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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/


AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 4 © OCR 2022 

Paper 2 series overview 
H020/02 assesses content from all four AS modules in a 70 mark written paper. To do well candidates 
need a good factual understanding of the topics and an array of practical and mathematical skills. 
Candidates who did well showed good examination technique, responding appropriately to command 
words and instructions. Candidates who did less well showed poor recall of facts and limited literacy and 
numeracy skills. Candidates performed best on questions requiring simple short statements of 
knowledge. Many candidates performed less well on tasks where careful selection and organisation of 
knowledge was required, such as the Level of Response 6 mark items and the ‘compare’ task in 
Question 2 (c). 

 

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

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

• recalled detailed subject knowledge accurately 
and applied it to novel contexts 

• read the question carefully and answered in 
terms of the command word and any specific 
instructions given 

• showed a good grasp of practical skills such 
as identifying variables, assessing the validity 
of a method, drawing a graph and designing a 
results table 

• used numeracy skills confidently including 
converting units and analysing graphical data. 

• gave general answers that included some 
correct scientific knowledge but did not relate 
this appropriately to the context or the 
command word of the question 

• showed lack of familiarity with practical skills 
listed in the specification and with the 
principles of planning and measuring in 
investigations  

• did not always use the appropriate biological 
terminology 

• made no attempt to answer some questions 
• demonstrated poor mathematical and data 

handling skills. 

 

OCR support 

When preparing candidates to sit an examination this resource may be useful: 
https://ocr.org.uk/Images/231995-the-ocr-guide-to-examinations.pdf Page 8 lists some 
common command words used in exam questions. 

  

https://ocr.org.uk/Images/231995-the-ocr-guide-to-examinations.pdf
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Question 1 (a) 

This question used the context of an experiment investigating varying temperature and measuring 
pigment loss from beetroot cells to assess how candidates could refine experimental design. Successful 
responses must identify the independent variable, plot results, relate experimental results to the fluid-
mosaic theory of membrane structure and suggest how freezing affects cell membrane permeability. 

In order to do well candidates needed to study the information given carefully. Less successful 
responses described general ‘improvements’ such as carrying out repeats and testing at smaller 
temperature intervals or over a greater range of temperatures. Strong responses focused on the faulty 
method described and picked up on generalities such as ‘cut some pieces of beetroot’ by asking 
questions about the size, shape and number of the pieces, so that they could suggest an improvement in 
line with the principles of experimental design (controlling extraneous variables) such as cutting the 
same number of pieces or same sized pieces. Similarly focusing on the error of heating the same pieces 
of beetroot through successive temperatures led to ideas for improvement such as having one flask and 
fresh beetroot pieces for each temperature tested. Candidates who suggested two sensible 
improvements to the method could not always explain the reasons why their suggestion was an 
improvement. Controlling the size and shape of the beetroot pieces was important in terms of the surface 
area over which betalain pigment could escape, and rinsing or drying the pieces was important in terms 
of removing excess pigment released by the cutting operation. 
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Misconception 

Some candidates confused this experiment investigating the effect of temperature on 
membrane permeability with the osmosis practical that aims to find the water potential of plant 
material such as potato chips. 

 

Question 1 (b) 

Most candidates named temperature as the independent variable. 
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Question 1 (c) (i)  



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 8 © OCR 2022 

Graph skills varied, with most using the space appropriately and plotting temperature on the x axis and 
absorbance on the y axis, giving units for each axis and choosing a linear scale for each axis, but a 
proportion did not do some or all of these things. Most plotted the mean absorbance only but some 
obscured the mean data by also plotting the results from each trial. Candidates should be adequately 
equipped in the exam with a pencil for plotting data and a rubber for erasing mistakes so that the final 
answer is not marred by scribbled out lines or double lines.  

 

  

OCR support 

OCR provides tutorials, student tests and teacher answers on creating and interpreting graphs 
for M3.1 at https://www.ocr.org.uk/subjects/science/maths-for-biology/graphs/ 
 

This checklist for graphs is taken from the OCR support document ‘Learner Checklist: Graphs, Tables 
and Drawings’. A link to this document can be found here: https://www.ocr.org.uk/qualifications/as-and-
a-level/biology-a-h020-h420-from-2015/planning-and-teaching/ 
 

S Size of the graph: does the bit with actual plotted points in take up at least 
half the paper?  

 

P Plotting: is every data point within half a little square of where it should 
be?  

 

L Line of best fit: if there’s a trend in your data, is it indicated with a smooth 
curve or straight line?  

 

A Axes right way round: the thing you changed (independent variable) along 
the bottom; the thing you measured (dependent variable) up the side.  

 

T Title: have you included a title that tells you what this graph shows?   

A Axis labels: name of each variable with the right unit symbol.  

 

 

https://www.ocr.org.uk/subjects/science/maths-for-biology/graphs/
https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-2015/planning-and-teaching/
https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-2015/planning-and-teaching/
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Question 1 (c) (ii)* 

This was the first of two 6-mark levels of response questions on the paper. This style of question 
requires specific skills and candidates need guidance in how to assess what the question is asking for 
and how to structure their response. In this case a systematic approach to the data in the table was 
needed, covering the whole range of temperatures and dividing the range into sections with a common 
cause of permeability characteristics. Here there was the lowest temperature with zero permeability, the 
middle range of temperatures where progressive heating gave progressively more kinetic energy, 
membrane fluidity and pigment loss, and the highest temperatures where a more dramatic disruption and 
increase in permeability occurred. This disruption is a result of the phospholipids moving so that the 
bilayer arrangement breaks, which can be referred to as the bilayer melting. However, it is not correct to 
say that the phospholipid molecules themselves change state (melt). The question also asked for 
explanation in terms of both the structure and the properties of phospholipids, so both these aspects 
needed to be referred to in a Level 3 answer. 

  



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 10 © OCR 2022 

Exemplar 1 

This response shows a clear understanding of how membrane permeability affects pigment movement 
which is measured by the colorimeter as light absorbance. The candidate seeks to explain a general 
increase in absorbance over the whole temperature range and does not distinguish between the different 
temperature spans with different rates of permeability increase. Their explanation is all in terms of the 
effects of temperature increase on proteins. As the question asks for an explanation in terms of 
phospholipids, the protein references are irrelevant. This is a Level 1 response. 
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Question 1 (d) 

The command word ‘suggest’ provides a challenge for candidates to think creatively using their existing 
knowledge. A minority of candidates realised that the absorbance would be higher as more pigment 
would escape from the cells that had been frozen. Many candidates argued that freezing would make the 
membrane rigid and impermeable, preventing pigment loss, as they did not notice that the frozen 
beetroot was defrosted. Many candidates did not comment on the results (measured as absorbance in 
the colorimeter) as asked, but instead just commented on membrane permeability. Few candidates had 
the idea that when water freezes it both expands in volume, putting pressure on the cell surface 
membrane, and forms sharp ice crystals which can pierce the membrane.  
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Question 2 (a) (i) 
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Cell division and growth were explored in the context of the growth in a stag beetle larva. 

Many candidates identified organelle synthesis and checking DNA for errors as processes that take 
place during G2 of the cell cycle. The commonest incorrect response was stating that DNA replicates at 
this point, despite the diagram showing the ‘S’ phase preceding G2. 

  



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 14 © OCR 2022 

Question 2 (a) (ii) 

Some candidates calculated the slope of the relationship from two data points on the graph and used the 
equation to find ‘c’, but the easier method was to join the points on the graph and to read off the intercept 
at time 0 to find the length of the larva at year 0. Many candidates did not recognise that the equation 
simply means that the relationship is a straight line relationship, allowing one to join the points with a 
ruler to find the intercept.  
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Question 2 (a) (iii) 

To calculate the growth rate of the larva candidates needed to find the gradient of the line using the 
formula: 

change ingradient
change in

y
x

=  

The most common error was to forget that the line intercept was not 0, that is, when the larva hatched 
from the egg its size was not nothing (answers for part (i) between 2 and 4 mm were allowed). Therefore 
taking a single plotted point and dividing y by x overestimated the slope of the line. The commonest 
wrong answer of this type was 110/6 = 18.3.  

Assessment for learning 

This question could be used in teaching in conjunction with the Biology Mathematical Skills 
Handbook dealing with M3.5 on page 54. 
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Question 2 (b) (i) 

Most candidates realised that staining made the chromosomes visible. 

Question 2 (b) (ii) 

Most candidates described the chromosomes lining up at the equator of the cell as showing metaphase. 
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Question 2 (b) (iii) 

Very few candidates were able to design an appropriate table. Too frequently candidates were not 
providing informative column headings, not giving all the required information within the table itself, not 
enclosing the table in a box (or the box provided) and not showing the stages of mitosis in the correct 
order. Candidates should be encouraged to draw tables for their results from class practical experiments 
rather than relying on pre-printed worksheets to fill in the data. The table on page 4 of the exam paper 
could have been taken as a model for the task; in this example the dependent variable column was 
subdivided to show three trials in the same way that ‘number of cells in each stage’ results from three 
students needed to be plotted in Question 2 (b) (iii). The published mark scheme shows two ways of 
arranging the table, with the top version being a better match to the principle of putting the independent 
variable in the left-hand column. The principles of drawing a table are shown in the checklist below. 
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OCR support 

This checklist for producing tables can be found in the ‘Learner Checklist: Graphs, Tables and 
Drawings’ here: https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-
2015/planning-and-teaching/ 
 

1 All raw data in a single table with ruled lines and border.  

2 Independent variable (IV) in the first column; dependent variable 
(DV) in columns to the right (for quantitative observations) OR 
descriptive comments in columns to the right (for qualitative 
observations). 

 

3 Processed data (e.g. means, rates, standard deviations) in 
columns to the far right. 

 

4 No calculations in the table, only calculated values.  

5 Each column headed with informative description (for qualitative 
data) or physical quantity and correct units (for quantitative data); 
units separated from physical quantity using either brackets or a 
solidus (slash). 

 

6 No units in the body of the table, only in the column headings.  

7 Raw data recorded to a number of decimal places appropriate to 
the resolution of the measuring equipment. 

 

8 All raw data of the same type recorded to the same number of 
decimal places. 

 

9 Processed data recorded to up to one significant figure more than 
the raw data. 

 

 

  

https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-2015/planning-and-teaching/
https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-2015/planning-and-teaching/
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Question 2 (c) 

Most candidates were able to recall features of prophase in mitosis and meiosis but not all candidates 
responded to the command word compare’. 

Making a comparison 

The command word ‘compare’ covers similarities and differences. 
Comparing is a skill that involves selecting and organising factual knowledge. 
Ideally similarities should be clearly stated in the format ‘both processes show….’ 
Differences should be paired, e.g. ‘In meiosis … does happen but in mitosis … does not happen’. 

 

In terms of knowledge, the most well-known facts were that chromosomes condense, the nuclear 
envelope breaks down and the centrioles move to the poles of the cell in both processes. The 
differences most often mentioned were the existence of two prophase stages in meiosis and mention of 
crossing-over in prophase 1 of meiosis. Some candidates missed out on marks by listing what happens 
in mitosis but not stating that the same also happens in meiosis (see exemplar 2). Some wasted 
valuable time in the examination by writing out two separate paragraphs with the same content for 
mitosis and then meiosis. 
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Exemplar 2 

This response shows limited examination technique, with recalled facts not earning marks. The 
candidate did not draw a comparison by saying that the described events in mitosis also happen in 
meiosis. This response scored one mark but if the candidate had used the word both, or said for the first 
paragraph that ‘the same happens in meiosis’, they would have scored all 4 marks. 

  



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 21 © OCR 2022 

Question 3 (a) (i) 

This was fairly straightforward and many candidates named the glycosidic bond and referred to 
hydrolysis. Incorrect responses included peptide, disulphide and hydrogen bonds and the term 
condensation.  
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Question 3 (a) (ii) 

This high demand question was where marks were gained by the fewest candidates. It was rare for a 
candidate to think laterally and creatively and to link fluid build-up to water moving by osmosis. Lactose 
is soluble in water so exerts an osmotic effect. It may also be hydrolysed by bacteria in the large 
intestine producing more soluble monosaccharides.   
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Question 3 (b) (i) 

Many responses showed a clear understanding of saturated versus unsaturated but fewer than half 
picked up on the term polyunsaturated and said there would be more than one C=C double bond. 
References to a single kink or double bond were common.  
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Question 3 (b) (ii) 
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Candidates found this data evaluation task very challenging. Errors included reading from the wrong line, 
quoting figures using the wrong scale, thinking the data showed death rates for the 22-44 age group 
specifically and not giving a time frame in years when describing trends. In order to develop this skill 
candidates need practice with this sort of complex analysis task. Key points for candidates to check 
before framing an answer to this type of question are listed below: 

Analysing graph data to discuss whether two factors are causally linked 

• On the graph, highlight or mark the lines of data that are relevant to the question. Here these were 
the long-dashed line for people aged 22-44 with hypercholesterolaemia, and the solid line for overall 
CVD death rate per 100 000 people. 

• Check you are reading from the correct axis scales. The left-hand y axis scale was a scale from 0-60 
for the percentage of people with hypercholesterolaemia, while the line for CVD death rate related to 
the right-hand y axis scale which ran from 0 to 300 per 100 000 people. 

• ‘Discuss whether the statement is correct’. Include sections of the data that support the statement 
(yes) but also sections of the data or other factors that do not support it (no). 

• If for a section of the time frame both lines show the same trend, this shows they are correlated (yes) 
but correlation does not necessarily imply causation. 
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Question 3 (c) 
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The candidates were asked to identify three errors in the text and to write the correction for each error. It 
is imperative that answers clearly and succinctly identify the error as an error and suggest the correction. 
Too many answers quoted extensive pieces of the original ‘student description’ without saying which part 
they considered to be wrong. For some answers it was unclear whether the description referred to an 
error or a correction. A systematic approach is needed for this type of question, as shown in exemplar 3. 
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Exemplar 3 

This response clearly labels the error and the correction in each case and gains 3 marks. Some 
candidates save time by putting the error in quotation marks, which implies that this must be the error 
since it is lifted directly from the student description. 
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Question 4 (a) (i) 

Many candidates named the cell correctly as phagocyte or neutrophil. Macrophage was accepted 
although in humans, macrophages are larger than this cell (the diameter of which was calculated in part 
(ii)). The most frequently written incorrect response was the general term ‘white blood cell’. 
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Question 4 (a) (ii) 

Candidates seemed well-prepared in terms of knowing the equation: 

image sizemagnification
object size

=  

(although, not all could rearrange it). Many were given 1 mark for measuring the cell correctly and stating 
the length with units in their working and for dividing by the magnification, 950. Where many ran into 
problems was in converting their answer to micrometres and giving the answer to an appropriate number 
of significant figures (the same number as the original measurement or one more than that). Many 
answers were out by a factor of 10 because the candidate measured in centimetres and then multiplied 
by 1000 instead of 10 000 to convert to micrometres. A simple protocol for performing this calculation is 
shown below. 

Checklist for calculating the diameter of a cell in a photomicrograph 

• Measure in millimetres 
• Multiply by 1000 to convert this measurement to micrometres 
• Divide by the magnification 
• Round answer to same number of significant figures as the original measurement (or one more). 

 

Question 4 (a) (iii) 

Only a minority of candidates explained that blood is made up of different cells but not different tissues. 
Although the different cell types were visible in the photomicrograph many candidates wrote that blood 
consisted of similar cells carrying out a similar function. 
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Question 4 (b) (i) 

The type of immunity given by an influenza vaccine needed to be fully described as both artificial and 
active. The most frequently written incorrect response (apart from those who omitted one of the two 
descriptors) was ‘herd immunity’. 

 

Question 4 (b) (ii) 

Candidates needed to read the question carefully and to proceed with care before drawing their curve. 
Successful responses were able to label the parts of the curve corresponding to the primary and 
secondary immune responses, make the secondary response steeper and higher than the primary (more 
rapid response and increased number of antibodies) and in particular they started to plot the primary 
response after the vaccine was given on day 5 and the secondary response after the second exposure 
on day 25. Less successful responses were not able to demonstrate this accuracy in their graphicacy 
skills. 



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 32 © OCR 2022 

Question 4 (b) (iii) 

Few candidates outlined the role of memory B cells correctly. Responses were often vague. 

Misconception 

“Memory cells remember the pathogen and produce antibodies.” 
Memory cells do not directly produce the antibodies that kill the pathogen. The selected 
memory cells divide and differentiate to form a clone of plasma B cells which then produce 
and release the antibodies. 

 

Question 4 (c) 

Some candidates had a good understanding of phagocytosis and used the terms phagocyte, 
phagosome, lysosome and phagolysosome correctly. A common error in less successful responses was 
confusing the cell (phagocyte) with the vesicle it forms after engulfing a pathogen (phagosome), so the 
incorrect phrase ‘The phagosome engulfs the pathogen’ appeared in some responses. Another common 
error was to refer to the enzymes in the lysosomes as ‘lysozymes’.  
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Question 4 (d) (i) 

Many candidates appeared not to understand the term ‘buffer’. Many referred to reactions that happen in 
the red blood cell but did not apply their knowledge to this question. 
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Question 4 (d) (ii) 

Candidates in general showed a limited understanding of the Bohr shift shown on the graph. Some 
candidates’ responses misquoting or mis-applying the axis labels and incorrectly concluding that the 
affinity of haemoglobin for oxygen increases during exercise, when the graph shows the opposite. 
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Question 5* 

Few candidates demonstrated confident familiarity with the use of the bell jar apparatus or the sequence 
of events that occurs during inspiration in a mammal. Level 1 responses drew some structural parallels 
between the two, such as the balloons representing the lungs and the elastic sheet representing the 
diaphragm. Descriptions of the inspiration process were often limited , with some candidates suggesting 
that air must be blown down the glass tubing to inflate the balloons. Many answers strayed from 
inspiration to expiration, and so responses contained some irrelevant material. Level 1 responses 
included statements about the elastic sheet being moved up and down without clearly describing the 
sequence of events that occurred in either scenario (a more accurate response would detail the sheet 
moving only down in inspiration). The strongest answers at Level 3 commented on differences as well as 
similarities, and correctly explained how increased volume in the jar or thorax decreases the pressure 
surrounding the balloons or lungs, causing atmospheric air at a higher pressure to be pushed into the 
balloons or lungs. 
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Question 6 (a) (i) 

The photograph of a moth larva was a springboard for questions on adaptation, classification, natural 
selection in moths and convergent evolution in moles. 

This was well done, with most candidates referring to protection or deterring predators. 
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Question 6 (a) (ii) 

Most candidates correctly identified the genus name. 

 

Question 6 (a) (iii) 

Most candidates ordered the groups correctly in the taxonomic hierarchy. 
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Question 6 (b) (i) 

 

There were many less successful responses that reproduced sections of the introductory text without 
carefully extracting the key points about how natural selection operates to give the modern distribution of 
the two colour forms (phenotypes) of the peppered moth. When explaining how natural selection 
operates in any context, the points listed in the Assessment for learning box should be covered:  
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Assessment for learning 

• explain that the different phenotypes arise due to genetic variation, mutation in a gene or 
different alleles of a gene 

• give one environmental context when selection operates, e.g. in polluted, urban or 
industrial areas, or conversely in unpolluted or rural areas for this example 

• identify which phenotype is more likely to survive (has a selective advantage) in this 
context 

• relate a higher chance of surviving to a higher chance of reproducing or passing on the 
advantageous allele in this context 

• summarise how natural selection will affect the relative frequency of the alleles in the 
population, i.e. here the percentage frequency of the allele for the dark form increases at 
the expense of the allele for the pale form in an industrial or polluted location. 

 



AS Level Biology A - H020/02 - Summer 2022 Examiners’ report 

 40 © OCR 2022 

Question 6 (c) 
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To explain how Fig. 6.3 supported the theory of convergent evolution candidates needed first to 
understand and explain the two principles of convergent evolution, that (i) the organisms are not closely 
related but that (ii) they show similarities because they have evolved separately to adapt to the same 
type of environment or lifestyle. Each principle could be supported by information from Fig. 6.3. The ‘not 
closely related’ idea could be supported either by reference to the two mole species living in separate 
parts of the world or to them being in separate families. The ‘adapt to the same environment’ idea could 
be supported by describing a feature they share that is useful in their soil habitat, such as modified fore 
limbs or streamlined shape. Few candidates had a secure understanding of these principles and were 
able to back them up with evidence from Fig. 6.3. . 



If any of your students’ results are not as expected, you may wish  
to consider one of our post-results services. For full information 
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