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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 are 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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 

2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 

Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 

our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 5 series overview 

This paper comprises of short answer styles and extended response, including one Level of Response 

question (structured questions, problem solving, calculations, and practical). To be successful on this 

paper it is expected that candidates will be familiar with key concepts and be able to apply the knowledge 

to unfamiliar situations. It is also expected that candidates will be familiar with a range of practical 

techniques and will be able to plan investigations. This is the first examination of the GCSE Twenty First 

Century Science B since examinations have resumed after an absence of two series. The candidates had 

been given advance information of the key areas of the specification which was assessed since their 

education has been disrupted over the last two years. Most candidates attempted all of the questions and 

appeared to have no time constraints. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• knew how to measure transpiration 

• could explain what biodiversity was and the 
impacts on the environment 

• were able to recall the full nervous pathway 
for a reflex 

• understood the structure of the nervous 
system 

• understood and could explain hormone 
responses 

• carried out correct calculations and showed 
all working out 

• could explain the process of genetic 
engineering 

• knew the difference between aerobic and 
anaerobic respiration 

• understood how adrenalin effects the body 

• understood negative feedback 

• were able to explain the role of thyroxine in 
the body. 
 

• were unfamiliar with a potometer and how to 
use it, generally confusing it with counting 
bubble for photosynthesis investigations 

• unable to recall the reflex pathway and linked 
reflex to conscious action 

• confused genetic engineering with artificial 
selection 

• did not know the composition of blood 

• did not link increased oxygen to increased 
levels of respiration 

• did not know the hormones involved with 
controlling blood sugar levels 

• did not show working out on calculation 
questions 

• could not explain negative feedback 

• explanation of the role of adrenalin limited to 
‘fight or flight’ response 

• did not know the role of thyroxine in the body 

• confused thyroxine with the hormones of the 
menstrual cycle 

• were not able to give ethical points for the use 
of placebos. 
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Question 1 (a) 

Most candidates were able to give some correct responses and gain at least 1 mark. Many candidates 

chose ‘absorbed’ and ‘water and sugars’. Transpiration did not appear to be a well understood concept. 

 

Question 1 (b) 

Many candidates found this question a challenge. Most tended to label the areas below the guard cell 

incorrectly or only correctly identified the pore. Both correct labels were required to gain the mark. 
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Question 1 (d) (i) 

Most candidates confused this investigation with investigating rate of photosynthesis using Elodea. Many 

candidates’ answers suggested that counting bubbles was the correct measurement to be taken. 

Assessment for learning 

The learning outcome from chapter B3, ‘describe how to use a simple potometer’, was being 
assessed here, rather than a practical activity. Teachers are encouraged to offer a diverse 
range of practical opportunities to allow students to access the learning outcomes as well as 
those listed in the practical activity group. This would also include observing stomata under a 

microscope as suggested in the linked learning activities.  
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Question 1 (d) (ii) 

There were many unsuccessful responses for this question, with many candidates seeming to not know 

what a potometer is or could link to transpiration. The purpose of the reservoir and tap was not 

understood by candidates with very few realising that the bubble could be reset. 

 

Question 1 (e) (i) 

Candidates were very good at identifying the outlier, and most were given this mark. Only a few did not 

know why an outlier would still be included 
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Question 1 (f)  

This question was well answered with many candidates recognising that wind speed and temperature 

were the same. 
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Question 3  

This question was generally well attempted by candidates. Most gave a good description of the pathway 

(shown on diagram), and a majority of candidates understood the reason for a reflex. Responses placed 

in Level 3 added extra information, e.g. unconscious action and the role of the myelin sheath.  

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/05 - Summer 2022 Examiners’ report 

 11 © OCR 2022 

Exemplar 1 

The candidate’s response was placed in Level 3 and given 6 marks. The candidate gives a clear and 

correct description of the reflex arc and all sections of the arc are included. This part of the response 

alone would be Level 2, 4 marks. To extend this answer into Level 3, this candidate also clearly explains 

that this response is automatic along with correct extra information about the reflex arc, i.e. the structure 

of the nerve cells and synapses. 
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Exemplar 2 

Exemplar 2 was placed in Level 2 and given 4 marks. The pathway given is correct and complete. The 

candidate also explains that the response is automatic but does not give any extra information. 
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Question 4 (a) (i) 

Most candidates were aware of what genetic engineering was and could explain that genes were 

removed from one organism and placed into another. There was some confusion with natural selection. 

 

Question 4 (a) (ii) 

The process of genetic engineering appeared to either be understood or not. The most commonly given 

marks were 0 or 3. Many used the word ‘plasmid’ but did not always appear to know what it meant. Less 

successful responses tended to describe the process of artificial selection. 
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Question 4 (b)  

Some candidates did recognise that adding folic acid to maize could improve diets and that it would be 

eaten but struggled to link this with diseases caused by a lack of folic acid. Many did not link the folic 

acid to improved folic acid levels and therefore better health.  

 

Question 4 (c)  

The benefit section of this question was not answered well. Many did not link the folic acid to improved 

folic acid levels and therefore better health. Candidates seemed to be aware of the risk of genetic 

engineering, but the answers given were vague and insufficient, e.g., stating that the risks were not 

known.  
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Question 5 (a) (i) 

Question 5 (a) (i) was well answered. 
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Question 5 (a) (ii) 

When answering this section of the question, candidates did not link the combining of chromosomes at 

fertilisation to the diploid number of chromosomes. More successful responses did link the number of 

chromosomes in the sex cells before and after fertilisation to support the statement. 

 

Question 5 (b)  

This question was answered well by candidates, with most being able to calculate percentages. 

Candidates generally showed all working out, which is always good practice.  
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Question 5 (d)  

Candidates were able to explain the challenges of maintaining the biodiversity but did not always identify 

the benefits. Many recognised that there would be food available but did not include a potential increase 

in bird species. It was also apparent that many candidates thought that an ‘Irish salt marsh’ was an 

actual plant, this was reflected in the answers given by candidates. 

 

Question 5 (e) (ii)  

Many candidates were given the mark for this question, by placing an X in the correct place.  
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Question 6 (a)  

Candidates performed well on this question, but many tended to write vague and insufficient statements 

regarding diets, e.g., ‘eat a healthy diet’ or just ‘diet’ with no further justification.  

 

Question 6 (b) 

Candidates mostly referenced that taking medication to lower blood pressure and cholesterol would be 

harmful as it would reduce them to dangerously low levels, rather than stating that there is risk to the 

medication but that the benefits outweigh the risks. 
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Question 6 (c) (i) 

Many candidates gave reasonable suggestions and were given this mark. Most commonly seen answers 

referred to gender and family history. 

 

Question 6 (c) (ii) 

When reading this question, candidates appeared to miss the ethical part of this question and did not 

identify any ethical issues. Candidates generally described what a placebo was (as most appeared to be 

aware of what a placebo was and were keen to explain this in their answers) and the role of placebos in 

double blind trials rather than the reasons for the use of them in the first instance. Candidates did not 

appear to know what a statin or an ACE inhibitor was, so focused their answers on the familiar word. 
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Question 6 (d) (iii) 

Many candidates did not appear to understand the term ‘evaluate’. Many were given a mark for the risk 

of side effects, but candidates did not seem to recognise the idea that it was cheaper to prevent it rather 

than treat it. Many felt that £30 was too expensive to use the medication, despite getting the previous 

answer correct. Candidates did not seem to realise the benefit to families as a whole. 

OCR support 

Teachers can make use of the Exploring our question papers resource to support students with 
interpreting command words  

 

Question 7 (a)  

Many candidates were not given a mark for this question as the understanding of ATP was not strong. 

https://www.ocr.org.uk/Images/462607-exploring-our-question-papers-twenty-first-century-science.pdf
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Question 7 (b)  

Selecting words and phrases from lists 

Candidates do not seem to be aware that they can use the words and phrases from the list more than 
once. Most candidates seemed to select every answer, this generally resulted in most candidates being 
given 2 marks for red blood cell. Few candidates correctly gave plasma in their answers with most 
marks being given from red blood cells. 
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Question 7 (c) (i) 

Most candidates correctly identified the increase in lactic acid and did so concisely. Candidates were 

able to explain the line on the graph and link to the increase. 

 

Question 7 (c) (ii) 

Most candidates were able to identify lactic acid and it’s effects on the body, particularly relating to 

muscle pain or fatigue. Some candidates did relate to just pain or fatigue, leaving out reference to 

muscles, which was not given any marks.  

 

 

Item removed due to third party copyright restrictions 
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Question 7 (c) (iii) 

Candidates were generally given 2 marks for this question. Most candidates could identify and describe 

trends within the data given but could not explain why or link the trends to aerobic respiration. 

 

Question 7 (d)  

More successful responses did explain that respiration is exothermic, but most didn’t identify that the 

temperature increase comes from respiration. Many answers referred to the heart beating faster and 

friction in muscles generating the heat. Many thought the heat was from blood moving faster. 
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Question 7 (e)  

Many candidates linked this question to sweating. Successful responses were able to link the increased 

temperature to the denaturing of enzymes.  

 

Question 8 (a)  

Candidates were aware that genes code for protein but were unable to link the mutations to the actual 

function of the protein. 
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Question 8 (b)  

This question was well answered by candidates with many scoring full marks. Most errors in this 

question were when candidates did not know the correct number of zeros in a billion, so many errors 

carried forward marks were given (it was pleasing to see working out shown allowing the ECF marks to 

be given.) 

 

Question 8 (c)  

Candidates scored well on this question. Common responses were ‘likely to survive as mutation was 

advantageous’ and the idea of being passed through generations. Ideas surrounding natural selection 

appeared to be well understood by candidates. 
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Question 9 (a) 

Selecting words and phrases from lists 

Candidates were likely to score one mark for insulin from the pancreas but did not identify the pancreas 
again (the pancreas needed to be identified twice for the mark to be given.) It appeared that candidates 
were reluctant to use the same word more than once. Many candidates did not know the hormones and 
they were frequently linked to the incorrect body system. 
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Question 9 (b)  

Candidates generally understood that adrenalin controlled the ‘fight or flight’ response and could link it to 

physiological responses. The responses to adrenalin were also well known along with the knowledge 

that adrenalin was released from glands. This was a well attempted question and candidates showed a 

good knowledge of the role of adrenalin, although the mechanism for the release of adrenalin was less 

understood.  
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Question 9 (c)  

The most commonly given mark for this question was linking thyroxine to metabolism. Many candidates 

were not able to explain negative feedback. The role of THS and the pituitary gland was not understood. 

Many candidates linked this question to the previous question about adrenalin and many seemed to 

have the idea that thyroxine controlled the menstrual cycle. 

 

Copyright information 

Question 1 (d): Image of a bubble potometer. Permission to reproduce all copyright material has been 

applied for. In some cases, efforts to contact copyright-holders have been unsuccessful and OCR will be 

happy to rectify any omissions of acknowledgements in future papers if notified. 

Question 1 (e): Original inspiration for data used in table. Permission to reproduce all copyright material 

has been applied for. In some cases, efforts to contact copyright-holders have been unsuccessful and 

OCR will be happy to rectify any omissions of acknowledgements in future papers if notified. 

Question 3: Reflex arc. Permission to reproduce all copyright material has been applied for. In some 

cases, efforts to contact copyright-holders have been unsuccessful and OCR will be happy to rectify any 

omissions of acknowledgements in future papers if notified. 
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