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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 3 series overview 
It was good to see that even after a challenging couple of years the candidates sitting this paper had 
clearly spent time consolidating their biology knowledge in preparation for this examination. Candidates 
engaged well with the whole paper, there were very few omissions observed and some interesting 
suggestions for questions that required a little more creative thought. Candidates demonstrated a good 
range of knowledge and there were some exemplary answers highlighting their abilities in this subject. 
The questions that focused on practical skills proved more challenging for most candidates, and this in 
part could be a result of the lack of practical work that candidates have had exposure to over the past 
few years. There were also some questions where candidates did not read the question rubric carefully 
enough, rather they spotted a topic that they were familiar with and then proceeded to write at length 
about content, that while related, was not what the question was focussing on. It was pleasing to see 
candidates handling data well, drawing conclusions and gathering evidence to support or refute ideas.  

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• Engaged well with unusual contexts and could 
apply their knowledge. 

• Critically analyse data to provide evidence for 
and against a statement. 

• Understood and used scientific knowledge 
accurately. 

• Were more familiar with the practical work 
tested in questions. 

• Found it difficult to express their scientific 
knowledge in prose. 

• Lacked depth and key terminology. 

• Were unfamiliar with the practical aspects 
assessed. 

• Were unable to apply knowledge to unusual 
contexts. 
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Question 1 (a)  

Candidates were clearly familiar with the role of the auxins, and their involvement in generating a plant 
response to light. Many candidates correctly identified that the distribution of the hormone would be 
uneven, and that more hormone would collect on the side in the shade and as a result many were given 
2 marks. The most common error observed was for the final mark point, with candidates incorrectly 
selecting the word dark, rather than shade. 
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Question 1 (b) 

For the most part candidates answered this question well, selecting either gravitropism or geotropism. 
Some candidates did incorrectly state that a phototropism was the name of the root’s response to 
gravity, perhaps this mistake was made as candidates were still considering the previous question. 

 

Question 2 (a)  

A range of marks were observed for this question, and it demonstrated well which candidates 
understood what happened to the number of chromosomes during events in the life cycle of a species. 
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Unfortunately, some candidates did not read the question carefully and instead of selecting one box for 
each row and placing a tick in that box, they filled each of the twelve boxes with numbers. Centres 
should remind candidates to read all the instructions before answering the questions. 

 

Question 2 (b)  

Most candidates answered this question correctly. Those that did not often selected cellular respiration 
as their answer. 

 

Question 2 (c)  

It was very pleasing to see that most candidates knew that the vessel that transports water up the stem 
was the xylem. Occasionally candidates identified the phloem as the answer and while the phloem does 
move water, along with sucrose, the direction of movement is both up and down the stem, hence no 
mark was given for this answer. The most common incorrect answer given was roots, suggesting that 
perhaps candidates had not read the question carefully. 
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Question 3 (a)  

This question was the opening question to a context that candidates would be unfamiliar with, a context 
which was abstract. Candidates engaged very well with this context, with the majority being given at 
least 1 mark. Candidates that performed well on this question correctly identified that sex determination 
in humans is a result of chromosomes, whereas in turtles the temperature of the environment was the 
determining factor, not the chromosomes. Some candidates were not explicit in their comparison of sex 
determination, and it was not clearly communicated that they know temperature was not a factor in the 
determination of sex in humans. In these instances, the candidates would only be given 1 mark.  

Many candidates wrote extensively about the sex chromosomes of humans, even though no marks were 
given for this extra detail it was good to see they clearly were knowledgeable about the subject. 

A small number of candidates misunderstood the use of the phrase ’determination’ and thought the 
question was asking them to explain how humans knew what the sex of a child would be, suggesting 
that you could use ultrasound. 

Assessment for learning 

When a comparison is required in a question as was the case in this question, make sure that 
comparison is explicit. 
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Question 3 (b) (i)  

Most candidates were given full marks for this question, clearly demonstrating their understanding of 
ratio. Those that did not, often used 116 in their calculations, they did not appreciate that they needed to 
add 1 to this number. 

 

Question 3 (b) (ii)  

An imbalance of male to female turtles would most likely cause a population decline because there are 
fewer males to reproduce with females. Candidates are not expected to know how sea turtles’ mate and 
therefore candidates were given marks for sensible suggestions. A range of answers were observed for 
this question, and it was refreshing to see candidates considering what the outcome could potentially be 
for the population of turtles because of the imbalanced ratio.  
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Question 3 (b) (iii)  

Candidates can often find suggest questions difficult, there are many potential answers that could be 
viable, and candidates were given a mark for sensible suggestions. Many candidates focused on the 
temperature at which you could incubate eggs, suggesting that you could control this temperature and 
lower it to make sure more males hatched. Other candidates took a slightly different approach, 
suggesting that action was needed in the natural habitat of the turtles, or in some cases, action at a 
global scale was needed to reduce to combat the global temperature rise. It was good to see candidates 
engaging so well with this question. 

 

Question 4 (a)  

This proved to be quite a challenging question on the paper, with few candidates being given full marks. 
Many candidates were given 1 mark, and this was most often for the correct identification of an example 
of both a communicable and non-communicable disease. Those candidates that were given 2 marks 
most often correctly identified a non-communicable disease as one which was caused by either lifestyle, 
the environment or was inherited. Very few candidates were given the mark for the correct description of 
a communicable disease, while they understood that such a disease was passed from one organism to 
another they did not mention that pathogens were responsible for the spread. 
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Question 4 (b)  

This question was generally answered well by most candidates, with very few candidates scoring 0 on 
this question. It was pleasing to see candidates engaging with the data so well. A conclusion that was 
seen frequently but was not given marks, stated that as a person got older there was a greater chance of 
liver disease, this is, to a degree correct, but beyond 87 the number of cases rates drop. Another 
common error was that the highest number of cases occurred at 85, the peak of this data is at 87.  

 

Question 4 (c) (i) 

Almost all candidates correctly identified viral disease as the correct answer.  
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Question 4 (c) (ii)  

This question proved a difficult question for candidates to express their understanding of this concept. 
However, there were some examples of very clearly worded answers, and some candidates used an 
example. e.g. sickle cell disease reducing the chance of malaria, to convey their understanding of 
disease interaction, which was fantastic to see. 

 

Question 5 (a)  

Candidates performed well on this question, demonstrating their clear understanding of genetic terms. 
with very few scoring less than 3 marks and many being given 5. 

 

  



GCSE (9-1) Twenty First Century Science Biology B - J257/03 - Summer 2022 Examiners’ report 

 14 © OCR 2022 

Question 5 (b)  

This question was also answered well, with the vast majority gaining both marks. 
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Question 6 (a)  

Candidates found this question more challenging. To gain both marks we were looking for the idea that 
both time and distance that the air bubbled travelled were measured. Candidates could present this in a 
variety of forms, the idea that the time taken for the air bubble to move a set distance was given both 
marks, as was the distance travelled by the air bubble in a set time. Less than half of the candidates 
were given 2 marks. Candidates appeared a little muddled or unfamiliar with the practical apparatus and 
what it was measuring, confusing it with an experiment used to investigate the rate of photosynthesis, 
with many stating the number of air bubbles released should be counted. 
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Question 6 (b)  

This question also proved more challenging, with few candidates being given more than 1 mark. The 
mark that candidates gained marks for, was mainly for the identification of an external environmental 
factor that needed to be controlled. Only 1 mark was available for such factors, and many candidates 
gave three examples of external factors, temperature, wind and light intensity. It is important that 
candidates pick up on the information given in the stem of the question. This question asks candidates to 
think about what to control ‘with the plant shoots’, those candidates that paid attention to this generally 
scored at least 2 marks, as they made reference to the size of the shoot or the number of leaves.  

Assessment for learning 

Very few candidates acknowledged that the size of the leaves would be an important variable 
to control in this investigation. Larger leaves are more likely to have more stomata and 
therefore a higher transpiration rate. This could be a good topic to discuss with candidates and 
may make them think more deeply about the variables to control in such investigations. 
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Question 6 (c)  

Candidates did not perform very well on this question for two reasons. In the first instance many 
candidates did not appear to read the question carefully enough and discussed at length (and correctly) 
how to prepare the slide needed, they did not pick up on the sentence which tells them that Kai has 
prepared the slides.  

The second reason for poor performance was down to a lack of precision when describing how to use a 
light microscope. Candidates often stated that the slide should be placed on the microscope, rather than 
the stage, they referred to a magnification or a higher magnification, rather than naming the objective 
lens and they simply stated focus the microscope without making reference to the use of the coarse (or 
fine) focussing knob.  

Those that did describe how to set up the microscope correctly often did not know how to use the 
microscope to obtain the data that they needed to work out stomatal density. As a result, very few 
candidates were given 3 marks. 
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Question 7 (a) (i)  

A range of marks was given for this question. Those candidates that were given 2 marks usually gained 
those marks for correctly identifying the parts of the brain on the diagram and one function. 
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Question 7 (a) (ii)  

In this question candidates needed to name two extra parts of the brain (parts that had not been referred 
to in the previous question) and to state their function. The two parts of the brain that are outlined in the 
specification that candidates should be familiar with are the hypothalamus and the pituitary gland. This 
proved a little more demanding and was rarely given 2 marks. There were many vague answers 
provided by candidates when trying to describe the function of these parts, for example, the pituitary 
gland releases hormones, or the hypothalamus detects temperature. There were many incorrect 
responses observed for example many referred to the CNS and neurons. Centres are encouraged to 
spend more time on this topic. 
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Question 7 (b)  

Candidates performed well on this question. Correctly analysing the data and drawing two conclusions. 
The two most common correct conclusion observed was for identifying that the number of people with 
dementia has increased over time and that the highest number of cases were observed in England. The 
most common error observed was candidates stating that Northern Ireland had the highest number pf 
cases, these candidates had not recognised that Northern Ireland was only represented by the top 
segment of the bar. 
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Question 7 (c) (i)  

A surprising number of candidates (just over half) got the answer to this question wrong. Common errors 
included brain cells or nerve cells. 

 

Question 7 (c) (ii)  

Very few candidates were given the mark for this question. There were a lot of very vague answers 
referring to transmitting the impulse or signal. The higher achieving candidates described the transmitter 
as being responsible for enabling electrical impulses to pass from neuron to neuron, or to diffuse across 
a synapse.  

 

Question 7 (c) (iii)  

Candidates came up with a diverse range of suggestions for this question. It was good to see them 
engaging well with the context and thinking about the impact a lower level of transmitter substance could 
have on a person with Alzheimer's. 
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Question 7 (c) (iv)  

Candidates engaged well with this question and provided some interesting answers. Very few 
candidates picked up on the information that was given in the stem of the question. They did not 
consider whether 16 weeks was a long enough duration to know if the changes observed were long 
lasting. Very few candidates suggested extending the length of the study to make further observations. 
Many candidates thought it would be best to move the research on and either trial the implantation of 
stem cells on other animals, such as rabbits or primates, or in some cases they thought moving straight 
to clinical trials would be the next appropriate step. Some candidates made reference to trialling this 
technique on patients for Alzheimer’s, this did not gain marks, unless a prior stage in drug trials had first 
been described. Candidates were very good at expressing their reasons for their suggestions. Some 
candidates unfortunately went back to human cell culture tests without realising that these should have 
already been carried out. 

Assessment for learning 

Questions like this provide an opportunity for future cohorts to assess the information 
presented. Encourage candidates to critique the original study, before moving into the realms 
of testing on humans. 
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Question 8 (a) (i)  

Candidates engaged well with this question. There were some examples of excellent answers where 
candidates expressed their understanding very well, describing how individuals must have become 
isolated in the two different environments, some even referring to geographical and reproductive 
isolation and that because the environments were different, that this would drive the change observed. 
Some candidates did mention mutations, but rarely observed the fact that mutations occurring in 
individuals in the different environments would be different. Some candidates did not appreciate that 
these fish now belonged to subspecies and thought that they were different species. 
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Question 8 (a) (ii)  

There were some very good responses to this question that were logically sequenced. Many candidates 
identified that mutations could arise and that these could provide a survival advantage to individuals. 
Some high achieving candidates then went on to explain that this mutation (or allele) would be passed 
on to future generations. Few candidates referred to genetic variants, despite this being the term named 
on the specification. Many candidates referred to genes being passed on and this was insufficient for the 
mark, we needed explicit reverence to the genetic variants, alleles, or mutations.  

Some candidates discussed examples of evolution, giraffes getting longer necks to reach more food was 
seen on occasion, this did not gain any marks. Some candidates referred to the species being better 
suited to an environment rather than an individual(s). 

Misconception 

One common error that was observed frequently was candidates suggesting that individuals 
adapted to their environment, suggesting that they changed to suit their environment, rather 
than the idea that the differences in individuals (or random genetic mutations) resulted in 
individuals that were better suited to the environment. This could be in part, a result of a 

difficulty in expressing their understanding, or potentially a misconception. 
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Exemplar 1 

An example of a very good response. Clear and logically sequenced. Correct terminology used 
throughout. 

Question 8 (a) (iii)  

There were two potential routes that candidates could take to answer this question. The candidates that 
were given both marks generally chose to discuss the breeding of two individuals (one from each 
subspecies) to see if they produced fertile offspring. Candidates that considered DNA as a tool for 
determining if the subspecies were indeed subspecies rather than different species generally only scored 
1 mark, predominantly for discussing the idea that they could compare the similarities in the DNA. Very 
few candidates referred to DNA or genome sequencing. 

Some candidates seemed confused by the question and answered it as if one (or both) of the 
subspecies was no longer alive, discussing fossil records and ancestors. 

A relatively high percentage of candidates were not given marks for this question. 
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Question 8 (b)  

Surprisingly this question was not answered very well. Very few candidates knew that a fat is made of 
fatty acids and glycerol. There were a wide range of incorrect answers observed, with varying 
combinations of the biological molecules that are on specification or their component parts. Interestingly 
many candidates stated lipids as one of the components. 
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Question 9 (a)  

Roughly half of all candidates answered this multiple-choice question correctly. The most common 
incorrect response was ‘elephants have a large surface area to volume ratio’. 
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Question 9 (b)  

This concept and context in this question is very unfamiliar to candidates and differentiated well. Some 
candidates wrote very impressive answers demonstrating that not only could they engage with the 
context and the data, but they could critically analyse the data. Some candidates chose just to focus on 
elephants from one country and based their evidence on this, using data quotes to effectively 
communicate their points. Other candidates took a more balanced approach discussing how elephants in 
Thailand showed evidence for heterothermy, but elephants in Germany did not, using the data to clearly 
explain why. 

Some candidates narrowly missed out on marks for being too general with their comments, for example 
saying the temperature went up and down, without focussing on the normal temperature of an elephant 
and whether the temperature dropped below this temperature at any point.  

Some candidates did not assign their statements to a particular country, when Thailand or Germany 
were not explicitly mentioned in their answer, we were unable to give marks, as we did not know which 
data they were using. 
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Exemplar 2 

An example of an excellent response. The candidate clearly analyses both sets of data to present a well 
thought out response. 

 

Question 9 (c) (i)  

Very few candidates were given both marks for this question. Candidates were often able to name a 
method used but could not explain how it regulated temperature. The stem of the question should have 
led candidates to choose vasoconstriction or vasodilation, which many did, but candidate understanding 
of how this either assists with cooling or retaining heat was poor. Many candidates appeared to have a 
misconception that the blood vessels ‘rose to the surface of the skin’ or that ‘the heat evaporates’. 

Candidates that selected sweating were more likely to gain both marks, as they discussed evaporation. 
Although elephants do not actually sweat much, candidates would not be expected to know that, so they 
were given marks for that suggestion. 
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Question 9 (c) (ii)  

This question wanted candidates to discuss monitoring temperature, to include the role of receptors (in 
the skin and the hypothalamus), what they detect (external temperature or blood temperature) and how 
the hypothalamus acts as a control centre/coordinator. Very few candidates answered this question 
correctly with many scoring no marks. The responses to this question were a good example of 
candidates latching onto a topic and rather than dissecting the question carefully, writing at length about 
something the question had not asked. Many candidates talked at length (and often accurately) about 
the mechanisms employed by the body to change temperature and therefore were given no marks. 

Centres should remind candidates that words that are emboldened are important and that we are 
drawing their attention to their importance. 
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Exemplar 3 

An example of one of the more focused responses, which considers monitoring, although this candidate 
also continues to discuss mechanism to change body temperature, which gains no marks. 
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Question 10 (a)  

This question tested candidates understanding of enzyme action in a novel way. This question 
differentiated well, higher achieving candidates were more likely to be given 2 or 3 marks. Some 
candidates clearly understood enzyme action, they could apply their knowledge to a new context and 
recognised that the biological molecules were the substrate. The mark point that was given most often 
was for recognising that a substrate fits into an enzymes active site. 

There was certainly some confusion with terminology for many candidates, some thought the enzyme 
fitted into the substrates active site, others just did not mention active site at all and discussed the 
enzyme and substrate binding. 

Very few candidates discussed that the result of this enzyme activity would be biological molecules that 
would have been broken down, into smaller molecules that could be easily absorbed. 
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Question 10 (b)  

Candidates found it difficult to express themselves in this question. We often got the impression that they 
had the right idea but did not know how to write about it. The most common mark given for this question 
was for the idea of specificity. Candidates did appear to understand that enzymes work with specific 
substrates.  

 

Question 10 (c)  

This question most definitely made candidates think. The most common incorrect answers observed was 
nitrogen being linked to glucose and phosphorous being linked to protein. 

 

Question 10 (d)  

Unfortunately, some candidates incorrectly selected the photosynthesis equation.  

Generally, if the correct equation was selected, the candidates also knew how to balance it. 

  



GCSE (9-1) Twenty First Century Science Biology B - J257/03 - Summer 2022 Examiners’ report 

 34 © OCR 2022 

Question 10 (e)  

A very high number of candidates did not score any marks on this question. Many incorrectly selected 
asexual reproduction as the type of reproduction, often this was accompanied by a correct advantage of 
this method of reproducing, but this meant no marks were given. Some candidates that did correctly 
state sexual reproduction as the method, narrowly missed out on  mark 2 as instead of stating it 
increases genetic variation, they simply stated that there would be more variation in the offspring. 

 

Question 11 (a)  

This was the final question on the paper, and it was challenging. Many candidates did have a good 
attempt at this question and were given some marks, but we did not observe large numbers of 
candidates being given 2 or 3 marks. There were many muddled answers seen, suggesting that this is a 
topic that candidates have found difficult to understand, the added addition of a context unfamiliar to 
them meant that this was difficult, and it did differentiate well. One suggestion for centres would be 
advised to focus on when teaching this topic is vectors, many candidates referred to plasmids rather 
than a vector, and others did not seem to know the purpose of a vector. 
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Question 11 (b)  

Candidates engaged well with this question with a high proportion being given at least 1 mark. 
Candidates thought sensibly about why this method may not work, discussing the idea that you would 
not know what the pollutant was or its concentration. It was good to see such thoughtful answers. The 
candidates that scored 1 mark often did not state in the method that they would need to observe the fish 
glowing or discussed the idea that the fish would be harmed as a limitation, which did not gain marks. 

 

Question 11 (c) (i)  

Candidates found this question rather challenging and it would appear that they do not have a good 
understanding of the role of oestrogen. Incorrect responses included oestrogen causes the loss of the 
uterine lining, it is responsible for ovulation, or the idea that it controls the menstrual cycle. 
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Question 11 (c) (ii)  

There were many different suggestions put forward by candidates for the reason why oestrogen may be 
found in water. Some incorrectly thought it was present in fertilisers, but others correctly suggested that it 
could be in the urine of organisms, part of human sewage or even in discarded contraceptive tablets. 

 

Question 11 (d)  

Many candidates put forward the ethical argument, and some thought the UV light could potentially be 
harmful to the fish. There were some excellent answers that considered the effect on the ecosystem and 
the potential for gene flow to occur. 
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