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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 8 series overview 

Paper 8 is the final Higher tier paper for candidates for the GCSE (9-1) Combined Science B 

qualification. 

It contains questions drawn from all areas of the specification and from all three of the science subjects. 

In this year’s paper, Questions 1 and 2 were the questions that were common to the Foundation tier 

paper. 

Candidates find this paper more challenging due to the synoptic nature. The ability of a candidate to 

articulate their responses and the use of technical language is regularly tested. Candidates performed 

well in the calculations. Candidates found ideas of ‘How Science Works’ the most challenging. While 

many seemed to have carried out practical work, there wasn’t an understanding of the disciplinary 

knowledge one might expect from Higher tier candidates. However, it was particularly pleasing to see 

most candidates engaging well with the extended writing question. Many candidates gave excellent 

reasoning for their choice of bag the supermarket should buy. Describing the trends in data and relating 

that to the context of the question is perhaps an area of development. Many candidates gave superficial 

responses that did not consider the spread of the data, or outliers, and what this meant to the trends of 

the data. Centres could perhaps use the graphs in Question 4 to teach ideas of fluctuation in data versus 

overall trends, and the general patterns of scatter, including what data might be classed as an outlier, to 

allow candidates the opportunity to develop a better understanding in future series. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• calculations of a variety of quantities including 
resistance, energy and percentage 

• evaluation of scientific ideas to make 
judgements 

• describing trends in data. 

 

• drawing graphs 

• drawing diagrams, e.g. circuit diagrams and 
magnetic field line representations 

• the use of some technical language 

• explaining trends of data in graphs including 
spread of data, outliers and fluctuation and 
linking these to the context of the question. 
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Question 1 (a) (i)  

Almost all candidates could give the correct order of statements for the method to work. 
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Question 1 (a) (ii) 

Approximately half the candidates scored at least one mark. From a variety of responses that could 

score the mark, the most common discussed the stability of the hand or dropping the ruler from the same 

height.  

 

Question 1 (b)  

Just over half the candidates could identify a reason why the value was greater than the others. There 

was confusion over the ruler being higher or lower in the hand leading to the value being greater. Some 

candidates found it difficult to articulate their ideas, perhaps suggesting they had not carried out or seen 

the practical during lessons.  
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Question 1 (c)  

This question required a conversion of 6.7 cm into 67 mm, then for candidates to look to the table to 

estimate the value between 0.11 and 0.12. A number of candidates gave a response of exactly 0.11 or 

0.12 suggesting they had not fully engaged with the data. 
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Question 1 (d)  

The majority of candidates scored all 3 marks here. They could correctly put the data into the equation 

and process it to give a response to 3 significant figures. Where candidates did not score full marks, they 

often omitted the ×2 in the calculation or omitted the square root.  
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Question 2 (a)  

This is an area for development. Very few candidates drew the voltmeter appropriately (in parallel with 

the wire being tested, and not in series with the cell or ammeter) , and circuit symbols for a cell were 

often drawn as a battery or even a resistor.  

 

Question 2 (b)  

Almost all candidates could correctly process the data using the equation given. 
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Question 2 (c)  

Most candidates could identify the need to increase the length of the wire, but fewer could articulate the 

need to take new readings of current and potential difference to calculate a new value for resistance and 

then compare this to the previous reading. 

 

Question 3 (a)  

Candidates generally scored this mark.  
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Question 3 (b)  

There was an expectation that candidates could draw at least one line above and below the solenoid to 

represent the magnetic field. Where candidates did not score, they drew lines around the whole circuit 

rather than just the solenoid or did not show lines converging at the poles. Candidates generally could 

represent the direction of the magnetic field with arrows pointing from North to South, however several 

candidates had contradictory arrows meaning this mark could not be given.  

 

Question 3 (c)  

Most candidates could give at least one correct response. The most common being for adding an iron 

core, moving paper clips closer or increasing the current.  

Technical language 

 

Candidates talked about adding more ‘coils’ of wire rather than adding more ‘turns’ of wire. 

There is a big difference between adding more turns to the existing wire to increase the 

strength of the solenoid and adding coils, which might imply the addition of more solenoids. 

Centres should help candidates to develop their technical language so they can express their 

ideas clearly.  
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Question 3 (d)  

Almost all candidates could calculate the current correctly using the equation given. 

 

Question 3 (e)  

Almost all candidates could correctly calculate the work done by using the equation given. 

 

Question 4 (a)  

A wide variety of responses were seen here, depicting different sections of the water cycle where 

potable water might be found such as mountains, streams, rivers, lakes, aquifers, etc. 
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Question 4 (b) (i)  

Very few candidates scored marks in this question. There was little to no acknowledgement that 

‘aeration’ is the addition of oxygen. Even fewer candidates could explain that bacteria are added to break 

down organic matter. Most incorrect responses focused on the bacteria being added to kill other harmful 

bacteria in the water supply.  

 

Question 4 (b) (ii)  

Approximately half the responses were given a mark for explaining that solid insoluble waste could be 

removed by these two processes. Incorrect responses were often vague and discussed removing salts 

or impurities without the idea of these being solids.  
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Question 4 (c)  

The first concept here was that sea water contains salt. Those candidates who realised this could then 

discuss how that salt was removed from the water. The second concept was how the water and the salt 

could be separated. Many candidates discussed filtration rather than membrane filtration, osmosis rather 

than reverse osmosis or boiling, without condensing to retrieve the water. Some candidates discussed 

collecting the salt, rather than collecting the water.  
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Question 4 (d)  
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The majority of candidates scored 1 mark for identifying the trend in the data. Fewer candidates could 

accurately describe the scatter of the data or identify the outlier at 109 deaths per 1000 people in the 

population. Only a small number of candidates discussed a causal mechanism or link between the 

potable water being available to drink and the number of deaths. Even fewer candidates addressed the 

command word ‘evaluate’ and discussed the validity of the study through the sample size, accuracy of 

reporting of the data from each country, or other factors that might affect the death rate in a particular 

country. 

The number of marks available in this question should point the candidates to the amount of clear points 

to be made. A significant number of candidates simply made one or two clear points and so limited the 

marks available to them.  

Centres could use this question to model how to discuss the wider implications of the data. There is a 

need for candidates to demonstrate greater depth of understanding of how the data is collected, 

processed, and presented when articulating their responses. Candidates need to dig deep into the data, 

rather than give superficial responses with simple trends in the data in future series.  

 

Question 4 (e)  

Many candidates repeated the stem of the question, quoting chlorine kills microorganisms in water, 

without adding anything new. Candidates most commonly scored 2 of the 4 marks available for 

identifying that chlorine makes water safer to drink but can be expensive or difficult to distribute in some 

countries. Very few candidates actually gave four clear points to be considered for marking.  
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Question 4 (f)  

The majority of candidates scored 2 marks for describing the trend in the data after chlorination began. 

Very few candidates could add the depth of understanding needed to score 3 marks. Discussion of the 

fluctuation in the data or other reasons for the reductions in deaths, such as vaccinations or 

developments of treatments were very rarely seen.  
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Question 5 (a)*  
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Most candidates gave well-reasoned arguments and evaluated their ideas of global warming potential, 

number of uses and cost of the bag very well, being credited with Level 2 or Level 3. A significant 

number of candidates scored 5 or 6 marks. This was pleasing to see, as candidates had clearly engaged 

with the data and the context of the question.  
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Question 5 (b) 

Almost all candidates scored 2 marks here. Where only one mark was scored, the candidates could 

identify why polymer chains are flexible. 
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Question 6 (a)  

Very few candidates were given full marks for this question. Most candidates scored only 1 or 2 marks of 

the 4 marks available.  

In this question, candidates were asked to recall the practical procedure that would have been used to 

obtain the data provided. Very few candidates were able to describe the method that would be used in 

the appropriate amount of detail. The most common mark point given was for identifying that the 

students would need to find the initial mass of the piece of potato before putting it into the solution. 

Candidates often described cutting potato into slices but did not qualify this by indicating the importance 

of the shape. Those who did do this well referred to the use of a cork borer, indicating that they had 

indeed conducted this investigation.  

Many candidates did explain that pieces of potato would need to be put into the different solutions, but 

they did not explain that the potato pieces would need to be left in the solution for the same amount of 

time, nor that (ideally) they would be removed when equilibrium had been reached. Many candidates 

could explain that the potato would then be removed from the solution, and the final mass found. 

However, few candidates mentioned the need to remove the excess solution before finding the mass. 

Some candidates thought the question was asking how percentage change could be calculated and 

focused their answer on this. 
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Assessment for learning 

 

Centres could help candidates by highlighting disciplinary knowledge when doing practical 

work. For example, teachers can ask why a step in the procedure is important, perhaps 

considering the impact on the final value/result if that step were missed out. Questions like 

this can help in the development of a more thorough understanding of the method.  

 

Question 6 (b) (i)  

Most candidates scored only 1 or 2 marks in this question. 

This was a challenging graph for candidates to construct, one which tested their understanding of linear 

scales. Many candidates did not appreciate that the x axis should intersect the y axis at 0.00.  

The most common errors included incorrect positioning of the x-axis, nonlinear or inaccurate scales and 

a failure to accurately label the axes (including a lack of units). The correct plotting of points and correct 

lines of best fit were the most commonly credited marks. 

Centres should be reminded that candidates should only draw lines of best fits through the points 

plotted, rather than extrapolating their lines beyond the final point, unless they are asked to do so. 
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Exemplar 1 

This is a fully correct response with the x-axis drawn at 0 on the y-axis (even though it is a dotted line, 

this is acceptable). Both the x-axis and y-axis are linear scales, and they are correctly labelled. The 

points are plotted correctly, and a suitable line of best fit has been drawn. This scores all 4 marks. 
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Exemplar 2 

This exemplar shows a clearly positioned x-axis, but neither axis is labelled. Points are plotted correctly, 

and a suitable line of best fit has been drawn. This scores 3 marks. 
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Exemplar 3 

This graph has the y-axis inverted with positive values at the bottom and negative values at the top, 

showing a lack of understanding of how axes are used to display data. The x-axis is drawn at the bottom 

rather than at 0 on the y axis. Despite the errors with the axes, the points were accurately plotted, and a 

suitable line of best fit was drawn so 2 marks were given. 
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Question 6 (b) (ii)  

Very few candidates scored a mark in this question.  

Very few candidates appeared to have completed an osmosis practical with the intention of estimating 

the concentration of the sugar in the potato cells, and they found this part very difficult.  

Many candidates simply discussed the principles of osmosis, correctly indicating that water moves from 

an area of high water potential to low water potential. They had not appreciated that, when the solution 

and the cell were at the same concentration, there would be no net movement of water, and that this 

would be reflected in the percentage change in mass, which would be 0. Candidates who did score here 

often correctly stated that if the two were the same concentration, the potato piece should not gain mass. 

 

Question 6 (b) (iii)  

Very few candidates scored here. Candidates mainly focused their answers on conducting repeats or on 

ways in which they could control variables. Very few had an appreciation of how to find a more accurate 

estimation of the concentration of the cells. Centres should be encouraged to use this type of data and 

investigation to develop a deeper understanding of candidate’s knowledge of scientific methods. 
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Question 6 (c)  

Most candidates scored all 3 marks for correctly calculating the percentage change. Where candidates 

scored only 1 or 2 marks, they often missed the subtraction of 0.9 from 1.04 or missed the division by 

1.04. 

There were some errors in quoting a value to 2 decimal places. Some candidates interpreted the 

question as needing 2 significant figures rather than 2 decimal places and quoted 13 rather than 13.46. 

Some candidates incorrectly rounded to 14 despite being very successful in rounding earlier in the 

paper. 

 

Question 6 (d)  

Most candidates scored 1 or 2 marks for this question. Where only 1 mark was scored it was generally 

for identifying the stomata. The lack of technical language was evident when candidates referred to 

holes and pores, rather than using the correct keyword. Very few candidates discussed diffusion as the 

process by which the carbon dioxide entered the leaf. 
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Question 7 (a)  

Most candidates scored at least 2 marks in this question. Candidates did not gain credit for the first 

marking point where they had not recognised the need for changing the light conditions. Very few 

candidates identified the need to measure the reflex when it had finished (when the pupil was at its 

smallest or largest). A pleasing number of candidates suggested using videos and slow motion to 

capture the image of the reflex and slow down the video to make it easier to take measurements; other 

good responses referred to using a simple timer or stopwatch.  
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Question 7 (b)  

Most candidates scored 2 marks in this question. There were a number of power of ten errors; common 

conversion errors included dividing by 100 rather than by 1000.  

Other common errors included missing the division by 2. The diagram shows the diameter of the iris 

rather than the radius, so the total distance travelled needed to be halved. This led to a number of 

candidates giving a final answer of 0.02 rather than 0.01.  
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