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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. 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 can be 
downloaded from OCR. 
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Paper 2 series overview 
H422/02 is one of the three examination components for the A Level linear examination for GCE Biology 
B. This Scientific Literacy in Biology component has 20 marks dedicated to the pre-release material. The 
remaining marks can be given for short answer questions, extended writing and analytical skills including 
drawing graphs and interpreting varied data sets. 

One feature of the 2019 paper was a question related to statistical aspects of biology. Candidates didn’t 
perform well with the mathematical terminology required for this style of questioning.  

Questions candidates found easiest Questions candidates found most 
challenging 

• 1(a)(ii) state names related to allele frequency 
changes 

• 2(a) (i) bond identification 
• 2(a)(ii) stating type of reaction 
• 2(b)(ii) Rf calculation & interpretation 
• 4(b)(i) naming Rubisco 
• 6(a)(i) explanation of reduction division 
• 6(a)(iii) naming a syndrome caused by 

chromosome mutations 
 

• 2(d)(iii) suggest reason for mutation remaining 
high in population 

• 4(e) explanation of winter wheat seeds 
treatment and flowering times 

• 6(a)(iv) suggesting why cancers are not as a 
result of meiosis 

• 7(c)(i) genotype identification with 
corresponding gametes 

• 7(c)(ii) phenotypic ratios 
• 7(c)(iv) conclusion from calculated (previous) 

answer 
 

Comparing the questions candidates found easiest with those that candidates found the most 
challenging, it is apparent that candidates were usually well-prepared in terms of subject knowledge. 
Candidates approached the levelled response questions well and averaged a Level 2 response for both. 
The non-statistical, mathematical analysis part questions were well answered and illustrates a focused 
attempt to deal with the increased maths requirements of this specification. Candidates found it difficult 
to identify the genotype from given information and did not appear to understand the term ‘phenotypic 
ratio’ as very few candidates attempted to write the correct phenotype next to their ratio (if not all 
equivalent).  

Exam technique was clear, with many key terms underlined in the question and scaffolding visible for the 
level of response questions. This correlated well with high scoring candidates. Calculations were well set 
out with clear and logical processes shown.  

Note 

From this series students have been provided with a fixed number of answer lines and an additional 
answer space. The additional answer space will be clearly labelled as additional, and is only to be used 
when required. Teachers are encouraged to keep reminding students about the importance of 
conciseness in their answers. Please follow this link to our SIU 
(https://www.ocr.org.uk/administration/support-and-tools/siu/alevel-science-538595/) 
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Question 1 (a) (i) 

Most candidates could define allele and all candidates attempted the definitions. Gene descriptions were 
often given to GCSE standard with the use of ‘coding for a characteristic’ rather than protein.  

 

AfL It is useful to tabulate or highlight key points that are extended at A Level 
compared to the candidate’s GCSE knowledge/ specification. 

Question 1 (a) (ii) 

This was a well answered question by candidates who could clearly identify the relevant terms in relation 
to the example given. A few candidates simply stated bottleneck for example 2. 

 

AfL Splitting key terms to see their origins often helps to consolidate 
knowledge and avoid candidates attempting to summarise terms that then 
give a different meaning. Placing words separately into a search engine is 
a quick way of allowing students to suggest definitions of key terms they 
have not previously encountered.  
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Question 1 (a) (iii) 

Most candidates recognised that alleles would be lost and limited in these circumstances and some 
candidates related that to the size of the gene pool in the population. Answers often referred to 
inbreeding but did not connect this to limited allele number.  

Question 1 (b) 

Candidates clearly recognised this technique and most candidates discussed the counting of cells and 
the use of fluorescence. To achieve full marks, candidates had to follow a sequential logic of the labelling 
technique. Some candidates did refer to DNA probes as they made the connection between searching 
for genetic variants and the direct use of these probes. 

www.xtrapapers.com
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Question 1 (c) 

Many candidates clearly knew the amino acid substitution causing sickle cell anaemia but often 
struggled to describe the type of mutation. Many candidates recognised it as a substitution but did not 
state base/nucleotide thus not differentiating it from the mark for amino acid substitution. Candidates 
then struggled to relate this change to an alteration in haemoglobin, referring straight to the altered 
erythrocyte shape. A few candidates discussed the gene mutation with the erythrocyte directly, confusing 
a cell with the protein inside.  

 

OCR support OCR delivery guide on Population genetics and epigenetics (5.1.2) can offer 
support:  
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-
biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-
genetics-control-and-homeostasis/delivery-guide-bbdg028-population-
genetics-and-epigenetics-512 
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Question 1 (d) 

Candidates knew the relevance of pedigree analysis and answered this question from this perspective. It 
was clear the pre-release material had been read as the most common mark point was the expense of 
this technique from this section of the pre-release; ‘Researchers at the IMF store thousands of blood 
……..These expensive tests allow the identification of genetic variants that might be linked to the risk of 
developing multiple myeloma.’ Many candidates also recognised the relevance of the ‘identification’ 
aspect of this quote and stated this approach was more accurate. All mark points were seen as some 
candidates not only used the pre-release material to gain information but realised the limitations of a 
pedigree analysis to those who have a family history and would not detect those who did not have this 
history.  
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Question 1 (e) 

Few candidates achieved full marks, with many candidates scoring at least 2 marks. Most candidates did 
not realise that the T base would not be present during translation and that the only covalent bonds 
made during translation are peptide bonds.  

Question 2 (a) (i) 

Most candidates circled the correct bond area. Many candidates focused their circle to the relevant bond 
only which is excellent practice, although circles encompassing the relevant functional groups and their 
bonds, was acceptable.  
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Question 2 (b) (i) 

Candidates answered part 2 well and recognised the need to not contaminate the paper. A few 
candidates referred to not interfering with the solute* and solvent.  

Part 1 proved to be more difficult for candidates to phrase and few used the correct terminology.  

 

AfL This type of incorrect word association* can be minimised by key words 
constantly listed with particular techniques or annotated diagrams 
repeatedly drawn. 

Question 2 (c) 

This was a well answered level of response. Candidates identified the role of phagocytes and mast cells, 
often in great detail. Some candidates didn’t connect this to the role of AMP’s and they often referred to 
AMP’s as antibodies and described antibody functions. Candidates clearly understood the use of the 
term ‘non-specific’ as few candidates referred to T and B cells.   

www.xtrapapers.com



A Level Biology B - H422/02 - Summer 2019 Examiners’ report 

 12 © OCR 2019 

Exemplar 1 

This is a full mark response. The last part of the answer illustrates how Level 3 is achieved with a clear 
indication of the role of AMP’s beyond that inferred in the question stem. 
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Question 2 (d) (i) 

A lot of candidates were able to suggest an inability to reach or pass through the fallopian tubes/oviduct 
but many referred to the sperm fertilising an egg not a secondary oocyte. Some candidates discussed 
the acidity of the vagina without mentioning the restriction of movement and its consequences.  

 

AfL It is useful to tabulate or highlight key points that are extended at A Level 
compared to the candidate’s GCSE knowledge/ specification. 

Question 2 (d) (ii) 

The majority of the candidates attempted this calculation and a few candidates were able to score full 
marks. Most candidates did related q (or p) to 0.22 but often did not realise this value is for the square of 
q (or p) and thus did not square root it to obtain the answer. Some candidates did not answer correctly to 
2 significant figures.  
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OCR support ‘Maths for Biology’ website can offer support on the correct use of the 
significant figures: 
https://ocr.org.uk/subjects/biology/maths-for-biology/handling-data/ 
 
OCR delivery guide on the ‘Population genetics and epigenetics’: 
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-
biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-
genetics-control-and-homeostasis/delivery-guide-bbdg028-population-
genetics-and-epigenetics-512v 

Question 2 (d) (iii) 

The majority of the candidates attempted an answer to this question. A few candidates did correlate this 
with malaria and sickle cell anaemia and were thus able to suggest the idea of a selective advantage. 
Many answers referred to artificial techniques of fertilisation which were ignored as this would not have a 
significant impact on worldwide allele frequencies over generations. 
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Question 3 (a)  

All candidates answered this question, with the most common, correct answer being the recognition of 
secondary structure. A lot of candidates stated tertiary structure for the third feature, clearly focusing on 
the term ‘active site’ and not reading the feature as a whole. 
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Question 3 (b) (i) 

A few candidates answered this correctly. Although most candidates did attempt a negative idea, e.g. no 
effect/ no change, they did not phrase their answer in a statistical manner with emphasise on ‘the 
difference’.  

 

AfL With statistical style terminology, candidates should always look for the 
two groups of data. Many examples can be given, relevant to them, e.g. 
hours of sleep and playtime on Fortnite, and students have to write the null 
hypothesis etc. for these examples.  

 

 

OCR support ‘Mathematical skills statistics booklet’ can offer support the correct use of 
statistical tests: 
https://www.ocr.org.uk/Images/338621-mathematical-skills-statistics-
booklet.doc 
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Question 3 (b) (ii) 

Candidates found it difficult to answer this question even with the scaffolding of the question. Candidates 
often related probability to ‘p’ and the ‘p value’ but struggled with ‘chance’. Candidates often referred to a 
correlation with the two groups without using set statistical terminology for a ‘difference’ between the 
data of the two groups. More able candidates used their null hypothesis to aid with this answer. Quite a 
few candidates did not attempt this question. 

 

OCR support Help with probability and chance definitions can be found at;  
https://ocr.org.uk/subjects/biology/maths-for-biology/handling-data/  

Exemplar 2 

This is a correct response showing a clear understanding of the p value and the probability and chance 
terms. 

Question 3 (b) (iii) 

Most candidates achieved 2 marks, recognising the trend in the data and the differences with benign 
tumours. A few candidates evaluated this effectively, however. Candidates should remember that 
evaluate in this context requires a recognition of a point and then why this may occur.  

www.xtrapapers.com
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Question 3 (c)  

Most candidates recognised that it would inhibit in a competitive or non-competitive manner. Marks were 
lost for lack of clarity when describing these types of inhibition. Candidates should be very clear about 
naming each stage, especially when lots of acronyms are being used.  
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Question 4 (a) 

Majority of the candidates attempted this question with most candidates recognising the relevance of 
reason 1.  

Many candidates discussed reason 2 in terms of not wanting to increase the rate of photosynthesis, from 
a positive standpoint.  
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A lot of candidates equated alcohol with sterilisation and discussed this in terms of lack of microbial or 
radioactive contamination. However, the relevance of ‘hot’ alcohol was not being addressed, in their 
answers. 

Question 4 (b) (i) 

The majority of candidates achieved this mark. A few candidates wrote carboxylase only. 

Question 4 (b) (ii) 

Most candidates scored maximum marks. Candidates that did not score full marks, did not use the 
results in the table, they only referred to it. A lot of candidates discussed the fate of each compound in 
the Calvin cycle which was irrelevant as the fate could not be ascertained by the table of data. 
Candidates should relate the mark total with the data where there is a clear connection of 3 marks and 3 
different timings.  
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Question 4 (c) 

This was well answered with a lot of candidates scoring 1 mark for RuBP reacting with carbon dioxide. 
The second mark was often lost as candidates jumped straight to this reaction producing GP without 
referring to the 6C compound intermediate. Some candidates confused the carbon number in each 
compound.  
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Question 4 (d) (i) 

Answers to this question were well calculated and well set out with logical steps. Candidates that did not 
score maximum marks did not take into account the leaf area for their maximum amount (per second) 
even though they did recognise the relevance of one minute in relation to the units on the y-axis. 

 

AfL It is good practice to tick off all data given when used so any calculations 
will use all the data provided. Candidates should be reminded that data is 
only given if relevant to a calculation/part question.  

Question 4 (d) (ii) 

The majority of candidates correctly recognised point B, either referring to the equal rates or the term 
‘compensation point’. Some candidates referred to a decrease in carbon dioxide with an increase in 
oxygen.  
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Question 4 (e) 

A lot of candidates recognised this example in the context of vernalisation but struggled to connect this 
with ‘switching on’ genes. Consequently, most answers reworded the information in the question without 
providing any further detail. Some answers referred to activating gibberellins, showing a confusion of 
flowering with germination.  

 

AfL Word bounce is an effective teaching tool to get students to associate key 
terms correctly, e.g. a student is given the word ‘flowering’ and needs to 
bounce a word back that is relevant to this term in their specification. This 
can be bounced around the class until words are exhausted! It is good to 
help eliminate wrong words as well, as in this part question example.  

Question 4 (f) 

The majority of candidates recognised these as short-day plants. Candidates who were familiar with 
phytochromes were able to proceed with their answer and gain full marks. Some candidates confused 
the 2 isomeric forms but clearly understood their role in flowering. Candidates who had not connected 
phytochromes with this question part, discussed the effect of light on photosynthesis, in terms of light 
intensity and glucose formation. 
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Question 5 (a) (i) 
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Most candidates recognised region D and correctly identified cataracts, with varied spelling, and most 
connected this correctly with an opaque lens although most stated ‘cloudy’.  

Only a few candidates named a disease associated with region C. Common errors were Alzheimer’s, 
Parkinson’s disease and macula degeneration.  

Question 5 (a) (ii) 

Well answered with a lot of candidates correctly identifying region E and connecting it with preventing 
macula degeneration. Candidates that did not achieve a mark could not name region E.  
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Question 5 (b) (i) 

Only a few candidates correctly answered this part question. Common errors were conversion of light 
energy to electrical energy. Some candidates discussed transducers in the sense of transmission, of an 
action potential for example.  

Question 5 (b) (ii) 

All candidates attempted this answer. Many candidates achieved full marks and all variations were seen. 
Some candidates wrote ‘dark’ instead of ‘rest’. Candidates should check their answers to make sure they 
have used the correct terminology. Some answers were correct for normal neurotransmitters so 
candidates hadn’t appreciated that rods and cones are associated with an inhibitory neurotransmitter.  
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Question 5 (c) 

This was well answered question with many candidates recognising this as an X chromosome disorder 
and some were able to link this with only 1 allele required for males to have the condition. The most 
common error was linking this to a Y chromosome disorder. Candidates should realise that sex linked 
disorders will always be on the X chromosome.  

 

AfL It is visually effective for students to see the differences between some of 
the genes on the X and the Y chromosome, which can be found on 
images when performing a search on Y chromosome genes.  

Question 6 (a) (i) 

Most candidates achieved this mark. A few candidates referred to a reduced number of chromosomes 
without referring to the idea of half and they didn’t score any marks.  

Question 6 (a) (ii) 

A lot of candidates referred to a stage of meiosis without referring to or describing the event that leads to 
chromosome mutations.  
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Question 6 (a) (iii) 

The majority of candidates answered this question correctly with the most common syndrome being 
Downs Syndrome.  

Question 6 (a) (iv) 

Only a few candidates were able to score this mark. Most candidates referred to the idea of it occurring 
earlier in life if due to meiosis but not stating why.  

Question 6 (b) 

Most candidates were able to state effects of fetal alcohol syndrome and recognise the relevance of 
light/moderate and heavy drinking in relation to this. Thus, many candidates achieved at least a Level 1 
answer. Few candidates were able to recognise clues in the information to assist with both sides of the 
evaluation, e.g. ‘Recently, scientists found…’ and lack of information given e.g. how many scientists/ 
where are these scientists? All aspects of information given for an evaluate level of response should be 
checked for these areas otherwise evaluate questions will focus on only one side of the discussion.  
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Question 7 (a) 

Well answered with candidates recognising the position of the stigmas but some failing to make it clear 
that they hand outside of the plant.  

Question 7 (b) 

Only a few candidates scored full marks in this question. This was well answered especially by high 
ability candidates. Some candidates recognised this as double fertilisation even if they could not recall 
details.  
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Question 7 (c) (i) 

Few candidates correctly identified the parental genotypes and often incorrectly extrapolated the 
gametes from their genotype.  

 

OCR support OCR delivery guides on ‘Patterns of inheritance’ (5.1.1): 
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-
biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-
genetics-control-and-homeostasis/delivery-guide-bbdg027-patterns-of-
inheritance-511 

  

www.xtrapapers.com

https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-genetics-control-and-homeostasis/delivery-guide-bbdg027-patterns-of-inheritance-511
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-genetics-control-and-homeostasis/delivery-guide-bbdg027-patterns-of-inheritance-511
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-genetics-control-and-homeostasis/delivery-guide-bbdg027-patterns-of-inheritance-511
https://www.ocr.org.uk/qualifications/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/delivery-guide/module-bb05-module-5-genetics-control-and-homeostasis/delivery-guide-bbdg027-patterns-of-inheritance-511


A Level Biology B - H422/02 - Summer 2019 Examiners’ report 

 31 © OCR 2019 

Question 7 (c) (ii) 

Very few candidates achieved full marks. Many were able to identify the ratio correctly but did not refer to 
the phenotypes in any part of their answer. Those candidates that incorrectly predicted a non-equivalent 
ratio did not appreciate that, without phenotypes, the ratio is not clear enough for a mark.  
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Question 7 (c) (iii) 

Most candidates used the table to assist with their calculations. Most candidates were able to recognise 
and apply the data in table 7.1 to correctly estimate the expected column, applying their ratio from the 
previous answer.  

 

OCR support ‘Mathematical skills handbook’ contains worked examples using the chi 
squared test in biology. Section M1.9 ‘Select and use a statistical test’: 
https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-
handbook.pdf 
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Question 7 (c) (iv) 

Few candidates were able to use the correct, statistical terminology to answer this question. Many 
candidates referred to the results being significant or not, due to chance or not, without referring to the 
‘difference between pairs’ as discussed for Question 3bi.  

 Question 7 (c) (v) 

Very few candidates recognised this as a linkage effect. Most answers centred on the calculated value 
and the critical value.  

Copyright information 
Q4d, Fig. 4.2 

Adapted from J Chen Lopez, 'Influence of Light on Crop Growth', 5 October 2018, 
www.pthorticulture.com, Premier Tech Horticulture. 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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Supporting you 
For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Review students' exam performance with our free online results analysis tool. Available for GCSE, A Level 
and Cambridge Nationals. 

It allows you to:

•	 review and run analysis reports on exam performance 

•	 analyse results at question and/or topic level*

•	 compare your centre with OCR national averages 

•	 identify trends across the centre 

•	 facilitate effective planning and delivery of courses 

•	 identify areas of the curriculum where students excel or struggle 

•	 help pinpoint strengths and weaknesses of students and teaching departments.

*To find out which reports are available for a specific subject, please visit ocr.org.uk/administration/
support-and-tools/active-results/ 

Find out more at ocr.org.uk/activeresults

CPD Training
Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
to an online Q&A session.

Please find details for all our courses on the relevant subject page on our website. 
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OCR Resources: the small print

OCR’s resources are provided to support the delivery of OCR 
qualifications, but in no way constitute an endorsed teaching 
method that is required by OCR. Whilst every effort is made 
to ensure the accuracy of the content, OCR cannot be held 
responsible for any errors or omissions within these resources.  
We update our resources on a regular basis, so please check the 
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

Looking for a resource?
There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

www.xtrapapers.com

mailto:general.qualifications%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/i-want-to/find-resources/

