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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 1 series overview 
The great majority of candidates were able to attempt all the questions. Overall, candidates had the 
opportunity to show what they could achieve in this examination. 

The mean omission rate this session is slightly higher than last session, but the difference is not 
statistically significant. Question 5(i)(D) had the highest omission rate and was not attempted by nearly 1 
in 5 of all candidates. The mean mark for this paper is significantly higher than the previous paper. By 
their very nature it is almost impossible to objectively compare the difficulty of these heavily 
contextualised questions.  

About three quarters of candidates scored more than a half of the available credit while slightly less than 
1 in a 100 gained less than a quarter of the marks available.  There was no firm evidence that a 
significant proportion of candidates were denied credit by virtue of any literacy demands. The only 
question that might have had an unintentional interpretation was Question 3(iv)(C) in which a small 
minority of candidates appeared to interpret “How much interest in total” to mean “overall percentage 
interest” rather than the sum of money paid as interest. 

In the main, numbers were clearly written. Written explanations were usually understandable with only 
very occasional instances of almost illegible writing. Although the explanations required for Question 2(ii) 
and 2(iv)(C) were found challenging, candidates coped confidently with the literacy demands inherent in 
Question 1(iv). 

Overall, the lowest attaining candidates found the questions in order of difficulty, easiest first (judged on 
facility) 4, 1, 5, 3, 2 and 6. For the highest attainers the corresponding order was 1, 4, 3, 5, 2 and 6 – no 
significant difference. 

Areas of content which were found most challenging included: using equations involving standard form 
and square roots Q6(i)(B), interpreting payback times within a context Q3(iv)(B), using a log/linear graph 
Q5(i)(C) and calculating weighted means Q2(iii). 

Areas where candidates performed well were: extracting information from charts or tables and 
interpreting it Q3(i)(B), Q1(iv), Q3(i)(A), Q4(i)(A and B) and Q5(i)(A and B), working with percentages – 
both simple and compound Q1(ii) and Q3(i)(B), using and interpreting simple formulae Q4(iii)(A) and 
finding measures of statistical location Q5(ii)(B and C).  

Looking at the paper as a whole there are several questions where credit could have been lost by 
incorrect rounding. In some instances, the rounding mark was available as a follow through. In several 
cases there was a distinct command to round: Q1(i)(C), Q1(ii), Q1(iii)(A), Q2(iii) and Q3(iv)(A). In 
addition, there is a command to give an answer to a sensible accuracy: Q4(ii) and Q5(i)(C). There is also 
an expectation that money be given correct to two decimal places Q4(i)(C). Taking a worst case, 
ignoring or not giving numerical answers to the correct accuracy, could have resulted in the loss of 
almost 10% of the total available marks. 

Reflection on answers could prevent unnecessary loss of credit or at least flag to candidates that all may 
not be well. Wherever possible questions involve real-life situations and quantifies. While fully 
appreciating it is not possible that they always form part of candidates’ life experience a critical attitude to 
the magnitudes of quantities can help. To quote some examples where wrong answers should have 
been picked up had candidates taken the time to reflect on the sensibleness of their answers:  
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 Probabilities greater than 1 are impossible; Q1(i)(B). 

 Although compound interest does grow quickly, £1 000 invested at 2% compound for ten years is 
 unlikely to grow to £6 000; Q1(ii). 

 If £1 is equivalent to US$1.41, US$1.90 is unlikely to be worth £2.68; Q4(i)(C). 

 The average wealth of a single human is unlikely to be anywhere near US$3 × 10-5; Q4(ii). 

 

Nevertheless, questions like Q6 by their very nature (and design) force candidates to rely on their 
mathematics alone. 

The other, all too obvious, strategy is to re-read both question and answer. This should pick up any 
missed rounding commands as well as ensuring that the question has in fact been answered, e.g. 
Q3(iv)(B), Q4(i)(D), Q4(ii). 
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Question 1 (i) (a) 

A well answered item with over three quarters of candidates successful. However, a small but noticeable 
proportion of candidates showed insecurities regarding percentages. Common wrong responses 
included 120% and 1.2%. Some of these errors may well have been the result of first question nerves. 

Question 1 (i) (b) 

Just over half the candidates gained full credit although about a fifth did not gain any credit. Problems 
appeared to originate in the fact that the units employed in the question were millions. There were 
instances where the millions were ignored for one of the quantities and not the other producing very 
large logically impossible or very small final answers. 

Question 1 (i) (c) 

This was a poorly answered question with just over half of candidates gaining any credit. It appeared that 
a significant proportion of candidates were not confident in working with probabilities expressed in the 1 
in n form. A number appeared to understand the question as asking for the overall probability of winning 
a prize of more than £1 000, rather than the conditional probability inherent in the question. 
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Question 1 (ii) 

A well answered question; working was usually crisp and clear to follow. The great majority of candidates 
recognised that compound interest was involved – rather than simple interest. This was felt to be an 
improvement on previous years. There were a few instances of candidates working out the value 
piecemeal year by year, partial credit was available for these approaches providing the first few steps 
were correct.  

Question 1 (iii) (a) 

A moderately well answered question, but one which was omitted by about 1 in 20 candidates. Most 
errors involved attempts based on using figures for 2016 from the graph in (iii)(B), rather than the 
information given in the question. A small but noticeable proportion of candidates did not respond to the 
request to round the final answer to the next whole number, thereby losing credit unnecessarily.  
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Question 1 (iii) (b) 

Well answered with full follow through from the previous part. For some reason there were a few who did 
not attempt the question even though they had gained full credit on the previous question. 
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Question 1 (iv)  

A very well answered item which produced some quite thoughtful responses. This was probably because 
many used their own life experiences. Very few candidates did not gain any credit and there were very 
few contradictory comments. 
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Exemplar 1 

 

A typical example of a well answered response – clear and concise.  
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Question 2 (i) 

Somewhat surprisingly only a very small minority drew dot plots, although they are specifically 
mentioned in the specification. In order to reward partial understanding, bar charts and single point plots 
were condoned, but line graphs and histograms were not. Nevertheless, sensible axes scales were very 
largely chosen.  
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Exemplar 2 

 

An all too common example of correctly labelled axes, but an insecure understanding as to what a dot 
plot is. 

Question 2 (ii) 

 

The large majority gained full credit for this item, possibly because any reference to the lack of a 3-star 
rating was condoned. Very few responded in as full a manner as was originally expected, i.e. the mean 
is not representative because it is a bimodal distribution. 
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Question 2 (iii)  

 

Only a small minority were completely successful. Although the majority were able to correctly apply the 
weighting to calculate the mean (5 × 4, 3 × 2 and 4 × 1) selecting the correct divisor was challenging with 
many choosing 3 rather than 7. Unfortunately, a very small minority did not round their final response 
correct to 1 decimal place and thereby needlessly lost some credit. 
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Question 2 (iv) (a)

 
Only a very small minority experienced difficulties with this question. Although it is difficult to be certain, it 
appeared that candidates were more familiar with spreadsheet notation than in the previous sessions. 

 

Question 2 (iv) (b) 

The majority of responses were correct, but with a small minority omitting the “=” in an otherwise correct 
solution. In common with previous sessions correct spreadsheet notation was required i.e. “*” (asterisks) 
rather than “×” (multiplication symbol). 
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Question 2 (iv) (c) 

This proved too challenging for a significant minority of candidates. Some gave reasons based purely on 
the number of stars or responded with the stock phrase “sample size too small” without further 
amplification.  In some cases, credit might have been gained had candidates used numerical examples 
from the table to support or clarify their explanations. 
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Question 3 (i) (a) 

A large majority – of all capabilities – were successful.  

Question 3 (i) (b) 

Slightly better answered than the previous item.  
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Question 3 (ii) (a) 

Only about a quarter of candidates were completely successful with this item. The origin of this was 
almost certainly confusion between “average daily solar flux” for each month, as shown in the chart and 
the “average daily flux” which is multiplied by 365 to give the annual solar flux. The majority calculated in 
effect the average monthly solar flux (about 40 kW per sq. metre) and gained partial credit for this. It was 
expected that candidates would estimate an average daily solar flux of about 3 to 4 kW per sq. metre 
visually from the chart, and multiply this figure by 365, but this was very rarely the case. 

Exemplar 3 

 

A large proportion confused mean solar flux for day/month/year. This response gained partial credit for 
calculating what was in effect the average monthly solar flux. 
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Question 3 (ii) (b) 

This straightforward command to calculate 25% of the previous response was successfully done by the 
very large majority – as might have been expected. The most common error was to calculate 75% of the 
annual solar flux. 

Question 3 (iii)  

Erratum notice  



Level 3 Certificate Quantitative Reasoning - H866/01 - Summer 2019 Examiners’ report 

 20 © OCR 2019 

A noticeable minority of candidates very obviously sketched the solar panels – making the awarding of 
credit for use of a correct scale impossible. Nevertheless, the large majority gained at least partial credit 
or better for the whole item. Perhaps somewhat surprisingly, for what was considered to be a lower 
demand question, about 1 in 20 candidates did not make any attempt at the question. There was no 
evidence that time was a contributory factor for this.  

Question 3 (iv) (a) 

It was evident from responses that candidates had used the pre-release materials and understood the 
concept of payback time. As a result, a very large majority gained partial credit or better. A small minority 
omitted the one-off payment as a cost. The other common error was in calculating the overall saving in 
electricity cost by using solar panels. In common with some other items where a rounding request was 
asked, credit was needlessly lost by not giving the answer to the nearest year. 

Question 3 (iv) (b) 

A number of candidates fell into the error of assuming lower electricity prices would decrease payback 
time. In fact, only a small minority were successful with this item. The other common error was to quote 
greatly increased solar flux – due to global warming.  

Question 3 (iv) (c) 

Unfortunately, a very small minority interpreted this question as one involving compound interest. 
Another common error was to interpret the question as being to calculate the percentage interest rather 
than the actual interest as a sum of money. Partial credit was possible when the later sums of money 
involved were evident in the working. 
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Question 4 (i) (a) 

As might have been predicted a very large majority gained full credit. 

Question 4 (i) (b) 

Initially it had been expected that a little more detail than a mere “decrease over time” or equivalent was 
needed – however in practice such responses were condoned and applied to the majority of candidates. 

Question 4 (i) (c) 

In common with some other items credit was lost by not rounding the final answer. The actual calculation 
required was shown correctly by a very large majority. A marginal improvement on a previous session’s 
currency conversion question. 

Question 4 (i) (d) 
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Although well answered by a large majority, there was sometimes confusion between “the percentage on 
less than $1.90 a day” and this information expressed as “1 in so many million on less than $1.90 a day” 
– they are inversely proportional to each other.  

Question 4 (ii)  

The very great majority were confident in handling standard form in this situation. Although a very small 
minority found the inverse figure, what was perhaps most disappointing about this was that the incredibly 
low average wealth, about $3 × 10-5, was not commented on or did not prompt the candidates to re-try 
the question. Unfortunately, sensible accuracy was sometimes interpreted as giving the mantissa to six 
or more significant figures. Although it was impossible to differentiate between a conscious response and 
ignoring the actual demand. 

Exemplar 4 

 

This response shows where the candidate calculated the inverse result – albeit incorrectly (adding the 
powers instead of subtracting) – but is then seemingly unable to fully consider the reasonableness of 
their response. The power of ten has disappeared which might suggest some partial realisation that all 
was not well. 
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Question 4 (iii) (a)  

Only a very small minority did not gain any credit and calculating E presented no problems. However, 
those candidates who rounded E to 0.5 were expected to give the corresponding UN description “only 
basic needs met”. There were no observed cases of place value problems involving the large numbers.  

Question 4 (iii) (b) 

Accessible to the large majority, as might be expected. 29 000 pesos was a common wrong response. 
The majority looked at the problem as one involving an equation, rather than working out the answer by 
inspection. 
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Question 5 (i) (a) 

Erratum notice 

Most candidates confidently indicated the correct point unambiguously, although slightly more than 1 in 
50 did not attempt the question.  
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Question 5 (i) (b) 

The large majority were successful both in indicating the point and their method. However, there was the 
odd instance of poorly drawn straight lines extrapolating the given line and also free hand versions of the 
same. 

Question 5 (i) (c) 

A poorly answered question – almost a half of candidates did not gain any credit with 1 in 20 candidates 
not making any attempt at the question. Many seemed to confuse the unit, m-1, with the actual reciprocal 
of the depth. Partial credit was available for the reciprocal of the candidate’s depth – but only if the latter 
was clear from the working, which was not the situation in many cases. 

Question 5 (i) (d) 

A very large majority did not gain any credit. It was impossible to discern the logic behind many of the 
incorrect answers. 

Question 5 (ii) (a) 

The majority were successful, the main source of credit loss was the omission of the correct units for the 
mean of the two Secchi depths.  
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Question 5 (ii) (b)  

Confidently answered by the vast majority, most incorrect responses appeared to be the result of 
interpreting the question as meaning “Secchi depths of 5 or less metres”. 

Question 5 (ii) (c) 

A very large majority responded correctly, and there appeared to be no obvious reasons behind incorrect 
responses. 
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Question 5 (iii) (c) 

The majority gained full credit and most candidates showed an understanding of the underlying problem.  

Sets of values of c for the various given values of k and d were apparent as would be expected for a 
“show that” instruction.  
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Question 6 (i) (a) 

Most candidates were able to draw a reasonable curve of best fit. Credit tended to be lost due to 
inaccuracy at the extremes, either going completely above or below values. 
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Exemplar 5 

 
 

This candidate has drawn a poorly executed brightness curve, possibly the result of not realising their 
generally symmetric shape as shown in the pre-release material. 

Question 6 (i) (b) 

This was one of the most challenging questions on the paper, not surprisingly given its arithmetic 
demands or the numbers involved. Perhaps the most common error was misinterpreting “dip in 
brightness”. Many, despite the pre-release materials, assumed this meant absolute brightness. As a 
result, the relative dip in brightness was something of the order of 0.999 rather than 0.0004. This made it 
difficult to follow through because many candidates truncated their values, and it was impossible to 
follow through on their initial values. Nevertheless, there were a minority of very clear and well laid out 
correct solutions. In addition, in some cases it was clear and pleasing to note that calculations were kept 
on the calculator and only rounded at the very end. 
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Question 6 (i) (c) 

Although a large majority were successful, it was somewhat surprising that a small minority could not 
recall the number of hours in a day correctly. 

Question 6 (ii)  

Given the emphasis on making deductions as opposed to mere observations this question was quite well 
answered. A small minority gained full credit and about a sixth of candidates did not attempt it. 
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