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Grade Boundaries 
 
 
What is a grade boundary?  
A grade boundary is where we set the level of achievement required to obtain a certain 
grade for the externally assessed unit. We set grade boundaries for each grade, at 
Distinction, Merit and Pass.  
 
Setting grade boundaries  
When we set grade boundaries, we look at the performance of every learner who took 
the external assessment. When we can see the full picture of performance, our experts 
are then able to decide where best to place the grade boundaries – this means that they 
decide what the lowest possible mark is for a particular grade.  
 
When our experts set the grade boundaries, they make sure that learners receive grades 
which reflect their ability. Awarding grade boundaries is conducted to ensure learners 
achieve the grade they deserve to achieve, irrespective of variation in the external 
assessment.  
 
Variations in external assessments  
Each external assessment we set asks different questions and may assess different parts 
of the unit content outlined in the specification. It would be unfair to learners if we set 
the same grade boundaries for each assessment, because then it would not take 
accessibility into account. 
 
Grade boundaries for this, and all other papers, are on the website via this link: 
http://qualifications.pearson.com/en/support/support-topics/results-
certification/grade-boundaries.html 
 

 
 
Unit 1: Principles of Science 20460E 
 

Grade Unclassified 
Level 1 

Pass 
Level 2 

Pass Merit Distinction 
Boundary 

Mark 
 

0 13 22 31 40 
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Introduction to the Overall Performance of the 
Unit 
 
Learners that did well in this summer series, knew the meanings of key terms and could 
apply them to their answers to questions posed. They used good scientific language and 
were able apply their knowledge of the science well. The highest scoring learners were 
able to apply scientific knowledge to new situations, write chemical formula and complete 
symbol equations and rearrange equations in physics. 
 
As in previous series, exam technique is still an issue for the less able learners. Copying 
the stem of the questions and giving an answer that is not specific to what the question 
has asked for is an ongoing problem. Learners should be taught that explain questions will 
require a point to be made along with a linked expansion on that point to gain all the 
marks available.  
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Individual Questions 
 
In question 1 (a)(ii), the majority of learners link the different parts of the mobile phone 
to the type of useful energy it produces to score both marks available.  
 

 
 

Learners found question 1 (b) quite straightforward and were able to state one type of 
energy that the mobile phone wasted, with the majority stating thermal or heat energy, 
both of which scored 1 mark.  

 

 
A common incorrect answer was to state that electrical energy was wasted.  
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Question 1c was less well answered by learners. Some were able to state that it is 
chemical energy that is stored in the battery of the mobile phone to gain the mark.  

 

Learners that did not score often stated again that electrical energy was stored in the 
battery. 

 

Question 2 of the physics section was generally well answered by learners, the majority 
were able to state watts as the unit of power to gain 1 mark.  

 

In some cases, learners state joules per second which was accepted.  

 

However, those that just stated joules did not gain the mark.  

Learners found the first calculation quite straightforward with many scoring the full two 
marks for correctly calculating the efficiency as 6.5%.  
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In some cases, learners were able to calculate the useful energy supplied but then could 
not take this further to correctly calculate the efficiency. This example shows the 
importance of learners showing their working. 2600 on the answer line would not have 
scored any marks however 1 mark was able to be awarded for the 400-374 shown in the 
working. 

 

Learners found question 2d quite difficult with few being able to explain an advantage of 
using fuel cells to score both marks available. In this example the learner has shown an 
understanding that the fuel cells are more efficient and that they are better for the 
environment.  
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A proportion of learners were able to score at least 1 mark for showing an understanding 
that the fuel cell would not pollute the atmosphere or that it would be better for the 
environment as in the example.  

 

 

In question 3 part (a)(i) and (a)(ii) the majority of learners were able to correctly give 
the amplitude and the wavelength of the wave shown scoring 1 mark for each.  
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Learners found the second calculation in the physics section more difficult however a good 
proportion were able to score both marks for calculating the frequency of the wave to be 
240Hz.  

A common error was where learners were not able to rearrange the equation correct and 
multiplied the wave speed and wavelength to gain an answer of 540 rather than dividing 
them.  
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Many learners gained some credit on, question 5, the last question of the physics section 
of the paper. However, only the highest scoring learners were able to explain a benefit 
and a risk of using gamma rays in hospitals. Many learners were able to gain at least two 
marks for giving a benefit and a risk. Common correct answers were the benefit of 
sterilizing medical equipment and the risk of causing cancer.  

The majority of learners were able to state the meaning of the hazard shown. Moderate 
hazard, irritant and skin sensitizer were all accepted answers and scored 1 mark.  
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Those that did not score, often did not as they were too vague with their answer and 
stated just hazard alone or they gave the meaning of a different symbol such as corrosive 
or toxic.  

In question 5(a)(ii) whilst a good proportion of learners were able to recall that the 
limewater test tests for carbon dioxide to score a mark. Answers given both in words and 
formula were accepted and gain a mark.  

 

 

A large number of learners thought that it tested for other substances including, sodium 
chloride, sodium hydroxide, hydrogen or water.  
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Question 5(b)(i) was answered well with many learners being able to describe the test for 
hydrogen to gain the full two marks available.  

 

In some cases, learners stated how to test for the gas, but did not state what the positive 
result of the test should be. Learners should be taught that when a test is asked for they 
should give the method of testing and the positive result of the test.  

 

In some cases, learners described how they might report an experiment rather than how 
they would prove that the gas is hydrogen. This did not gain credit.  
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Question 5(b)(ii) proved quite difficult for learners. The best learners were however able 
to score both marks as in this example.  

 

 

 

Where learners did score a mark, it was often for correctly giving the formula for 
hydrogen.  

 

 

A common error seen was where learners thought that water, rather than hydrogen was 
produced. Capital letters for the ‘l’  in chlorine were also not accepted. Learners should 
be taught how to correct represent chemical formula, including the need to capitalize the 
first letter of a formula with a lower case for the second letter, where appropriate.  

 

A noticeable proportion of learners tried to complete the equation by placing words rather 
than formula into the equation. Learners should be taught that words will not be accepted 
in place of symbols when a symbol equation has been asked for.  
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Question 6 was a very good discriminator. The highest scoring learners were able to 
explain the issues with the production of Sulphur dioxide when fossil fuels ae burned and 
were able to explain how neutralization reactions were able to reduce the negative 
effects.  The following example scored 6 marks.  
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The next example scored 3 marks, the learner has stated that the lake can become 
acidic and that that the fish cannot survive, which was accepted for fish will die. 
However, they then discuss eutrophication which was ignored. They discuss 
neutralization and that the need to return the pH to pH 7, this was not sufficient 
for reducing acidity, if they had stated that the pH is raised then credit could have 
been awarded. They do however state that calcium carbonate and should be added 
and so a final mark was awarded. 
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Many learners were able to score at least 1 mark for stating the effect of the acidic water 
on the organisms in the lake.  

 

Learners performed well in the first question on the biology section, question 7a, with the 
majority being able to label all three parts of the palisade cell scoring 3 marks.  
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A common mistake seen was to the label C as the cytoplasm rather than the vacuole.  

 

 

Part (b) of question 7 was also well answered with many learners be able to recall the 
function of the chloroplast to score the mark.  

 

Some gave extra detail to state that the chloroplast absorbs energy for photosynthesis and 
gained the mark. 

 

 

In some cases, learners lack of scientific terminology lost them marks. In this example, the 
learner states that the chloroplast makes food for the plant, this was not accepted. Had 
the learner stated that the function was to make glucose, this would have gained the 
mark. 
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In question 8(b)(i), many learners were able name the two organs that make up the 
central nervous system to gain both marks.  

 

In some cases, learners stated that the spine was one of the organs, this was not 
accepted, and this response gained just 1 mark for the brain.  

 

Less able learners did not read the question carefully and gave the name of two organs but 
not two organs that make up the central nervous system. 
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Learners found question part (b)(ii) of question 8 more difficult, with few being able to 
name the system that transmits electrical impulse to and from the central nervous system. 
However, this example gained 1 mark.  

 

Less able learners simply restated the stem of the question and gave the answer nervous 
system or central nervous system again, gaining no marks.  

 

 

 

Question 8(c) was well attempted by most, but only the highest scoring learners were 
able to score both marks for fully explaining how sweating and hairs lying flat on the skin 
help to cool the body when the temperature is to high. This example scored the full four 
marks available.  
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Less able learners often repeated the stem of the questions stating that when the 
body gets too hot that it creates sweat. A mark here was allowed for the sweat 
‘lifting heat’ from the body. The learner has also stated that the sweat vaporizes 
for a second mark explaining how sweat cools us down. This learner has not 
addressed the part of the questions about how hairs lying flat on the skin also help 
cool the body down. 

 

In this example, the learner did not read the question carefully and simply stated 
how the position of hairs change when the body is at different temperatures, it 
scored no marks. 
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It was worrying to see that a fair number of learners seem to believe that the 
sweat or hairs lying flat on the skin would protect them from the sun.  

 

 

The levels based six-mark question, question 9 was answered well by many 
learners with many scoring some credit. Less able learners often were able to gain 
some marks for being able to show some basic understanding of the function of 
each type of cell.  
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This example scored 2 marks in level 1 as they were able to give one basic fact 
about each type of blood cell.  
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The following example shows a learner that scored 4 marks in level 2.  

The learner has attempted to give an explanation of the function and adaptations of the 
red blood cell, there are errors, such as the shape being like a white blood cell, the cell 
wall of the red blood cell and travelling 'with' haemoglobin. They have given one very 
brief explanation of the role of the white blood cell, they do not state what the cell 
engulfs. However, it was felt that there were sufficient linked scientific ideas for this to 

be awarded 4 marks in level 2.  
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The final example shows an example of a learner that scored full marks in level 3. The 
learner has discussed, with detail, the function and adaptations of the red and white 
blood cells. The answer is not perfect, but it does not have to be to gain 6 marks.  
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Summary 
To improve in future series, learner should: 
 

• Practice exam technique ensuring that they read the question carefully and that 
their answer matches the question that is set. 

• Practice answer questions giving specific scientific answers rather than generic. 
• Practice writing and balancing symbol equations ensuring that they write 

formula using the correct scientific conventions.  
• Learn definitions and basic concepts as outlined in the specification. 
• Practice substituting into, rearranging and evaluating equations showing their 

working at all times.  
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