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Children working below the test standard 
 

For pupils working below the standard of the tests the pre- 

key stage standards contain statements which define 

appropriate expectations reflecting core knowledge and 

skills these pupils need to progress.  
 

Some of the statements are based on the elements of the 

KS1 curriculum that remain relevant for these pupils. 
 

Pre-key stage standards for KS2 reading, writing 

& mathematics:  
 

 

Foundations for the expected standard 
 

Early development of the expected standard 
 

Growing development of the expected standard 
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The scaled scores 
 

The  raw score on the tests is converted into a scaled 

score ensuring performance can be reported on a 

consistent scale for all children. Scaled scores retain the 

same meaning from one year to the next. 

 

A scaled score of 100 is the expected standard. Last year, 

to gain a scaled score of 100 children needed to score: 

60 out of 110 in maths (55%) 

21 out of 50 in reading (42%) 

43 out of 70 in grammar, punctuation and spelling (61%) 
 

 

 



Steps should be taken to protect staff involved in 

administering the tests against allegations of 

maladministration.  
 

Allegations of maladministration can come  

from misunderstandings about correct test 

administration.  
 

To avoid this, make sure all staff, pupils and 

parents understand:  

- how the tests will be administered 

- the date that each test should be administered  

- what assistance is allowed in the tests  

- how any access arrangements will be used  

 

https://www.gov.uk/government/collections/national-

curriculum-assessments-key-stage-2-tests 
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Evidence for teacher assessment: 

multiplicative reasoning 

 

 

                                                     Children need 

                                                                       opportunities 

                                                                       to write their  

                                                                       mathematical  

                                                                       explanations. 



Teacher Assessment 
 

To demonstrate that pupils 

have met the standard, 

teachers will need to have 

evidence that a pupil 

demonstrates consistent 

attainment of all the 

statements within the 

standard.  





2016 content 

domain coverage 

 
Last year 50 questions 

were from Y3, 4 & 5 

(which amounted to 

62 marks). 

 

60 marks were needed 

for a scaled score of 

100: the expected 

standard. 

The tests are generally presented in order of 

difficulty, but there will always be some later 

questions that children will be able to do. 



Paper 1: arithmetic (36 questions, 40 marks) 

 

                      92% of children got this right. 

 

                          74% got this right. 

 

 

                           But only 36% got this right! 

 
                           And only 27% got this right. 



Teaching tips:  
 

Make sure children read the x sign as ‘of’. 

15% of 440 is quite easy to do mentally. 
 

Ensure children can connect key fractions to their 

decimal and percentage equivalents. 

 

 
Two fifths of 140… divide by 5 then double the answer. 

 

e.g.      = 20% = 0.2 = ÷ 5 



New content but not too difficult: 

 

 

 
Treat the fifths as the ‘noun’ or the ‘thing’… 

3 ‘things’ shared between 3… 

How many of the ‘thing’ do they each get? 

 

Remember BODMAS for question 36 and then the 

calculation is quite straightforward. 
 

                        Encourage children to explain why the  

                            answer to this is 22 and not 50. 

 

 



Ensure your year 6 children have had 

experience of: 



Spend time helping children to memorise 

useful key facts  

 
Fractions-decimals-percentages  

                        (on a number line) 

 

          Different unit conversions 

 

 

 



Papers 2 and 3: reasoning 

Finding a starting point in a problem 

 

 

 

 

 

 

 
 

Children can use the pictures to help them understand 

the problem. Encourage them to annotate the 

picture or to draw a new model. 



Annotating the drawings 

will help children to see 

solutions. 



Use reasoning 

prompts to help 

children articulate 

what they can see 

and work out. 



KS2 SATs 2016  

paper 3: reasoning 

I already knew that the mass of 2 small bricks would be 5kg so this 

helped me work out the mass of 6 small bricks.  

6 small bricks weigh 15kg and 5 large bricks weigh 15kg.  

I know this is true because the scales balance. 





Using the drawings 

 

 

 

 

 

 

 

 
 

What do you know? 

What can you find out? 
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Using the drawings 

 

                                         What do you know? 

                                                      

                                                     What can you find  

                                                     out? 

 

                                                     Look for easy ways. 



What do you know? 

 

Label what you know. 

 

What can you find out? 



121 

11 

11 

11 11 

? 

? 

? 

What can you find out? 
 

70 – 44 = 26 

26 ÷ 2 = 13 

13 x 11 = 143 
 



Teaching children heuristics to help them 

solve mathematical problems 
 

The key to successful problem solving is finding the 

starting point, which requires flexible and logical thinking, 

not simply following a procedure. 

 

The use of heuristics (problem-solving rules) can help 

greatly to improve a child’s problem solving performance.  

 

The word heuristics originates from the Latin word 

heuristicus, which means to find out or to discover. 
 

 

 



 

 

 

 

It is extensively 

recognised and accepted 

that heuristics should be 

and can be taught. The 

crucial point is that 

heuristics are about 

ideas, not routine steps. 
 

Children will learn to 

choose the most suitable 

heuristics resulting in 

more efficient ways of 

solving a problem. 

 



 

 

 

 

 

 

 
 

    What heuristics could children use to help   

   them solve this problem? 



Guess and check 

 

Make a supposition 

 

Make a list 

 

Look for patterns 
 

 

 

 

 

 
 

     



What heuristics could children use for this? 

 

 

 

 

 

 

 



Heuristic: guess - check – improve 

 

 

 

 

 
Consider how children could use guess-check-

improve to solve this problem… 
 

     140 + 10 – 100 = 50        100 – 30 = 70 

  140 + 10 – 110 = 40        110 – 30 = 80 

  140 + 10 – 90 = 60           90 – 30 = 60   

 



 

Guess and check (or trial and improvement) is perhaps 

an undervalued skill as children may feel they are only 

using it because they do not know the 'right' way to solve 

the problem.   
 

Show children that trying something out will always give 

more insight into the context  which will give the solver a 

better idea of what to try next. Trial and improvement is 

often the start of working systematically. 

 

 



Heuristic: guess and check 

 

 

 

 

 

 
How many different solutions can you find?  

Have you found them all? Explain your reasoning. 
 

Support children to think logically in order to make 

a calculated guess… 

Why can’t 5 be one of the digits? 

Why can’t 9 be one of the digits? 



Heuristic: guess and check 

 

 

 

 

 

 

   6 x 4 x 3 x 2 = 144 

   7 x 6 x 4 x 1 = 168 

   3 x 7 x 8 x 1 = 168 

   3 x 7 x 4 x 2 = 168 
 

         What do you notice? 



Which number where? 

../../../Desktop/which number where.xls




 

 

 

 

 

 

 
 

    What heuristics could children use to help   

   them solve this problem? 



 

 

 

 

 

 

 
 

 

Solve part of the 

problem 

 

Work backwards 

 

Draw a model 

 

Before-after concept 



Heuristic: draw a model                      Algebra 



 

 
 

 

Encourage children to 

use a bar model to 

visualise algebra 

questions 

q q 4 
100 

96 



Heuristic: draw a model                      Algebra  



Heuristic: draw a model               Comparison 



Heuristic: draw a model                          Ratio 



Heuristic: draw a model                   Fractions 

A tablet computer was reduced by 1/3 in a sale to £108. 

What was the original price?  

 

Joe spent two thirds of his money on a game which 

cost £36. He then spent half of his remaining money on 

a book. How much money did he have left? 

 



Heuristic: before-after concept 

 

                                           Draw the ‘before’ model. 

 

                                                          Then draw the ‘after’  

                                                          model.  

 

                                                          Label what you know. 



Heuristic: before-after concept  

 



Heuristic: before-after concept 

 
Before: 

           T 
  

              A 

After: 

              T 
            

              A 

 

 

 

 
 



Heuristic: work backwards 



Function machines / mystery numbers… 
 

If you add 5 to the number the answer is 36. 
 

Halve the number then add 6 and the answer is 20. 
 

Add 7 then double it, then subtract 2, and the answer is 22. 
 

Multiply by 5, subtract 3 & divide by 8, and the answer is 4. 
 

Choose any number, multiply it by 2, then multiply by 10, 

then divide by 100 and then multiply by 5.  

What answer do you get? Why? 

Heuristic: work backwards 



In   In Out 
Rule 

50 80 ? 

In   In Out 
Rule 

63 ? -10 -10  

56 

51 

? 

In   In Out 
Rule 

? +40 +20  70 

Encourage children to 

create and use 

function machines and 

to write the related 

equations. 

10 + 40 + 20 = 70    and    70 – 20 – 40 = 10  



Guess my rule (2 steps or 3 steps) 

4 

37 

In         Out 

3           27 

8         77 

10         97 

   



Guess my rule (2 steps or 3 steps) 

 

 

 

 

 

 

 

 

 
 
What do you notice about these numbers? 

4 

7 

In         Out 

6           12 

8         19 

10         28 

   



Use function machines to 

help children with missing 

number problems: 



Heuristic: act it out 



Heuristic: solve part of the problem 

 

 

 

                                                         What do you 

                                                                            know? 

                                                                  



Heuristic: solve part of the problem 

 

 

 

                                                         What do you 

                                                                            know? 

                                                                  



Heuristics: say the problem in another 

way / simplify the problem 
 

 

 

 

 

Say the problem in another way 

70 divided by 3½ = ?   or   3.5 times something is 70   or 

How many 3½s in 70? 
  

Simplify the problem 

Double each number in the problem (140÷           = 7) 
 

Half of 70 is 35 and 35÷3.5 = 10 so 70÷3.5 must be 

double that (20) 
 

If 70÷10 = 7, 70÷20 = 3.5  



Say the problem in another way. 

Explain in a clear, mathematically correct manner.  





Question styles in the KS2 Mathematics test 

Matching/sorting in a variety of ways 

Completing 

statements / equations 



Using sorting activities to help children revise 

number properties and make connections 

 

 

  Create your own sorting diagram for multiples 

     of 3 & multiples of 8 that are less than 50. 
 

 

 
 
 

 

 

 

 

 

 

 

 
 

    

 

 

 

 

 

 
 
 

 

 



Three attribute sorting diagrams 
 

You can use John Venn’s diagram, Lewis Carroll’s 

square with a subset, or you can design your own 

(and name it after yourself!) 

 

 

 
 
 

 

 

 

 

 

 

 

 
 

    

 

 

 

 

 

 
 
 

 

 



Compare your sorting diagrams. 
 

What do you notice?  

What’s the same? What’s different? 

What generalisations can you make?  
 

Use your diagram to answer this SAT question 

from last year: 
 

 

                                           2016 KS2 SATs Paper 2 Question 14 

  

 
 



Three attribute sorting diagrams 
 

Encourage children to compare Venn and Carroll diagrams 

with the same data: 

                                                                                                 

                                                       What is each region the 

                                                       set of? 

 

 

 

 

 

 

 

What other numbers could 

go in each region? 

    

                                       
 
 

 

 
 
 

 

 

 

 

 

 

 

 
 

    

 

 

 

 

 

 
 
 

 

 



Children should deconstruct a Carroll diagram and 

reconstruct it as a Venn diagram (& vice versa). 

 

 

 

 
 

 

 

They could also work out the captions for a 

completed Venn diagram then recreate it as a 

Carroll diagram. 

 

 

                                              
 

 

 

  

 

 

 

 

 
 

 
                                                              

 
 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 



Link to useful resources from 

Nottingham’s Primary Team: 

goo.gl/Zwrj7I 

External links to other useful resources: 
https://www.tes.com/teaching-resource/reasoning-and-

problem-solving-questions-collection-ks1-and-ks2-11249968 

 

https://www.thirdspacelearning.com/ 



     jane.gill@nottinghamcity.gov.uk 
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