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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 examination paper can 
be downloaded from OCR. 
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Paper J248/03 series overview 
J248/03 is the first of two examination components for candidates entered for the Higher Tier of the new 
revised GCSE examination for Gateway Science Chemistry A. This unit assesses teaching topics C1, C2 
and C3 and is 50% of the total GCSE. To do well on this paper, candidates need to demonstrate 
knowledge and understanding of scientific ideas, techniques and procedures across all three topics. 
They need to be able to apply their knowledge and understanding to unfamiliar contexts as well as 
displaying the ability to analyse information. Candidates also need to be familiar with a range of 
experimental procedures and be able to think about how an experimental method could be improved.  

J248/03 has an equal emphasis on knowledge and understanding of the assessment outcomes from the 
specification and application of this knowledge. There are fewer questions which assess analysis of 
information and ideas.  

Candidate performance 

Candidates who did well on this paper generally did the following: 

• Constructed and balanced symbol and half-equations for familiar and unfamiliar reactions: 
16(b), 17(b), 18(c), 24(c). 

• Performed standard calculations following the required rubric (e.g. clear working, components 
and, where needed, significant figures) relating to relative formula mass: 16(c), bond energy: 
21(b), moles and limiting reactants: 22, number of molecules: 26(b), and reacting masses: 
26(c). 

• Produced a clear, concise and well-structured answer for the Level of Response question: 25. 
• Applied knowledge and understanding to questions set in a novel context. 

 

Candidates who found this paper difficult generally did the following: 

• Found it difficult to apply what they had learnt to unfamiliar situations. 
• Found it difficult to analyse data and then make a judgement, or draw a conclusion, in relation 

to the data, e.g. 20(b). 
• Found it difficult to analyse information to develop experimental procedures or to describe 

improvements to a specific procedure, e.g. 17(a), 18(a). Lower ability candidates often simply 
suggested repeating an experiment. 

• Showed imprecise use of scientific terminology, e.g. 17(a), 20(b), 26(a). 

 

There was no evidence that time constraints had led to underperforming. Very few questions were left 
blank by candidates. 
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Question 5 

 

 

This question required candidates to apply their knowledge of an oxidising agent and assessed AO2. A 
common error was A, CH4, with candidates confusing the oxidising agent with the substance that is 
being oxidised.  

Key: 

 

 
Misconception 
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Question 8 

 

 

B and D were common misconceptions in this question. 
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Question 11 

 

 

A was a common misconception in this question. 
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Question 14 

Examiners saw a mix of all incorrect responses to this question, which was only answered correctly by 
higher ability candidates. 

Question 15 

B and D were common misconceptions in this question. 
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Question 16(a) (i) 

This question required candidates to appreciate that the particles in a solid are close together. When 
candidates did not gain credit, it was often because they referred to particles having fixed positions 
and/or not being able to move. 

Question 16(a) (ii) 

Good responses to this question described that particles in a solid vibrate around fixed positions, 
whereas the particles in a liquid can move past each other. Higher ability candidates also described that 
the forces between particles in a liquid are weaker than in a solid. Lower ability candidates often did not 
mention particles, referring only to liquid magnesium or solid magnesium. A common misconception was 
that there are no forces between the particles in a liquid. 

Question 16 (a) (iii) 

This question required candidates to give a response in terms of particles in a gas being far apart and 
moving quickly. This means that the particles can spread out because of the weak forces between them. 
Like question 16(a)(ii), a common misconception was that there are no forces between the particles in a 
gas. Candidates who did not gain full credit needed to write about the particles in the gas, rather than the 
gas as a whole. 
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Question 16 (b) 

Many candidates were able to write the correct balanced symbol equation for the reaction of magnesium 
with water. One mark was credited for the correct reactants and products and one mark for the correct 
balancing. The balancing mark was dependent on the correct formulae, but one mark was allowed for a 
balanced equation with minor errors in subscripts or formulae. For example, MG + 2H2O → 2Mg(OH)2 + 
H2, would gain one mark. When candidates did not gain marks, it was often because they tried to 
balance the equation by writing Mg2 or MgOH. 

Question 17 (a) 

This question required candidates to plan an experimental procedure and tested AO3. Higher ability 
candidates described a titration of the acid with the alkali, using an indicator. They went on to describe 
repeating the titration to obtain concordant results before repeating again without the indicator. Finally, 
they described evaporating off the water and crystallising the sodium chloride. Candidates who were 
credited with full marks obviously had first-hand experience of carrying out a titration. Others described 
simply mixing the acid and the alkali, often without an indicator, before evaporating the water.  
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Exemplar 1 

 

This response describes a titration using an indicator, which does not need to be named. The candidate 
appreciates the need to repeat the experiment to get an accurate titre. They then describe repeating 
without the indicator and heating the solution to form crystals of sodium chloride. The answer gains full 
marks; it has covered more than four of the marking points on the mark scheme. 
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Question 17 (c) 

 

 

A common misconception was that the salt made from sulfuric acid and copper oxide is copper sulfide.  

Question 17 (d) 

Higher ability candidates recognised the reaction between sulfuric acid and copper oxide as 
neutralisation. Examiners saw a range of incorrect answers such as redox, oxidation, reduction, 
displacement and exothermic. 
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Question 18 (a) 

Good responses to this question appreciated the flammability of petrol and/or ethanol and suggested the 
use of a water bath or heating mantle. Candidates who did not gain credit suggested ideas about 
clamping the apparatus or putting a lid on the test tube. 

Question 19 (b) 

 

 

A common misconception was that isotopes have different relative atomic masses. 
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Question 19 (c) 

Many candidates gained full marks for this question. Marks were most often lost for the ions, F- and Li+. 
10 protons and 9 neutrons were common errors for F-. For Li+, candidates who did not gain credit often 
wrote 3 electrons with an electronic structure of 2.1. 

Question 19 (d) (i) 

The question required candidates to draw a correct ‘dot and cross’ diagram, including the charges on the 
ions. Many excellent diagrams were seen by examiners. Others lost marks as the oxide ion was often 
drawn with one electron missing and, consequently, had an incorrect charge. Lower ability candidates 
tended to draw diagrams showing the sharing of electrons.   
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Exemplar 2 

 

This response scores 1 mark for drawing the sodium ion correctly. The oxide ion is incorrect. The 
charges needed to be correct on both ions to credit the third mark. This response reflects the 
observation that the oxide ion was often drawn with one electron missing. It is worth centres noting that 
had the candidate just drawn the top diagram showing the transfer of an electron this would not have 
been credited as the same electron is shown twice. 
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Question 20 (a) 

Good responses to this question described filtering to remove the sand as sand is insoluble in water. 
They then described distilling the filtered mixture so that the pure water was collected as it condensed, 
leaving the sodium chloride in the flask. Others needed to include more detail in their answer and often 
did not describe the idea that the solid sodium chloride stays in the flask once the pure water has 
evaporated. Lower ability candidates often suggested separating the three substances by fractional 
distillation.  
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Question 20 (b) 

This question assessed AO3 and required candidates to analyse the information in the table and draw 
conclusions. The best responses appreciated that the results did not support the candidate’s conclusion 
and that sample 1 is likely to be the purest. They then explained their conclusion using ideas about pure 
samples having a specific melting point and impurities lowering a substance’s melting point. Candidates 
who did not gain full credit needed to develop a more detailed explanation.  
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Question 21 (a) 

Many candidates correctly labelled the reactants and products, with the products shown below the 
reactants. They also drew the correctly shaped curve. Candidates who did not gain full marks usually 
indicated the energy change and the activation energy with either a double headed arrow or a line 
without any arrow. 
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Exemplar 3 

 
This response illustrates a correctly drawn and labelled reaction profile. The candidate’s answer 
illustrates the comment that examiners only gave credit for correctly drawn single headed arrows, as is 
the correct convention for reaction profile diagrams. 
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Question 21 (b) 

Some of the responses were excellent, with clearly shown working out that was easy for the examiner to 
follow. If candidates did not obtain an answer of 411 kJ/mol examiners looked to award marks for 
working out. It is worth centres stressing to candidates that this is only possible when an answer is 
clearly set out.  
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Question 22 

Good responses correctly calculated the number of moles. They then explained that copper oxide is the 
limiting reactant because it is the reactant present in the smaller quantity. Others gained the marks for 
calculating the number of moles but not the interpretation marks. This was usually because they 
interpreted the moles of H2 (0.1) as being smaller than the moles of CuO (0.2).  
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Question 24 (a) 

 

 

Common misconceptions in this question were that platinum is deposited at the anode and oxygen or 
sulfur are made at the cathode. 

Question 24 (b) 

 

 

A common misconception was that non-inert electrodes are unreactive. 
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Question 24 (d) 

This question required candidates to know that hydrogen is less reactive than sodium; as a result, 
hydrogen is discharged before sodium. Many candidates stated the first point, but not the second. 
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Question 25 

This 6-mark, Level of Response, question assessed AO2 and AO3. At level 3 (5 - 6 marks) candidates 
needed to analyse the data to identify the type of bonding present in all three substances. They also 
needed to provide a correct explanation for their choice of bonding. Some of the responses were 
excellent, with clear explanations of the choice of bonding. Other answers needed to develop their 
explanation using their knowledge and understanding of ionic and covalent structures. A common 
misconception was that substance C does not conduct electricity when molten solid as the electrons, 
rather than ions, cannot move. Lower ability candidates often thought that the bonding in substance B 
was metallic due to its very high melting and boiling points.   
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Exemplar 4 

 
This is a level 3 response, which has analysed the information to identify the type of bonding present in 
all three substances. The candidate has provided a correct explanation for the type of bonding in 
substances A and B, linking their answer to the data. The candidate has only been credited with 5 
marks, rather than 6, as they have only given a partial explanation for their choice of ionic bonding for 
substance C. They have not explained why C does not conduct electricity when solid. The statement that 
C has ‘strong intermolecular attraction’ is incorrect.  
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Question 26 (a) 

Higher ability candidates were able to recall that the Avogadro constant is the ‘number of entities in one 
mole’. When candidates did not gain credit they usually described the number of atoms or number of 
molecules in one mole of a substance. Examiners only gave credit if the candidate’s answer was linked 
to a correct substance. For example, ‘the number of molecules in one mole of oxygen’ was credited but 
not ‘the number of atoms in one mole of oxygen’. 

Question 26 (b) 

Higher ability candidates scored 3 marks on this question. Lower ability candidates often gained the first 
mark for calculating the moles of water in 72g of water. A common misconception was that the number 
of water molecules was 72 x 6.02 x 1023. It is worth centres stressing to candidates that if they are asked 
to give their answer to a specific number of significant figures, they can only score full marks by doing 
so.  
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Question 26 (c) 

Common errors in this question were: 

• the relative formula mass of HNO3 calculated as 64, i.e. 2 + 14 + (3x16) = 64. 
• the relative formula mass of HNO3 multiplied by 2, but then the number of moles also multiplied 

up, i.e. 126 x 0.4 = 50.4g. 
• 126 used as the relative formula mass of HNO3, i.e. 0.2 x 126 = 25.2g. 

Examiners gave credit for ‘error carried forward’ at each stage of this multi-stage calculation.  
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Supporting you 
For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Active Results offers a unique perspective on results data and greater opportunities to understand 
students’ performance. 

It allows you to:

•	 Review reports on the performance of individual candidates, cohorts of students and whole 		
centres

•	 Analyse results at question and/or topic level

•	 Compare your centre with OCR national averages or similar OCR centres.

•	 Identify areas of the curriculum where students excel or struggle and help pinpoint strengths and 
weaknesses of students and teaching departments.

http://www.ocr.org.uk/administration/support-and-tools/active-results/

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
to an online Q&A session.

https://www.cpdhub.ocr.org.uk 
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