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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate answers is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Paper 1 series overview 

H020/01 Breadth in Biology is the first of two papers examining AS Level Biology A. As the title suggests 

it is designed to test a broad range of knowledge from the specification rather than testing knowledge in 

great depth. Candidates should expect a range of questions testing their knowledge and skills, including 

mathematical and practical skills. 

Candidates who did well in this paper read the questions carefully and were able to recall scientific 

knowledge and write succinct explanations. Candidates who did less well were unable to interpret the 

questions successfully and wrote responses that demonstrated knowledge that was not relevant to the 

question. This is particularly clear in Question 28 (b). Candidates who did well were also able to transfer 

their knowledge and experience of practical skills to the written paper – this was apparent in Questions 

7, 17, 21(b) & (c), 22(b), 23(b) and 26(a). Unfortunately, many candidates were didn’t do so well in all 

these areas and it is important that centres provide sufficient experience in practical tasks.  

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• recalled names and key concepts accurately 

• showed mathematical fluency in calculations 
and interpreted scales on a graph correctly 

• produced clear and concise responses for 
questions 

• had a good practical knowledge, with the 
ability to understand and apply the information 
given to the questions being asked 

• read the question carefully 

• could interpret information given in diagrams, 
graphs and tables and use it to answer 
related questions. 

 

• used biological terminology in the wrong 
context 

• found it difficult to answer mathematical 
based calculations 

• left responses unfinished or blank 

• found it difficult to apply what they had learnt 
to unfamiliar situations, scoring most of their 
marks on questions involving straightforward 
recall and understanding 

• produced responses which lacked depth, 
particularly to biochemistry or practical based 
questions 

• produced responses which were often 
peripheral to what had been asked, 
sometimes simply repeating information 
provided in the stem of the question 

• found it difficult to interpret and use images 
supplied in the exam paper to answer related 
questions. 
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Section A overview 

Many candidates did well in this multiple choice section. When candidates change their mind, some 

overwrite their initial response making it impossible to read. Candidates should be aware that examiners 

will mark the response even if it is written outside the box. 

Multiple choice responses 

If a candidate changes their mind about a response, they should clearly strike out the original response 
and write their new response beside the answer box. 

 

Question 1 

The majority of candidates selected the correct response B. The most common incorrect response was 

C. Some candidates may have been confused by the reference to bacteria and fungi in option C. Fungi 

are usually treated with antifungal drugs.  
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Question 3 

Both B and C were accepted as correct for this question. If the increased species becomes more 

dominant than the rest of the species within the habitat, then the diversity (D) will decrease (answer C). If 

the increased species doesn't become dominant within the habitat, then the biodiversity would increase 

(answer B). 

 

Question 4 

The majority of candidates selected the correct response, C. The most common incorrect response was 

A. Possibly some candidates were confused thinking that a botanical garden was growing plants in one 

place. 
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Question 5 

Most candidates selected the correct response, D. Some candidates selected answer C, possibly 

because the abbreviation of the full name is often used in texts. However, candidates should be aware 

that binomial names should be written in italics. 
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Question 7 

The question is testing one of the practical skills. Only a few students  selected the correct response, C. 

The most common incorrect response was D presumably because candidates picked up on the 21 units 

mentioned in the stem of the question and multiplied this by 10. 

Assessment for learning 

 

Practical skills are an important component of GCE Biology. Centres should appreciate that 

even at AS Level practical skills must be part of the teaching and will be tested in the written 

examination papers. 
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Question 9 

Most candidates selected the correct response, C. The most common incorrect response was A. 

Movement of cells through their environment is a function of the cytoskeleton but not for skin cells. 

Candidates are encouraged to identify the key words in the question and think carefully about their 

responses.  

 

Question 10 

Many candidates selected the correct response, B. Answer C was a common error but candidates need 

to remember that plasmids do not have linear DNA as they do not have terminal ends. Answer D was 

also another common answer, may be because prokaryotes do have 70S ribosomes but they do not 

possess endoplasmic reticulum.  
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Question 13 

Many candidates selected the correct response, A. Examiners noted that for a number of candidates 

drawing out the molecule in the space beside the question was a successful strategy. 

 

Question 14 

Many candidates selected the correct response, D. A common incorrect response was B as candidates 

obviously knew that cellulose contains β-glucose but did not realise that cellulose is not branched. 
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Question 15 

Many candidates selected the correct response, D. A common error was to select answer C which 

suggests that although candidates were able to identify the molecule as RNA, they found it challenging 

to distinguish between purines and pyrimidines. 

Assessment for learning 

 

Centres could help candidates recall by encouraging the use of mnemonics or aide memoires 

to recall certain details. For example, ‘Cut the py’ can be used to recall that pyramidines have 

been cut or have a single ring, leaving the purines with a two-ring structure. 
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Question 17 

Most candidates selected the correct response, D, but all other distractors were seen. 

OCR support 

 

OCR has a resource available to support candidates with the practical investigation and 

‘Language of measurement’.  

Language of measurement in context - Biology 

  

https://www.ocr.org.uk/Images/577369-language-of-measurement-in-context-biology.docx
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Question 18 

Many candidates selected the correct response, B, but all other distracters were seen. Candidates 

should appreciate that any unit of rate must include a reference to time. 
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Section B overview 

Candidates demonstrated a wide range of knowledge and ability, in this section. Many candidates were 

able to access all questions with a greater or lesser degree of success. There were relatively few 

candidates who did not respond to some questions. 

Candidates’ performance in this section has highlighted the need to  practice at recognising and 

interpreting photographic images. Responses to both Question 21 and 26 demonstrated that many 

candidates found it hard to interpret the image in detail. 

Questions 22 and 24 proved to be very challenging for many candidates while Questions 23, 27 and 28 

were usually better performed. A lot of candidates scored better on the recall and understanding of 

knowledge than on the questions that required interpretation and extension of that knowledge. 

Many candidates seem to find it challenging when given an unexpected or unusual contexts for simple 

questions. An example of this would be Question 22 (a) (i) in which candidates are asked to name the 

model of enzyme action described in the question. Perhaps because this is set in the specific context of 

a chitinase used in plant defence against the fungal pathogen black sigatoka, many candidates did not 

name the correct model. 

Question 21 (a) 

Most candidates achieved a mark here for a simple statement such as ‘thin wall’. Common errors were 

for candidates to state ‘thin cell wall’ which was not accepted as animals do not have cell walls or to 

state ‘short diffusion pathway’ which is not a feature of the exchange surface. 
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Question 21 (b) 

Many candidates achieved the mark here for ‘bronchiole’. However, many candidates were unable to 

recognise the folded epithelium and ring of smooth muscle that are important features of a bronchiole. 

‘Bronchus’ was the most common error closely followed by ‘trachea’ and ‘capillary’. 

 

Question 21 (c) 

Relatively few candidates achieved a mark here as they interpreted tissue N as cartilage or elastic 

tissue. These candidates often knew the correct function of cartilage or elastic tissue. Only the most able 

or most well-trained candidates recognised tissue N as smooth muscle which can contract to reduce the 

diameter of the bronchiole. 

Assessment for learning 

 

Use of images and interpretation of those images is an important component of GCE Biology. 

Centres should appreciate that micrographs of tissues and organs must be part of the 

teaching and learning. Where access to laboratory space, microscopes or prepared slides 

may be an issue, centres can easily use images from the internet. Sites such as 

https://www.sciencephoto.com/ have a wide range of good quality images. 

  

https://www.sciencephoto.com/
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Question 22 (a) (i) 

This is a very straightforward question, but it has proved to be challenging. Less able candidates didn’t 

recognise that the correct hypothesis is the induced fit hypothesis and many stated ‘lock and key’. This 

might be due to the specific context of the question.  

 

Question 22 (a) (ii) 

Some of the candidates who correctly identified the hypothesis as induced fit didn’t  score well here. A 

few candidates scored a mark for ‘reducing the activation energy’ but very few were able to explain how 

this was achieved. The majority of candidates restated parts of the question stem or described larger 

numbers of enzyme substrate complexes being formed.  
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Question 22 (b) (i) 

This question was well answered with the majority of candidates being able to calculate the correct 

percentage error. The most common error was to double the absolute uncertainty to 0.24 and end up 

with a value of 0.096%. Doubling the value of uncertainty is only used when a value is calculated by 

difference. 

OCR support 

 

OCR Maths skills handbook can support with teaching maths skills  

Maths for Biology website also has a range of resources for all mathematical skills.  

  

https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
https://www.ocr.org.uk/subjects/science/maths-for-biology/index.aspx?id=biology-a-h020-h420-from-2015
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Question 22 (b) (ii) 
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This question was not well answered and all alternatives were regularly seen in responses. Once a 

choice had been made most candidates were unable to explain the reasons for their choice coherently. 

Vague statements about ease of use or precision or accuracy were common. 

However, these terms were rarely used in the correct context to explain that having the smallest 

increments in its scale and containing a large enough volume meant that pipette R would reduce 

uncertainty the most. Highest resolution refers to the equipment with the smallest scale divisions (i.e., 

smallest division for P=0.25cm3, Q=0.5 cm3, R=0.1 cm3 ). 

Exemplar 1 

In this exemplar we see a fairly good response which scored one mark. The candidate has correctly 

identified pipette R as the best pipette to use. This correct identification did not gain a mark as the marks 

are given for the explanation. Mark point 1 was not given as the candidate has described the intervals on 

the scale as ‘smaller’ rather than the ‘smallest’ of the three. Mark point 5 was given as using P or Q 

multiple times is the reverse argument of pipette R needing to be used fewer times or only once. 

OCR support 

 

Many candidates appear to find the language of measurement very demanding. Support on 

uncertainty and the effect it has on measurements is available at: 

Language of measurement in context - Biology 

 

  

https://teachcambridge.org/item/48d92547-2d8c-472e-981c-693eefc63507
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Question 23 (a)  

Many candidates knew that the reaction was called ‘hydrolysis’. A few candidates, however, did not 

describe the breaking of ‘peptide bonds’. Common errors were to call the reaction ‘condensation’ or to 

call the bond broken a ‘polypeptide bond’ or a ‘glycosidic bond’. 

 

Question 23 (b) (i) 
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This was very well answered in the majority of cases. Candidates were able to measure the correct 

distances from the examination paper and then knew what to do with the figures. A few candidates lost 

credit as they did not round to a suitable number of decimal places. In some cases candidates calculated 

the Rf value for Leucine rather than Valine. 

 

Question 23 (b) (ii) 

Only a few candidates gained a mark in this question. Many candidates simply described differences in 

size or solubility and a lot described one amino acid as being more or less hydrophilic than the other. 

Candidates should appreciate that separation of amino acids in thin layer chromatography uses organic 

solvents and the distance travelled depends on relative interactions with the mobile phase and the 

stationary phase. 
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Question 24 (a)  
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Relatively few candidates read and interpreted the graph correctly. The vast majority of candidates who 

recognised that the thickness of wall in species A changed over time described at as increasing in 

thickness. However, the horizontal axis reads with increasing time into the past and the wall actually 

decreased in thickness over time. 

Very few candidates separated the concepts of evolution and natural selection and many started their 

response by stating ‘the graph does/does not show evidence for evolution by natural selection....'. Some 

candidates appreciated that there was a change in the cell wall thickness in species A but did not realise 

that the graph did not give any evidence about what caused the change. While the thickness of wall 

changing over time is evidence of evolution the graph does not provide evidence of natural selection as 

there is no information about whether the changes were beneficial or not. 

Less able candidates often gave an account of natural selection or suggested that species A became 

extinct or even converged and combined with species B. 

Misconception 

 

Evolution and natural selection are not the same thing. Evolution is the concept that species 

change over time rather than remaining constant. Natural selection is the mechanism by 

which evolution is believed to occur. 
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Question 24 (b)  
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Many candidates were able to gain credit here for stating that the calculated value of rs (0.979) was 

greater than the critical value for n=16 (0.4294) or for stating that the null hypothesis can be rejected.  

Few candidates were able to give clear concise responses that explained in full what could be 

concluded. In particular, candidates do not seem to understand the concept of significance. If the 

calculated value (0.979) is greater than the relevant critical value (0.4292 or 0.5824) then there is a 

significant correlation at that level of probability and the correlation is not due to chance. 

Less able candidates used the critical values for n = 15 or simply stated that the calculated value was 

higher than all the values in the table. Candidates should be aware that there are two types of tables, for 

identifying the critical value for Spearman’s correlation. Sometimes the tables are given with the ‘number 

of items’ (n) and other versions have the entries listed by ‘degrees of freedom’ (df). Either can be 

assessed in the exams and candidates need to be careful when reading the heading in the tables. 

Many thought that if the calculated value was higher, it meant you should accept the null hypothesis. 

Exemplar 2 

In this exemplar the candidate scored 2 marks. The candidate has correctly stated that the null 

hypothesis should be rejected and clearly understands that there is a 95% probability that the correlation 

is not due to chance. The candidate unfortunately missed the easy mark (scored by many less able 

candidates) by not comparing the calculated rs value to the selected critical value. Also, the candidate 

did not state that the correlation is (statistically) significant which was a common omission. Very few 

candidates were able to state their explanations as clearly as this. 

OCR support 

 

Many candidates appear to find reporting conclusions from statistical tests very demanding. 

Support on the use of statistical tests and on probability and chance is available at:  

Maths for Biology website: Probability and chance  

Statistics for Biologists 

 

 

https://teachcambridge.org/ffc80069-af82-4c2e-a12a-243ef10c99ff/module-1-handling-data?subject=6c7501ed-dcb7-4359-8d5f-71d220ae45d0&unit=all
https://teachcambridge.org/item/580a0baf-cd22-4138-a596-6fa1fb003071
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Question 24 (c) 

Many candidates achieved one mark for ‘classification’ but only the most able candidates scored more 

than this. Candidates could be encouraged to read the whole paragraph first before trying to insert terms 

as they read through. 

 

Question 25 (a) 

Almost all candidates scored at least one mark here – usually for the idea that the cell surface 

membrane controls what substances enter and leave the cell. Many candidates were able to provide a 

second correct response. Those that did not score well wrote vague statements such as ‘allows 

substances in and out of the cell’ or described functions of internal cell membranes such as 

compartmentalisation. Perhaps the most common misconception was that the cell surface membrane 

provides support/protection to the cell. 

 

 



AS Level Biology A - H020/01 - Summer 2023 Examiners’ report 

 28 © OCR 2023 

Question 25 (b) 

Most candidates appreciated that cholesterol is found in the cell membrane. However, many described 

the position of cholesterol between the phospholipid tails or discussed the disruption of the bilayer 

structure rather than relating their responses to the question. Very few candidates appreciated that the 

effect of cholesterol on the fluidity was dependent on temperature although they did realise that 

temperature itself can affect fluidity of the membrane. 
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Question 26 (a) 

Many candidates achieved one mark. This was usually for the size of the diagram covering more than 

half the available space. The quality of the diagrams did not usually follow the  guideline for biological 

drawings (i.e., lines were not drawn with sufficient care and most diagrams showed overlapping lines or 

incomplete lines). On the positive side very few diagrams had been shaded. Candidates did find the 

interpretation of the images to be demanding and many labelled the left ventricle on the right-hand side 

of their diagram as would be expected in the normal textbook view of a heart. Of those that did correctly 

identify the left ventricle some lost the mark because they did not use a ruler for their label line or added 

an arrowhead. 
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OCR support 

 

Guidance on biological drawings is available  in the drawing skills handbook at: 

Drawing skills handbook: Biology 

Learner checklist: Graphs, Tables and drawings 

 

Question 26 (b) (i) 

Most candidates recognised this as a double or a closed circulatory system but only the more able 

candidates identified both aspects. 

https://teachcambridge.org/item/6fbb3afc-3493-44dc-9cba-d16ebc29bf74
https://teachcambridge.org/item/ee38d072-f1cb-40a5-823e-f9ed2a48baed
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Question 26 (b) (ii) 

The majority of candidates gained credit for the idea that a larger organism would have a smaller surface 

area to volume ratio, but few could develop the idea much further. Some candidates gained credit for 

understanding that oxygen has to be delivered to all the tissues. Less able candidates discussed the 

idea of gas exchange rather than transport. Only a few more able candidates linked in the idea of higher 

metabolic demand in larger organisms. 
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Question 26 (c) 

The majority of candidates recognised that the heart rate was higher than in a human. However, very 

few candidates could describe the trace accurately referring to the letters P, Q, R, S and T. Many 

recognised that part of the trace (the R peak in humans) went down rather than up. Sometimes the 

attempted descriptions were too vague such as ‘the peak is upside down’ or ‘the trace is upside down’. 

The least able candidates related the trace to breathing movements as if it were a spirometer trace. 
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Question 27 (a) (i) 

Many candidates correctly linked the activity of the TET enzyme to a change in protein production 

usually suggesting that protein production increased. However, few then linked the change in protein 

production to an increase in energy needs or an increase in respiration rate to provide that extra energy. 

Very few described the secretion of proteins from the cell that could then affect growth of the whole 

embryo or development. Less able candidates tended to rely on rephrasing or simply copying out parts 

of the question stem. 

 

Question 27 (a) (ii) 

Many candidates knew that Vitamin C acted as a cofactor or coenzyme. Less able candidates called it a 

prosthetic group. 
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Question 27 (a) (iii) 

Many candidates scored well in this question. A few seemed that they didn’t  understand the terms 

intracellular and extracellular. The most common error was thinking that catalase was an extracellular 

enzyme – possibly because it is often used in laboratory experiments investigating enzyme action. 
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Question 27 (b) (i) 

The majority of candidates gained the mark here either labelling a bond between a phosphate group and 

the sugar or by circling the whole phosphodiester bond. Some candidates labelled the phosphate group. 

 

Question 27 (b) (ii) 

Few candidates were able to work out the correct part of the molecule to label. The range of responses 

given suggested that for many it was a guess. 
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Question 28 (a) 

This proved to be a good discriminator particularly at the lower end. Many candidates demonstrated a 

good understanding of cell ultrastructure achieving 3 or 4 marks. The most common error was thinking 

that ribosomes are membrane-bound organelles. 
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Question 28 (b) 

An excellent discriminator with only the most able candidates achieving the full 4 marks in a well 

organised and concise response. Almost all candidates had some knowledge to share even it was often 

confused and organised poorly. Less able candidates described the general structure of the 

carbohydrates  while a few included the structure of cellulose. The most frequently given marks were 

glucose being soluble, glucose being used in respiration and starch or glycogen being used for storage. 

Some common mistakes included: easy release of glucose from the polysaccharides rather than rapid 

release, or not comparing the potential rate of release in glycogen to that in starch. 
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Exemplar 3 

The exemplar shown an organised response. The candidate has written about glucose, then about 

glycogen followed by starch. The response scored 3 marks out of the 4 available. The candidate has 

stated that glucose is soluble and used in respiration. The third mark is given for glycogen being a store 

of glucose. The candidate has narrowly missed out on 2 further mark points. Lower down in the 

response the candidate writes that glycogen can be broken down more rapidly. Unfortunately, it is not 

clear that glycogen is broken down more rapidly than starch due to the larger number of branch-ends 

available. The candidate has also mentioned that starch is insoluble but has not added that it is compact. 

Overall, this was a good well-structured response from an able candidate. 
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Copyright 

Question 21 - © BIOPHOTO ASSOCIATES/SCIENCE PHOTO LIBRARY 

Question 24a - © Blackwell Publishing, www.blackwellpublishing.com. 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 26: part a Figure 26.1: photo of dissected heart, © VICTOR HABBICK VISIONS/SCIENCE 

PHOTO LIBRARY 
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Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is the question builder platform for a range of our GCSE, 
A Level, Cambridge Nationals and Cambridge Technicals qualifications. 
Find out more.

ExamBuilder is free for all OCR centres with an Interchange account 
and gives you unlimited users per centre. We need an Interchange 
username to validate the identity of your centre’s first user account for 
ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals.

Find out more.

https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://www.ocr.org.uk/qualifications/email-updates/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
	 ocr.org.uk/qualifications/resource-finder
	 ocr.org.uk
	 facebook.com/ocrexams
	 twitter.com/ocrexams
	 instagram.com/ocrexaminations
	 linkedin.com/company/ocr
	 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2023 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

https://www.ocr.org.uk/qualifications/resource-finder/
https://ocr.org.uk/
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https://twitter.com/ocrexams
http://instagram.com/ocrexaminations
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