a correct calculation. In a small number of cases, 

incorrect percentages were used for the calculation but 1 mark could still be scored if the answers were 

correctly rounded. 
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Question 21 (c)  

Answers that scored marks concentrated on the increase in birth rate for all groups over time and the 

difference in the birth rate between different aged females. As was the case in Question 21 (b) (i), some 

candidates made conclusions that could not deduced from the graph.  
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Question 22 (a) 

There were many good responses here giving three variables that should be controlled. There were still 

many vague references to the ‘amount’ of the solution. Candidates that stated volume and concentration 

could score 2 marks for those variables. 
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Question 22 (b)  

Most candidates could explain this in terms of oxygen production. 

 

Question 22 (c)  

High scoring responses included reference to the inverse square law. A number of responses described 

completely new methods involving the counting of bubbles from pondweed, instead of describing how to 

change the investigation. There was also some confusion between photosynthesis and the use of a 

potometer to estimate transpiration.  

Exemplar 2 

Exemplar 2 shows a response that confuses this experiment with the pondweed experiment. It was given 

1 mark for the use of a lamp at different distances from the plant material. 
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Question 23 (a)  

Adrenaline was identified by most candidates but fewer could correctly identify the system in the second 

gap. As is often the case, there was some confusion between glycogen, glucose and glucagon but very 

few hybrid spellings were seen. 

 

Question 23 (b)  
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It was clear that some candidates had learned these differences and answered accurately and concisely. 

Some other responses involved vague references to homeostasis or specific actions.  

 

Question 23 (c)  

This question discriminated between students at different grades quite well. Most candidates could 

suggest reasons for the increase in the number of people with type 2 diabetes. However, only the 

highest scoring papers contained reasons for the levelling off of the numbers. 
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Question 24 (a)  

This was the level of response question on this paper. To obtain Level 3, candidates had to explain the 

impact the insertion of bases has on the base sequence of DNA, how this effects the mRNA produced 

and how this produces a different protein via the action of tRNA. Some candidates described protein 

synthesis in detail but did not link this to any changes in base sequence. Level one candidates often 

concentrated on DNA with no reference to mRNA or tRNA. Level 2 responses included mRNA changes 

but usually omitted references to tRNA. 
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Exemplar 3 

Exemplar 3 shows an answer that was given Level 2, 4 marks. The response is well constructed and 

relevant, explaining how the change in DNA results in a change in mRNA and the protein produced. 

However, there is no reference to tRNA. 

 

Question 24 (b)  

References to fatigue or tiredness were the most common correct responses seen here. 
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Question 24 (c)  

The two aspects to this response were the ability of stem cells to differentiate into red blood cells and the 

fact that the donor would not have the mutation. Some answers focused on one of these two aspects but 

the higher scoring scripts contained references to both. 

 

Question 25 (a) 

There was considerable confusion between photosynthesis and respiration in these responses. 

However, there were correct references to ATP production and processes such as active transport. 
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Question 25 (b)  

Although this question covered a high-level concept, candidates were provided with plenty of information 

in the question. Many interpretated this information correctly and gave good responses. 



GCSE (9-1) Gateway Science Biology A - J247/03 - Summer 2023 Examiners’ report 

 36 © OCR 2023 

Copyright information 

Question 7: Diagram of the heart - © Clipart Library, www.clipart-library.com 

Question 16 (b): Image of a mitochondrion - © CNRI / SCIENCE PHOTO LIBRARY, 

www.sciencephoto.com 

Question 21 (c): Graph - HFEA, Fertility treatment 2018: trends and figures, 30 June 2020, 

www.hfea.gov.uk, UK statistics for IVF and DI treatment, storage, and donation 
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