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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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 4 series overview 
J250/04 is the fourth of six Foundation tier papers for Gateway Combined Science A. This component 
assesses Topics C4, C5 and C6, with assumed knowledge of Topics C1, C2, C3 and Topic CS7, and is 
worth 16.7% of the total GCSE.  

The final question on the paper, Question 16, overlapped with the Higher Tier paper. This proved to be 
very challenging for candidates, with several parts of the question omitted. 

To do well on this paper, candidates need to demonstrate knowledge and understanding of scientific 
ideas and application of this knowledge. 

There were several numerical calculations on the paper and many candidates did not show their 
working. 

There was no evidence to suggest that candidates did not have enough time to complete the paper. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• highlighted or underlined the key points in 
questions 

• produced a well supported response to the 
Level of Response question, with reasoned 
comparisons of the two alternatives (Question 
14) 

• recognised a greenhouse gas (Question 13 (c) 
(ii)) and the potential effects of global warming 
(Question 11 (e) and 13 (c) (i)) 

• interpreted graphical information (Question 11 
(c)) 

• could add a reading to a thermometer 
(Question 15 (a) ). 
 

• did not show their working in calculations 

• confused significant figures and decimal 
places 

• did not recall elements or technical terms 
accurately 

• could not balance equations or use state 
symbols (Question 12 (b), 12 (c) (i) and  
16 (a) ) 

• did not describe the observations of 
experiments (Question 12 (a) (i), 12 (a) (ii))  

• could not describe a trend or interpret 
experimental results (Question 15 (b) (i) and 
(ii) and 15 (c) (ii) and (iii)) 

• did not know the test for oxygen gas. 
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Section A overview 
Section A consists of ten multiple choice questions. Very few candidates omitted any of the questions. 

There was often evidence on the paper of candidates working out their response. 

Questions on the life cycle assessment (Question 4) and equilibrium (Question 9) were well answered. 

Questions on extraction of metals (Question 3 and Question 5), rate of reaction (Question 6 and 
Question 10) and desalination of water (Question 8) proved to be the most difficult for candidates. 

 

Question 1 

Classification of elements on the Periodic Table was not well known. Metals and non-metals were 
frequently confused, with A and B being common incorrect responses 

 

Question 2 

The cause of acid rain was not well known. The most common incorrect response was carbon monoxide. 
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Question 3 

The majority of candidates thought high melting point was the reason for extracting metals by 
electrolysis. 

 

Question 4 

Life cycle assessments were quite well known with the majority of candidates choosing transportation 
(D). A and B were popular incorrect responses.  
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Question 5 

The majority of candidates thought that carbon would extract the metals which were more reactive than 
it, hence choosing A. Some chose the most and least reactive metals in the list, option B. 

 

Question 6 

This practical method of measuring rate was not well known and all responses were seen. B and D were 
slightly more popular. 
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Question 7 

Bromine and iodine were often confused, with D being a popular incorrect response.  

 

Question 8 

Higher attaining candidates correctly recognised the process as distillation. The most popular response 
was filtration. 
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Question 9 

Dynamic equilibrium was understood by many candidates. A was the more popular incorrect response. 
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Question 10 

Candidates found this very challenging. Most read the value from the graph at 50 seconds as 56 and 
divided by 100 hence choosing A. 
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Section B overview 
Many candidates attempted all of the questions except those that were most challenging. This was 
particularly notable in parts of the overlap question, Question 16. 

Some candidates either highlighted or underlined the key points in questions and this clearly aided their 
answering of those questions. 

There was no evidence to suggest that candidates did not have enough time to complete the paper. 

Questions on environmental issues including greenhouse gases, global warming and calculation of 
percentages were particularly well answered. 

Questions citing experimental details or observations, interpreting experimental results, recognising 
control variables, giving improvements to experiments and use of technical vocabulary proved to be very 
challenging for candidates.  

The Level of Response question was answered particularly well by more candidates than in previous 
years. 

 

Question 11 (a) 

Higher achieving candidates knew the term hydrocarbon. Since the term begins hydro, the most popular 
response was hydrogen chloride.  
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Question 11 (b) 

Higher achieving candidates chose the correct processes. Fractional distillation was seen more 
frequently than cracking. A large number of candidates reversed the processes. 

 

Question 11 (c) 

Many candidates chose B, citing finite or non-renewable as the reason. Mixture of compounds was seen 
much less often. C was a popular incorrect response with candidates reversing the meaning of finite and 
renewable. A significant number interpreted the words and thought renewable meant that the resource 
could be used more than once. 
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Question 11 (d) 

Almost all candidates interpreted the graph correctly to give the correct years. Many knew the cause of 
the increase with plastics being the popular incorrect choice. 
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Question 11 (e) 

The effects of global warming were well known with most candidates gaining at least 1 of the 2 marks. 
Some thought that one or both of the final two statements were false.  

 

Question 12 (a) (i) 

Higher attaining candidates appreciated that the answer needed to show an increase in reactivity and so 
discussed the reactions being faster or a specific observation being faster, such as disappearing more 
quickly. Many candidates either repeated the question stem (‘it is more reactive’) or simply copied from 
the table, e.g. sodium disappears quickly. A significant number omitted the question. 
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Question 12 (a) (ii) 

More successful candidates on this paper appreciated the need to give an observation and that the 
observation should clearly show that potassium has a higher reactivity than sodium. Many candidates 
either repeated the observations for sodium, stated that potassium is more reactive or discussed the 
comparative distance of the outer electron. A significant number omitted the question. 

Highlighting key points in questions 

 

It is important to read questions carefully to ascertain exactly what is being asked.  

More successful candidates either underlined or highlighted the key words in the question: 
observation and potassium is below sodium.  

 

Question 12 (b) 

Higher achieving candidates named both products, with hydrogen being seen more often than potassium 
hydroxide. Many candidates repeated the stem and gave sodium hydroxide, while a number of others 
gave the other product as water. A significant number omitted the question. 
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Question 12 (c) (i) 

The state symbol for solid was not well known, with F commonly written in the space. Some also gave 
numbers including 2, 3 and 5. A significant number omitted the question. 

 

Question 12 (c) (ii) 

More successful candidates on the paper overall named X as fluorine, and the most common incorrect 
response was chlorine. A small number gave metals. A significant number omitted the question. 
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Question 12 (d) 

Many candidates gave answers to the shaded boxes as well as the three answer spaces. Lower 
achieving candidates gave the opposite for each reaction. The reaction of chlorine with potassium iodide 
solution was most commonly correct followed by the reaction of iodine with potassium chloride solution. 
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Question 13 (a) 

Candidates found this very challenging. Some gained partial credit for giving three in the correct order, 
usually ACE with B incorrectly placed or CEB with A incorrectly placed. Many gave water vapour 
condensing into oceans as the first in the sequence and reversing the sequence was also quite common. 
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Question 13 (b) 

Many candidates gave the correct percentage. A significant number either gave 78% for the current 
percentage of nitrogen in the air or gave an incorrect percentage with no working out shown. Some gave 
complex equations using angles which usually resulted in an incorrect answer.  

Calculations 

 

It is really important that candidates show their working in calculations, otherwise it is 
impossible to award partial marks for responses where only one step is incorrect. 

 

Highlighting key points in questions 

 

The most successful candidates highlighted or underlined Earth’s early atmosphere in the 
question stem. This prevented them giving the current percentage of nitrogen in the air. 
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Question 13 (c) (i) 

Making a hole in the ozone layer was the most common incorrect response. 

 

Question 13 (c) (ii) 

Methane as a greenhouse gas was quite well known. Many gave nitrogen, possibly because that is the 
one gas in the list which is in the air naturally. 

  



OCR Level 1/Level 2 GCSE (9-1) in Combined Science A (Gateway Science) - J250/04 - Summer 2025 Examiners’ report 

 22 © OCR 2025 

Question 14* 

Most candidates were able to access this question and make use of the data to compare and contrast 
their choice. Aluminium was by far the most popular choice and most used at least some of the data to 
support this. Those that quoted the data from the table for both aluminium and glass were able to access 
Level 2 and those who compared the data were able to access Level 3. Very few candidates who 
attempted the question gained no credit and a significant, but small, number omitted the question. 

  



OCR Level 1/Level 2 GCSE (9-1) in Combined Science A (Gateway Science) - J250/04 - Summer 2025 Examiners’ report 

 23 © OCR 2025 

Exemplar 1 

The candidate has chosen aluminium and so we are looking for statements supporting this choice. 

They have two aspects copied from the table global warming contribution is medium and glass is high, 
and aluminium takes 80 years to decompose and glass takes 1 000 000 years. These are Level 2 
statements as they have copied the information from the table and have included the data for both 
aluminium and glass. 

They also have an interpreted, comparative advantage (save more energy recycling) and an interpreted 
comparative disadvantage (higher use of energy to produce). These are Level 3 statements since they 
are interpreted comparisons.  

This is awarded Level 3, 5 marks. To gain 6 marks, a more comprehensive, comparative argument 
needed to be given. 
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Exemplar 2 

The candidate has chosen aluminium and so we are looking for statements supporting this choice. 

There is one comment about global warming for aluminium only with no reference to glass. This is a 
Level 1 statement. 

There is also one advantage for aluminium citing the values from the table for both aluminium and glass, 
80 years versus 1 000 000 years to decompose. This is a Level 2 statement. 

The justification addresses one of the points for aluminium only and one (quoting data from the table) for 
aluminium and glass. This is Level 2, 3 marks. 

To achieve 4 marks the candidate would need to address more points from the table using data for both 
aluminium and glass. 

To achieve 6 marks there needs to be interpreted, comparative advantages and an interpreted, 
comparative disadvantage. 
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Question 15 (a) 

The reading on the thermometer was generally well done. Some chose 75 or 65 or gave thick lines 
which covered more than two degrees. Many candidates omitted this question. 
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Question 15 (b) (i) 

Higher achieving candidates were able to identify that it was the change in the highest temperature 
which was required by the question. Many gave just a snapshot such as the most reactive had the 
highest temperature increase rather than giving the trend or simply said that the temperature changes. 
Many misunderstood the experiment and discussed a high melting point or boiling point for the most 
reactive metal. A significant number omitted the question. 

 

Question 15 (b) (ii) 

The more successful candidates on this paper were able to match the temperature to its relative place in 
the table of results and so choose the correct element from the reactivity series. Several metals were 
seen but the most common response was iron. A significant number omitted the question. 
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Question 15 (c) (i) 

Many candidates did not give their answer to 2 significant figures and some confused this with 2 decimal 
places. Rounding was a significant issue with many truncating their answer rather than rounding it. Less 
successful candidates on this paper overall found this challenging, with many not showing any working 
out and giving a close but incorrect answer only.  

Calculations 

It is really important that candidates show their working in calculations, otherwise it is impossible to 
award partial marks for responses where only one step is incorrect. 

 

Significant figures. 

 

Candidates must remember to read questions carefully and to take note of the number of 
significant figures required by a calculation. Correct rounding is also needed where the 
number of significant figures has been specified. 

 

Misconception 

 

Many confused number of significant figures with the number of decimal places. 
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Question 15 (c) (ii) 

Lower achieving candidates found this challenging. Temperature was a popular response, as well as 
thermometer and stop watch. A significant number omitted the question. 

 

Question 15 (d) 

All candidates found this question difficult. The most common incorrect response was repeat, while 
others included ‘keep the temperature the same’, ‘add more magnesium’ and ‘add more hydrochloric 
acid’. A significant number omitted the question. 

 

Question 16 (a) 

More successful candidates on this paper added the 2 in front of the water. Many gave the oxygen as O 
or 2O rather than O2. A significant number omitted the question. 
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Question 16 (b) 

The test for oxygen was not well known. Some had lit splints relighting or blown out splints relighting. 
Many gave the test for hydrogen and some the test for carbon dioxide. A large number omitted the 
question. 

 

Question 16 (c) (i) 

The most successful candidates could provide enzyme as the response. A whole range of other answers 
were seen including potato, starch, cations, cathodes and catalyst. Many omitted the question. 
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Question 16 (c) (ii) 

Higher achieving candidates appreciated the increase in rate, while most thought the activation energy 
would increase. Many omitted the question. 
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Question 16 (c) (iii) 

Most candidates thought the volume increased. 

 

Question 16 (d) (i) 

Candidates found this challenging with the more successful candidates gaining credit. Most gave the 
volume of the cube. Those that calculated the surface area as 4 usually did not appreciate that there are 
6 surfaces to the cube. Many candidates gave an answer with no working shown. 

Calculations 

It is really important that candidates show their working in calculations, otherwise it is impossible to 
award partial marks for responses where only one step is incorrect. 
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Misconception of volume and surface area 

 

Many candidates confused surface area and volume. 

 

Question 16 (d) (ii) 

Many candidates thought that the smaller pieces would have a larger volume. 

 

Question 16 (e) 

The most common response was > 1.5 cm3 / s. This may be because candidates did not know the effect 
of increased concentration or because they did not understand the > and < symbols. 
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