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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 2 series overview 

Candidates demonstrated a good understanding of the specification in their attempts at this paper. 

Mathematical calculations were presented clearly, and a wide range of diagrams and situations were 

interpreted correctly. Calculations for hypothesis tests were usually accurate, but explanations of test 

results and conclusions were often less successful. The best responses showed fluency in procedural 

skills, statistical problem-solving and strategies, applied to both familiar and unfamiliar real-life contexts. 

Examiners saw many excellent descriptions and interpretations.  

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• applied statistical thinking and modelling skills 
in a variety of real-life situations 

• structured their calculations clearly 

• worked accurately and considered whether 
their responses were sensible in context 

• used sketches to support calculations where 
appropriate 

• gave clear explanations supported by 
evidence when asked to critique or justify 
statements and hypotheses 

• worked confidently in response to questions 
based on the pre-release information. 

• only worked confidently in familiar situations  

• did not present their calculations clearly and 
made frequent errors in their workings 

• did not support calculations with appropriate 
sketches 

• did not use all the relevant information when 
asked to critique or justify statements and 
hypotheses 

• seemed unfamiliar with skills and contexts 
associated with the pre-release information. 
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Section A overview 

Candidates generally made a strong start to this section, presenting appropriate calculations for the 

situations described. However, candidate responses often lacked clarity where explanations and 

justifications were required. Most candidates were familiar with the process for standardising a Normal 

distribution, but many were unable to use area approximations effectively. Many candidates struggled 

with the metric and imperial height conversions in Question 3. 

 

Question 1 

This question was well answered, with candidates either showing that 14 unoccupied spaces 

represented 4% of the total or that 96% of spaces were filled. 
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Question 1(b) 

Nearly all candidates correctly identified the four stages of the cycle in relation to the article. 

 

Question 1 (c) 

Most candidates made a good attempt at critiquing the statement by referring to the demand for parking 

by rail users across the week. Clear arguments were accepted both for and against the statement. 
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Question 2 (a) 
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Nearly all candidates correctly identified Q as the null hypothesis. 

 

Question 2 (b) 

This question was very often correctly answered, with expected frequencies calculated as required, 

assuming that the statements were independent of the age groups in line with the null hypothesis. 
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Question 2 (c) 

Answers to this question were nearly always correct, showing a good understanding of how the chi-

squared contributions are calculated and summed to give an overall value.  

 

Question 2 (d) 

A very common error was not knowing how to calculate the degrees of freedom (DOF) for this test, using 

the number of rows and columns in the contingency table. Despite incorrect DOF, most candidates 

looked up an appropriate 1% critical value in the statistical tables to compare with their response to 

Question 2 (c).  
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Question 2 (e) 

Most candidates commented on Jamila’s sample being too small or only drawn from her friendship 

group, and it would therefore be unreliable to claim conclusions about people ‘everywhere’. More 

successful candidates made a clear second criticism that the chi-squared test does not validate the 

views of any particular group on climate change, it only tests whether views are independent of the 

groups. 
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Question 3 (a) (i) 

A variety of methods were seen in this question, which showed good understanding of how to 

standardise a Normal distribution. 

 

Question 3 (a) (ii) 

This question was only answered well by a very small proportion of candidates. Some were perhaps 

confused by the existing labels on the diagram which may have also made it difficult to mark z-values at 

z = ±4. 
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Exemplar 1 

This exemplar correctly shows the z-values on the horizontal axis for the Normal distribution in the 

question. The values of 148 and 204 represent 4 standard deviations either side of the mean, 176, which 

were given in Question 3 (a)(i). Sight of these values on the horizontal axis may have confused some 

candidates. This candidate was credited 1 mark for marking zero and even integer z-values on the scale. 

Question 3 (b) 

The responses to this question were very mixed. Many candidates quoted 68% or 95% as the 

approximate proportion of values lying within 1 or 2 standard deviations of the mean respectively but 

were unable to make progress in calculating the required asymmetrical area. Candidates should be 

encouraged to use simple sketches to represent z-values and areas when working with the Normal 

distribution. Very occasionally candidates used values taken from the standard Normal tables and these 

attempts were usually successful. 



Level 3 Certificate Core Maths B (MEI) - H869/02 - Summer 2023 Examiners’ report 

13 © OCR 2023 

Question 3 (c) 

This question was not answered well, with very few candidates making the link that a height of 1.9 

metres represented approximately 2 standard deviations above the mean.  

Exemplar 2 

This exemplar includes a working sketch that correctly identifies the relevant part of the distribution. The 

shaded area in the sketch shows adult men who are ‘above’ 2 standard deviations from the mean. 

The candidate has started by calculating the relevant z-value, 2. 

The candidate is using area approximations and has identified the relevant area as half of that remaining 

when the area between 2 standard deviations, 95%, is subtracted from 100% and halved leading to 

2.5% of the total. An estimate for the number of men is then obtained by calculating 2.5% of the total and 

rounding to 3sf as requested. This response was given full marks. 
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Question 3 (d) 

This part was too challenging for many candidates, who struggled to apply appropriate conversions 

between the metric and imperial systems of measurement. The best solutions used the given conversion 

to obtain a multiplication factor of 3.283 to efficiently convert 1.76 m into feet, and then multiplied by 12 to 

get the height in inches, 69.344. Some who obtained a correctly converted measurement forgot to 

determine the difference in the mean height between the two countries. 

Misconception 

A common misconception was to write the given ‘3 feet 3.4 inches’ as a multiplication factor of 

3.34, which could not earn any marks. The correct conversion factor of 3.283 is obtained by 

adding 3 and 3.4 divided by 12: 

3.4
3 3.283

12
+ =
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Section B overview 

Most candidates made a strong start to this section and were clearly familiar with the calculations 

required for rank correlation. However, many did not appreciate that the hypothesis described required a 

one-tail test to be carried out. Nearly all candidates used the insert to find relevant information, but many 

were unclear about spreadsheet operations despite this material being part of the pre-release for this 

examination series. Candidates need to make sure that they use values given in questions in their 

responses, and should not take their own readings where exact values are provided. 

 

Question 4 (a) 
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Most candidates completed the table accurately and went on to use the correct formula to determine the 

correlation coefficient. A few made minor slips when using the formula, including forgetting to subtract 

from one. 

 

Question 4 (b) 

Nearly all candidates understood that the null hypothesis for this type of test is always that there is no 

association/correlation. However, most did not recognise that Riley’s statement was an example of 

positive association or positive correlation for the alternative hypothesis. 

 

Question 4 (c) 

Errors in stating the alternative hypothesis inevitably led to candidates carrying out a two-tailed rather 

than one-tailed test. In most cases, this could only be given the method mark for comparing their rank 

correlation coefficient with a wrong critical value. 

 

Question 4 (d) 

Most candidates gave a good reason in context, often referring to the fact that the sample of countries 

was relatively small or unrepresentative. 
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Question 4 (e) 

This question now included all countries in the pre-release insert. While most candidates recognised that 

0.6332 is a relatively high value for a correlation coefficient, very few made the link specifically to Riley’s 

statement about a positive association between country size and length of roads.  

 

Question 5 (a) 

This question was nearly always correct, with values from the insert used to calculate the babies born in 

a typical year. 

 

Question 5 (b) 

Nearly all candidates had a correct process for working out the number of seconds in a year. However, 

many were unsure how to use this to calculate the number of babies born per second or alternatively 

how often a baby is born. 
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Exemplar 3 

This exemplar includes clear working to obtain the correct number of seconds in a year, 31 536 000. 

However, no justification is offered against the statement being tested so only 1 mark can be given.  

The minimum required would have been comparing the number of seconds to the number of babies born 

in a year, 3 845 276, and stating that they are not the same. Better solutions showed the statement was 

incorrect by calculating the rate of babies being born, 0.12 per second, or how often a baby was born, 

around every 8 seconds. 

 

Question 5 (c) 

Nearly all candidates chose a correct country from the insert. 
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Question 5 (d) 

Many candidates struggled with this question. The data had been provided to centres as part of the pre-

release for this examination series but many candidates seemed unfamiliar with the spreadsheet. 

Working with the pre-release materials 

It is essential that teaching and learning for this qualification includes some in-depth work on the 
information provided in the pre-release materials. Candidates will improve their understanding of the 
data set if they are able to work with the data in a spreadsheet. At the same time, knowledge of 
spreadsheet formulae and notations, which is assessed specification content, can be developed. 

 

OCR support 

 

Notes on the pre-release data set to help candidates work with the data set can be 

downloaded from Teach Cambridge: 

Notes on the pre-release data set 

 

Question 5 (e) 

 

Most candidates presented a relevant calculation here, by dividing world population by number of 

seconds. 

 

https://teachcambridge.org/item/450bd447-d966-4ddd-99ef-038df517b279
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Question 6 (a) 

To answer this question, information had to be extracted from the pre-release insert. This question was 

nearly always answered correctly. 

 

Question 6 (b) 

Candidates who used the given values for the heights of each bar in the diagram were able to show this 

very easily.  
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Selecting and using relevant information 

Selecting and using relevant information is a key part of this qualification. The heights of each bar in the 
histogram were stated immediately below the histogram in Question 6 (a) and again in Question 6 (e). 
Candidates were expected to use these given values rather than taking their own approximate readings. 

 

Question 6 (c) 

Candidates who had read the material carefully used the given values to calculate the required estimate. 

Those who made their own readings from the graph could not score here as the height of each bar, 

stated clearly in the question, had to be used.  

 

Question 6 (d) 

Many incorrect responses were seen here, including for those ‘In education’ which had been stated in 

Question 6 (b) as 21.4 million.  
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Question 6 (e) 

A good proportion of candidates were given both marks here, using relevant values to form an 

appropriate calculation.  
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Question 6 (f) 

Most candidates used appropriate values to demonstrate the given result. Nearly all were able to make a 

sensible observation that asking people to work for longer would reduce the number of people supported 

by a working person. 

 

Question 6 (g) 

Most candidates were given marks here, with many choosing high life expectancy as a justification. 
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Copyright information 

Question 3 (c): Distribution of heights in USAOnline 

© DayDJ, www.daydj.com. Efforts to contact copyright-holders have been unsuccessful and OCR will be happy to rectify any 

omissions of acknowledgements in future papers if notified. 

Question 3 (c): Population of Chicago 

Statista, 'Population of Chicago' www.statista.com.  

Question 3 (d): Distribution of male heights in Peru 

Wikipedia, 'Average human height by country', en.wikipedia.org. Text is available under the Creative Commons Attribution-

ShareAlike License 3.0 

Question 6: Data used for the histogram 

© PopulationPyramid, www.populationpyramid.net. Content available through Creative Commons license CC 3.0 IGO. 
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