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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. 

  

https://www.surveymonkey.co.uk/r/ZL5Z53B
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Paper 8 series overview 
Candidates expression at times hindered their progress in open response questions. The use of key 
terminology was weak, and centres should look to improve this in future years.  

Generally, the questions were well attempted, and few blank spaces were seen.  

Questions involving practical aspects of the course were generally well answered and candidates seem 
to have had some exposure to practical activities.  

Candidates seemed well prepared for calculations and data processing-based questions. They seemed 
more confident at attempting the more difficult questions and were much more tuned into the questions 
that required data processing to take place.  
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Question 1 (a) (i)  

Candidates often repeated the stem of the question and discussed black smoke rather than looking at 
explaining why the smoke was produced. Only high ability candidates were able to gain credit for both 
marking points. They seemed unfamiliar with the idea of incomplete combustion and the lack of oxygen 
that leads to this.  

Question 1 (a) (ii) 

This question gained credit at all abilities, with the common misconception being the use of the word 
‘melt’ rather than evaporate. The majority of candidates could identify the word ‘cooled’ to fit the second 
sentence. 
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Question 1 (a) (iii) 

The quality of responses varied widely. Candidates rarely showed working that gained credit without 
then giving a fully credit worthy response.  A number of candidates left this blank. A significant number of 
candidates simply drew a displayed formula of the compound, suggesting that they had little 
understanding of the requirements of an empirical formula. While they attempted to respond to the 
question, they had little understanding of the process to calculate such a formula. Multiples were also 
seen, which defeats the object of the formula and were not given credit.  

Exemplar 1 

This response gained 3 marks and shows an expected calculation to determine the empirical formula. 
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Question 1 (b) 

Almost all candidates gained some credit for their responses in this question, with a significant number 
achieving all the marks available. Candidates were able to interpret the information well. Common errors 
were where candidates didn’t make a comparison for their differences.  
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Exemplar 2 

This response shows clearly how 4 marks can be achieved. 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/08 - Summer 2019 Examiners’ report 

 9 © OCR 2019 

Question 1 (c) (i) 

A common incorrect response was to consider the density of the liquid and how it changes its boiling 
point.  
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Question 1 (c) (ii) 

The properties that were considered by candidates to be important for transportation were mainly the 
flash point and viscosity of the oils. The viscosity did not seem like a term the candidates were familiar 
with as they tended to discuss the thickness of the liquid rather than using the key terminology. Some 
candidates could link the properties to the dangers posed to the environment, but this was less common. 
For example, the candidates that discussed viscosity did not tend to link the runny nature of the 
condensate oil as something that could easily spread across the surface of the water and create wide 
ranging environmental issues.  Some candidates incorrectly named crude oil as the more dangerous oil 
to carry and were confused about the flash point being the temperature at which the oil would catch fire. 
Some believing that -6 was lower than -46 degrees. Misconceptions also included quoting the trend in 
boiling point as a property that would affect the ability to transport the oil rather than the flash point.  
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Question 2 (a) 

Only higher ability candidates gained credit for their answers as there was a requirement to understand 
the process of genetic engineering stages. Even those that gained marks gave a lack of clarity in their 
understanding of the process. Of the seven marking points available candidates had to recall just two 
basic point of the process to gain one mark but this proved difficult and responses were very confused. 
The two main misconceptions surrounded the removal of the anthocyanin gene from the DNA using 
enzymes and use of a vector or plasmid to transfer the gene into the tomato cell. Candidates could recall 
the use of a vector or plasmid but not why or how they were used. Centres are encouraged to spend 
some time ensuring candidates have a basic understanding of the genetic engineering process and can 
apply the process to different situations or items.  

Exemplar 3 

This candidate has clearly understood the next stage in the process is to use an enzyme to cut out the 
gene before further stages can be carried out. Unfortunately, they did not go on to recognise the use of a 
vector to insert this gene into the tomato.  
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Exemplar 4 

This response is a little confused about where the gene is extracted from (nucleus rather than DNA) but 
the science given is not incorrect and is followed by sufficient points to gain the 2 marks available in this 
question.  

Question 2 (b) (i) 

This question highlighted the need to be careful with key word and phrases. The vague statement of 
‘making them healthier’ did not gain credit. Some candidates described the modification as increasing a 
plant or person’s immunity, which is not the same as making the plants resistant to diseases. Another 
misconception is that more plants equals a higher yield. This is not the case. Fewer plants can be used 
to produce a higher crop yield. The candidates who gave a response based on yield, often demonstrated 
this misconception. Some candidates could however give specific examples such as ‘Golden rice’ as 
those crops that would have additional benefits. There had obviously been some excellent class 
discussions about this topic and candidates could express their ideas about the use of GM crops for 
areas of drought, resistance to disease and herbicides.  
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Question 2 (b) (ii) 

This question about risks proved to be more challenging than the benefits. Most correct responses 
considered the effects on the food chain or the idea that this is relatively new technology, so we are 
unsure of the long-term effects. Centres should make sure the candidates understand that side effects 
are tested for before a product can be used and are often immediate so prolonged testing may not be 
needed.  Long-term effects may not appear until after the product is available for sale for some time. 
Perhaps discussions within centres about this technology with contextual information would help 
candidates improve their expression of their points here. The candidates often struggled to make their 
points clearly and concisely in this question.  
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Question 2 (c) 
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This question was accessible to lower ability candidates. This is obviously an experiment that centres get 
candidates to carry out as many procedural differences were seen but, on the whole, the main points of 
the process could be seen within responses despite their lack of clarity. There were just a few 
misconceptions that centres could look to improve. Very few candidates discussed the extraction of the 
juice from tomatoes. While there is an appreciation that this is probably part of the process carried out by 
a technician to enable the practical to fit into a lesson, it is important that candidates know where the 
extract they are putting on the pencil line came from. Most candidates gained credit for saying the extract 
would be placed on the pencil line. Fewer could explain that the chromatogram would be placed in a 
beaker of solvent so it could travel up the paper. Misconceptions on this part of the method included 
‘dipping’ the paper in the solvent rather than allowing the solvent time to move up the paper. A further 
misconception was that the solvent could be placed ‘up to’ the pencil baseline rather than just below the 
line. ‘Up to’ would suggest the spots would dissolve into the solvent and would not give any results on 
the chromatogram. Centres should also make sure simple points like putting the solvent in a suitable 
container such as a beaker are recognised as essential parts of a method to make sure the experiment 
can be carried out successfully.  

Exemplar 5 

 

This is a clear explanation of the method for carrying out chromatography. It does include the ‘dipping’ of 
the paper idea, but it also has a three clear marking points gained. 
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Question 2 (d) (i) 

Candidates tended to comment on just one aspect of the chromatogram such as the fact that blue 
tomatoes contain the anthocyanin pigment rather than comment on the pigments that were common to 
both tomatoes or vice versa.  

Question 2 (d) (ii) 

It is expected that candidates have a ruler for the examination and that they use the ruler to measure in 
millimetres where appropriate. Candidates were expected to measure from the baseline to the centre of 
the spot. A tolerance was given for this measurement. The baseline to the solvent front was accurately 
measured by almost all that gave the measurement as part of their calculation.  

Along with measurements, the biggest errors were seen in the recall of the formula to calculate the Rf 
value. There was an expectation that candidates could express their calculated value to 2 significant 
figures. This was considered when giving credit for the calculation. An incorrect value that was correctly 
rounded to the correct number of significant figures gained credit provided it was accompanied with a 
calculation relevant to the question.  

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/08 - Summer 2019 Examiners’ report 

 17 © OCR 2019 

Question 3 (a) 

Candidates struggled to identify two control variables in this experiment despite being given information 
in the diagram and a method to critique. A variety of responses were seen that highlighted a control 
variable but then went on to say that it should be changed rather than kept constant so the data would 
be more valid. Common errors included repeating the experiment and taking a mean. These would not 
affect the validity of the results and centres should tackle this for future examinations.  
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Question 3 (b) (i) 

Only lower ability candidates could not make the link between SPF 0 and there being no protection from 
the UV radiation. 

Question 3 (b) (ii) 

After the majority of candidates correctly suggesting a control variable in Q3a, some struggled to then 
explain that if any of these variables were different in the two sets of experiments, then the results would 
be different. A number of candidates described human error or errors in the equipment rather that 
experimental procedures. Many candidates also thought the company would lie or that they would test 
with the sun rather than with a UV lamp. 
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Question 3 (b) (iii) 

Candidates struggled to express their ideas clearly in this question. Many described how the x axis didn’t 
go up by the same number each time with numerical examples given rather than just explaining the 
scale wasn’t linear. A large number of candidates incorrectly discussed the need for a title or the lack of 
a line of best fit. While the lack of a line of best fit was not incorrect, it is not an error of the graph. Points 
incorrectly plotted was the most common correct response.  
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AfL Graph drawing skills are an area for centres to work with candidates to 
improve for future examinations, particularly the terminology associated with 
graphs.  

 

Exemplar 6 

 

This candidate has just about expressed their ideas clearly enough to gain credit in all 3 marking points 
but without the use of key terminology that would be expected when discussing graphs. They have the 
idea of there not being a linear scale in point 1, points plotted incorrectly in point 2 and missing units on 
the y axis in point 3. Clearer use of such terms would benefit candidates in future examinations. 
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Question 3 (c) (i) 

This was very well answered with a significant number of candidates gaining all 3 marks for a correct 
calculation with conversions of time. Those candidates that didn’t score full marks did not understand 
time and its conversion from minutes to hours or from a decimal to hours. 4 hours and 16 minutes was a 
common incorrect response for the protection time of the SPF 50.  
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Exemplar 7 

 

This response showed the candidates inability to convert the calculated value into hours and minutes. 
While they have correctly calculated the value in minutes the conversion from a decimal to hours and 
minutes is incorrect. 

Question 3 (c) (ii) 

 

Where candidates selected ‘Yes’, they generally gained both marks available. Where candidates 
selected ‘No’, they tended to gain only one of the 2 marks available as they didn’t recognise that her skin 
will burn after the time exposed to the sun exceeds the time given by the protecting SPF value. 
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Question 3 (c) (iii) 

A wide variety of responses were seen. Unfortunately, some candidates believed that UV radiation would 
‘prevent cancer’. UV radiation has an increasingly wide range of uses and all responses were carefully 
considered including recent technology on treating cancer. This is a very different concept to ‘preventing 
cancer’. This is a clear misconception that needs addressing by centres. 

 

Misconception UV radiation prevents cancer. Candidates confuse prevention of cancer 
with treating of cancer.  

 

Question 4 (a)  
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Candidates found this question challenging. They could not explain the link between body temperature 
and the role of enzymes. If they did describe their link, their expression of their ideas were weak with the 
use of unclear statements rather than key terminology. Misconceptions included that enzymes would 
denature in the cold. Very few discussions about the active site were seen along with the role of the 
enzyme in reactions in the body. The role of enzymes in the body is an essential contextual teaching 
point. Enzymes should not be simply taught in isolation but related to their role in the body and why 
homeostasis is essential for the body maintaining enzyme activity. Candidates should understand and 
apply key phrases such as active site, substrate, complex and denature. 

Exemplar 8 

This response recognises the role of enzymes and that they can be denatured but this candidate has not 
said that this happens at temperatures that are high (in comparison to the optimum temperature). 

Question 4 (b) (i) 

The only method of heat transfer in the list was radiation. Insulation was the most seen incorrect 
response.  

Question 4 (b) (ii) 

The majority of candidates gained credit on this question with absorption being the most common 
incorrect response. 
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Question 4 (b) (iii) 

Dissipation was usually correctly identified but a variety of other responses were seen for the second of 
the 2 marks available This again highlights that candidates need to understand and apply key 
terminology. 

Question 4 (c) (i) 

The key information the candidates needed to obtain from the graph was the change in enclosure 
temperature. This dropped between midnight and 6am. Few candidates that gave a time that actually 
fitted into this range. Often the link between an enclosure temperature leading to a fall in body 
temperature and therefore the need to shiver was missed. Where is was seen the link to the activity of 
shivering happening to make sure the body temperature remaining constant was not clearly expressed.  
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Exemplar 9 

 

This candidate has given a clear range of times when the enclosure temperature has dropped 
significantly. This candidate has also linked the change in enclosure temperature to the reasons for 
shivering. 

Question 4 (c) (ii) 

The fully correct calculation was rarely seen. Often candidates gained 3 of the 4 marks available as they 
missed a step of the conversion of time. For example, 252,000 was a common response that gained 3 
marks. This missed the conversion from hours to seconds. 

Exemplar 10 
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This calculation shows clearly the conversion of time into hours, but they have not completed the 
conversion into seconds. This therefore gives an incorrect final value. There is essentially only a 
conversion error in the calculation as they have used the correct formula and the correct value for power 
in the calculation. Three marks out of the possible 4 were gained by the candidate. 

Question 5 (a) (i)  

Candidates found this calculate difficult but good attempts were made by a number of candidates. The 
most common errors were in not recognising the number quoted for TB that were also HIV was a 
percentage (58.1). Candidates also neglected to correctly round their value to one decimal place. 
Evidence of an incorrect calculation but a correctly rounded value to one decimal place did gain credit.  
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Exemplar 11 

This candidate has calculated the correct value and has converted their calculator value to one decimal 
place as the question requires so gained all 3 marks. The working shown is very clear and easy to 
follow.  

Question 5 (a) (ii) 

Very few candidates could give three ways to improve the investigation. Most gave just one sensible way 
to improve. Most commonly candidates identified the sampling of more countries or increasing the 
sample size. Misconceptions were that smaller sample sizes would make the investigation data more 
accurate or that scientists could look at why the TB or HIV caused death.  
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Question 5 (b) 

The majority of candidates gained 2 marks here. Where only one mark was gained, there seemed to be 
no common errors. 
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Question 6 (a) 
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This was a high demand question that required some processing of data as well as an evaluation of the 
conclusion that had been given. Most candidates attempted to process the data in fig 6.1 to evaluate the 
conclusion in terms of energy dissipated by the house, but did not express their ideas in terms of the 
efficiency. Few candidates attempted to express their ideas about fig 6.2. When they did discuss fig 6.2, 
they were often confused about what the data showed. Candidates discussed the house ‘running costs’ 
but had not been given any data eluding to this so any argument along those lines were invalid. Only the 
higher ability candidates who understood fig 6.2 to be the potential energy efficiency of a house after 
improvements were made could express their ideas about the conclusion made and correctly evaluate 
that house A would be a better choice to purchase.  

Exemplar 12 

This is a Level 3 response where the candidate has engaged fully with bot figure 6.1 and figure 6.2. They 
have evaluated the conclusion to buy house B using the information provided. They haven’t fully 
understood figure 6.2 and the idea of potential energy efficiency if improvements to the house were 
made but they have correctly processed the data to be able to compare the current efficiency of the 
houses in the question.  
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Exemplar 13 

This candidate has only partly processed the data to discuss the efficiency of the houses and has not 
fully understood the idea of the potential energy efficiency of the houses shown in figure 6.2. There is no 
indication that they understand that potentially house A could be more efficient than house B, so their 
evaluation is not complete. This is a good Level 2 response and is credited with 4 marks. 
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Question 6 (b) (i) 

Most candidates could calculate the savings for each boiler in £. Where full marks were not gained; it 
was due to a slip in the calculation or perhaps pressing the wrong button on the calculator.  

Question 6 (b) (ii) 

Candidates found expressing their ideas and reasons for choosing a particular boiler challenging. The 
reason for choosing a particular boiler had to make sense. Common errors were to say that boiler B was 
the best to choose because it used the most gas rather than the fact that it was the cheapest to install or 
that boiler C was chosen because it was the most expensive to install rather than that it uses less gas. 
Candidates often quoted calculated values from the savings in the previous question rather than 
commenting on what the data actually meant.  
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