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So how does that actually work?
The exam boards start with the reference year. For every student, they know 
their mean KS2 score. They also know what GCSE grade they got in the 
subject. 
They divide all those students into eight equally sized categories – or octiles –
from 1 highest  to 8 lowest. For each student, they map their KS2 category to 
their achieved grade.  So this one is category 3 and got a C.  This one is 
category 2 and got a C. And they keep doing that until they have a matrix that 
shows, for every category, the cumulative percentage of students that got each 
GCSE grade. 

8



They then turn to the current year. 
Again, for each student they know the mean KS2 score. But they don’t know 
their GCSE grade for the subject – that’s what they are going to try and 
predict. 
Again they divide the students into eight categories – but these are not 
(necessarily) evenly sized. They use the same cut-offs in terms of mean KS2 
score that were used in the reference year. 
So, based on their mean KS2 score, this one would be in category 3. This one 
would be in category 2. 
And they keep doing that until they have divided all the students into the eight 
categories. 
And then – based on how the percentage of students in each category in the 
current year compares to the percentage of students in each category in the 
reference year – they predict the cumulative percentage of students that will 
get each GCSE grade for each category.
This forms the national prediction matrix that all the exam boards then use in 
making the individual prediction for their specification.  Those individual 
predictions vary based on the mix of students taking the specification, in terms 
of their mean KS2 score.
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Reformed GCSE maths is available at foundation tier (targeted at grades 5-1) 
and higher tier (targeted at grades 9-4 with an allowed grade 3).
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The tiers overlap at grades 4 and 5 – students can achieve these grades on 
both tiers.

Students can also achieve a grade 3 on both tiers. On higher tier this is an 
allowed grade though so the higher tier isn’t actively targeted towards grade 3. 
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Requirements for tiering are set out in the subject level conditions for GCSE 
maths.
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Exam boards are required to document their approach to ensuring 
comparability between tiers and report how they have ensured comparability 
each exam series.
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Test equating will be used by each exam board to ensure comparability 
between tiers. The method is called ‘chained equipercentile equating’ and this 
uses performance on the common items to generate equated pairs of marks 
that represent the same standard on each tier.

Here’s a fictitious example for a test with 100 marks on each tier and 20 
common marks between tiers. There are 4 steps to the equating.

Step 1 is to generate a mark distribution for the higher tier that shows the 
cumulative percentage of students achieving each mark.
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From this you can see the cumulative percentage of students at each mark. So 
if we assume our grade boundary on the higher tier is 48, you can see that the 
cumulative % of students achieving that mark is 59%. 

We then want to know what the equivalent mark is on the foundation tier.
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Step 2 is to generate another mark distribution for just the common items for 
higher tier students (max = 20 marks).
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From this we can see the score on the common items that would give the 
same percentage outcomes at our grade boundary of 48. In this examples this 
is 8 marks. 
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Step 3 is to generate a mark distribution for the foundation tier students on the 
common items.
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You can then see that at 8 marks (our higher tier mark on the common items) 
the percentage of students achieving this on the foundation tier is 39%. 
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Finally you generate an overall mark distribution for the foundation tier (max = 
100). 
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You then find the mark that corresponds to 39% - in this case 78. And this is 
the grade boundary for foundation that equates with the higher tier boundary of 
48.
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