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Introduction
We are pleased to have the opportunity to produce this year’s Rising Stars 2022 Implications for Teaching
Mathematics report for the Key Stage 2 national test papers. This report gives an overview of the 2022 Maths
SATs papers, but also outlines key questions that were identified as being problematic for pupils nationally
and makes suggestions for helping pupils to address these difficulties. We hope that you will find it useful in
preparing pupils for the 2023 national tests.

Sarah-Anne Fernandes and Trevor Dixon

Teaching suggestions
To achieve the expected standard in mathematics, pupils need to:
★ be competent in their number skills and use formal written calculation methods
★ secure their understanding of decimals, percentages and especially, fractions
★ be confident at answering multi-step ‘show your method’ questions
★ demonstrate good problem and reasoning skills to solve a variety of problem-solving questions
★ understand mathematical terminology and know key mathematical facts to recall and use.

The Maths National Test 2022
The 2019 Key Stage 2 mathematics national curriculum tests consisted of three separate test papers:
• Paper 1: arithmetic [40 marks]
• Paper 2: reasoning [35 marks]
• Paper 3: reasoning [35 marks]
These tests assess the statutory objectives of the national curriculum programme of study (2014) for
mathematics at Key Stage 2 (KS2). The tests are devised using the assessment guidelines from the Key
Stage 2 Mathematics Test Framework. The arithmetic paper consists solely of number calculations
with no context. Pupils need to calculate efficiently and use a range of strategies, as they have only
30 minutes to solve 36 questions, with an expectation that formal methods will be used. The two
reasoning papers consist of a range of question types in and out of context. Pupils need to demonstrate
understanding across the mathematics curriculum, although there is still a greater proportion of marks
allocated to Number and Calculations.

Raw scores and mark thresholds explained
The raw score is the total number of marks a pupil scores in a test, based on the number of questions
they answered correctly. The maximum raw score across all three papers for mathematics is 110 marks.
A pupil’s raw score is converted to a scaled score, to ensure we can make accurate comparisons of pupil
performance over time.
The range of scaled scores available for each KS2 test is between 80 and 120. A scaled score of 100 will
always represent the expected standard on the test.
A pupil awarded a scaled score of 100 or more has met the expected standard on the test.
A pupil awarded a scaled score of 99 or less has not met the expected standard on the test.
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Below is the 2022 Maths KS2 scaled score conversion table:
Standard

Raw score on the test

Scaled score

Expected standard not achieved (NS)

3–57

80–99

Expected standard achieved (AS)

58–95

100–109

High score

96–110

110–120

In the 2022 maths test, 71% of pupils reached the expected standard (down by 8% from 2019) and
22% of pupils reached the higher standard (a 5% decrease from 2019).
Attainment fell from 79% (2019) to 71% (2022) for girls and to a lesser extent for boys, from 78%
(2019) to 72% (2022).
These pupils experienced disruption to their learning during the pandemic, particularly at the end of
year 4 and in year 5.*
The attainment for boys now shows that they have slightly outperformed girls.

Overview of the test
All three papers draw on relevant content domain strands across Key Stage 2 and assess different
year group objectives from years 3 to 6. Each question that appears within the Key Stage 2 papers is
given a code from the KS2 Test Framework. This code defines the year group pitch but also content
being assessed. For example, 2022 Paper 3, Q2 assessed year 3 and 4 calculation knowledge of
multiplication facts and was coded 3C6 / 4C6c. It is worth mentioning that some questions can assess
content from two domains, for example 2022 Paper 3, Q14 assessed pupils’ understanding of using
formula involving money and hence was coded 6A2/5M9a.
The table below shows the number of marks and percentage weighting of the total marks across all
three papers that were allocated to each of the content domain strands:
Content
domain area

Number, ratio
and algebra

Measurement,
geometry and
statistics

Strand

Number of marks
across all three papers
(total of 110 marks)

Number and place value

9.5

Addition, subtraction, multiplication
and division (calculations)

42

Fractions, decimals and percentages

25.5

Ratio and proportion

7

Algebra

3.5

Measurement

10

Geometry – properties of shape

6

Geometry – position and direction

2.5

Statistics

4

Percentage
Total number
weighting of
of marks
total marks

87.5

80%

22.5

20%

Number, ratio and algebra unsurprisingly holds the greatest weighting as we can see. However,
interestingly the number of marks allocated to these areas was the same as in 2019 and is lower than
has been in previous years:
* Key Stage 2 Attainment release (National Statistics, 6 September 2022)
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KS2 National Test

Number, ratio and algebra
(Number of marks out of 110)

Measurement, geometry & statistics
(Number of marks out of 110)

2022

87.5

22.5

2019

84.5

25.5

2018

89

21

2017

85

25

2016

86

24

It is essential that curriculum maths plans across the school – not just in year 6 – reflect a stronger
emphasis on ‘Number, ratio and algebra’ as it is clearly having the greatest weighting in the national
tests.
However, bearing in mind that the number of marks allocated to ‘Measurement, geometry and
statistics’ is one fifth of all marks, it is important to ensure that children gain a solid understanding
of these areas and teaching of this curriculum content is not overlooked. This year only 41% of pupils
were able to successfully answer Q15b which assessed the year 3 objective on turns. It is therefore
clear that pupils could benefit from more (or regular) input on geometry.
The table below shows the percentage weighting of total marks across all three papers that were
allocated to each of the Key Stage 2 year groups in 2022:
Year group

Number of marks across all
three papers (out of 110 marks)

Percentage weighting of total marks

3

11

10%

4

22.5

20%

5

35

32%

6

41.5

38%

If we compare this to the year group distribution from 2016, 2017, 2018 and 2019 we can see from the
chart below that the content drawn from each year group is broadly balanced year on year. Hence, it
is important to note the tests are not ‘year 6 tests’ but are rather ‘Key Stage 2 tests’. As such, planned
opportunities to consolidate and revise learning from previous year groups are paramount.

Number of marks

Year group mark distribution
110
100
90
80
70
60
50
40
30
20
10
0

48

50.5

50

52.5

41.5

Years 3 and 4
Year 5

31

29.5

31

25

35

31

30

29

32.5

33.5

2016

2017

2018

2019

2022

Year 6

However, notably there were 10 more marks from year 5 content in 2022 compared to 2019 when
more marks were allocated to year 6 learning objectives. It is possible that this may have been in
consideration to the lost learning during ‘lockdown’ and school closures. It is likely that this weighting
will return to year 6 in future.
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Question types and test technique tips
ARITHMETIC QUESTIONS
It is important to bear in mind that the pupils have only 30 minutes to complete 36 questions, so it
is still essential that pupils have regular opportunities to practise mental arithmetic skills. This will
enable pupils to use efficient mental calculation methods to help them complete all 36 questions in the
time allocated.
Securing use of formal written methods, however, is also critical as four two-mark questions for long
division and long multiplication by two-digit numbers are included within Paper 1. Interestingly, the
percentage of pupils gaining the full two marks in each of these four questions was quite positive:
Question

Marks

Correct response – national %

Q17

672 4 21

2

81%

Q19

607 3 83

2

77%

Q29

3066 4 73

2

63%

Q33

4078 3 67

2

60% *

*It is surprising that pupils found the multiplication question that included a four-digit number
multiplied by a two-digit number trickier than the division question that involved a four-digit number
divided by a two-digit number, although the difference is quite small.
Children need to be aware of the formal methods that are required here for the award of one mark. A
correct answer will always be awarded two marks, regardless of method, but if the answer is incorrect,
then one mark will only be awarded for a formal method with one arithmetical error. Children that
have good mental skills, sound recall of multiplication and division facts and the ability to use those
facts for calculating approximations (especially in division by large numbers) will aid success.
If the children make a mistake, then they must copy out the question again and start the calculation
again. These formal methods are exemplified in the mark scheme.

FRACTIONS, DECIMALS AND PERCENTAGES QUESTIONS
As can been seen from the pie chart below, fractions, decimals and percentages continue to be very
prevalent in this year’s national tests:
2022 – Distribution of marks by content domain
Measurement,
geometry and
statistics,
22.5, 20%

Ratio and algebra,
10.5, 10%

Number and
calculation,
51.5, 47%

Fractions, decimals and percentages,
25.5, 23%
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In fact, if we look at the content domain distribution over time, we can see that this year’s tests had the
highest number of marks allocated to fractions, decimals and percentages compared to previous years:

Number of marks

Content domain mark distribution
110
100
90
80
70
60
50
40
30
20
10
0

24.0

21.0

25.0

10.0

12.5

15.0

24.0

24.5

23.5

25.5
12.5
23.0

22.5

Measurement,
geometry & statistics

10.5

Ratio & algebra

25.5

Fractions, decimals &
percentages
Number & calculation

52.0

52.0

46.5

2016

2018

2017

49.0

2019

51.5

2022

We know that there will be calculations involving fractions using addition and subtraction,
multiplication and division. This year, all fractions used denominators of between 2 and 10.
We also know that there will be questions involving decimals, again covering the four rules and
questions involving finding fractions and percentages. Interestingly, this year some of the questions
involved the use of the word ‘of’ and others used a multiplication sign. All questions involving finding
percentages used the word ‘of’.
No.

Code

22

5F5

36

5F5

Question

Answer

% correct

% attempted

q& p of 30 = ___

21

67.2%

96.6%

Rt 3 400 = ___

320

41.3%

91.4%

Indeed, the other difficult questions on Paper 1 all involved fractions – it was ever thus.
The most challenging were:
No.

Code

Question

Answer

% correct

% attempted

32

6F4

2 Qw 2 We = ___

1 Ty

50.4%

91.4%

34

6F4

10 2 2 Qr = ___

7 Er

41.2%

87.9%

This table shows fraction questions assessing the codes 6F4 and 6R2:
Paper Question

% correct
nationally

1

18

78.5%

21

75.6%

25

76.1%

31

56.7%

32

50.4%

34

41.2%

27

64.2%

28

60.9%

30

57.8%

1
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Implication

These six questions were all identified as 6F4, involving addition
and subtraction of fractions and mixed numbers using the concept
of equivalent of fractions. The concept of fractions remains difficult
for many children. They must first be confident in what a fraction is
before they can begin to calculate with them. There are many steps
in the process of calculation and children need practice in each of the
steps to reinforce the process.
These three questions were all identified as 6R2, finding the
percentage of an amount. Different approaches can be used, finding
10% and subsequently 5% and 1% and re-combining amounts or
converting percentages to decimals and multiplying. Whichever
method is used, children need to practise the process.

SHOW YOUR METHOD QUESTIONS
In 2022 almost a third of total marks available were ‘show your method’ questions. This is the highest
number of ‘show your method’ questions ever seen:
Type of question mark distribution
45

41 41

40
Number of marks

35
30

37

40
35

33

32

31 31

29

25
20

16

15

15
11

10

11
6

5
0

1
In context

2017

2

3
1

Explain how you know

Selected response
2016

2

2018

2019

Show your method

2022

Many of these questions required pupils to have a deep understanding of mathematical concepts
and good mathematical fluency. The level of challenge and cognitive thinking could be considered
more complex than in previous years due to several questions requiring multiple steps to solve the
problem.
It is essential therefore that pupils have regular opportunities to break down these more complex word
problems into mini-calculation steps to gain as many marks as possible, even if they don’t always get
the correct definitive answer. One mark is always available for an appropriate method.
Paper 2 Q23 was a complex question, only 34.8% of children were successful. Children need to read
this question carefully and follow the ‘story’ of the question. A first impression of this question is that it
is a ‘What is left …?’ type of question.

Adam has a bag of fruit that weighs 1.25 kilograms.

23

He takes out a banana. Now the bag of fruit weighs 1.1 kg.
Next, he takes out an orange. Now the bag weighs 920 g.
How much more does the orange weigh than the banana?

Show
your
method

g

2 marks

7

For pupils to gain two marks in this question they needed to complete these steps:
1. Change units so that calculations can be performed more easily. It is best to change 1.25 and
1.1 kilograms into grams, so that children can work using whole numbers and the answer needs
to be in grams.
1.25 3 1000 5 1,250
1.1 3 1000 5 1,100
2. Find the mass of the banana.
1,250 2 1,100 5 150
3. Find the mass of the orange.
1,100 2 920 5 180
4. Find the difference between the mass of the banana and the orange.
180 2 150 5 30
A second ‘show your method’ question that children found difficult was Paper 3 Q17 and again it would
be easy to misinterpret the intention of the question. If children only looked at the drawing, it would be
easy to assume that this question is going to ask, ‘What is the volume …?’ Children need to realise that
this question has nothing to do with finding the volume of a cuboid.

Kim makes a cuboid model using straws.

17

height

width
length

She uses straws that are 7.5 cm long for the height.
She uses straws that are 11 cm long for the length.
She uses straws that are 8.5 cm long for the width.
What is the total length of the straws in her model?

Show
your
method

8

cm

2 marks

For pupils to gain two marks in this question they needed to complete these steps:
1. Find the total length of the straws used to construct the model of the cuboid.
7.5 3 4 5 30
11 3 4 5 44
8.5 3 4 5 34
2. Find the total of these lengths.
30 1 44 1 34 5 108
It is also interesting to note that some ‘show your method’ questions appear earlier in the papers and
have less cognitive demand.
Paper 2

Marks

National % correct response

Q10

2

71.3%

Q18

2

52.2%

Q20

2

47.7%

Q22

2

40.5%

Q23 3

2

34.8%

Q24

2

37.3%

Paper 3

Marks

National % correct response

Q3

2

83.8%

Q5

2

80.5%

Q7

2

79.2%

Q10

2

69.6%

Q17

2

39.9%

Q18

2

41.3%

Q20

3

38.9%

EXPLAIN HOW YOU KNOW QUESTIONS
There was only one ‘Explain how you know’ question this year: Paper 3 Q19 and only 24.1% of
children were successful.
Children need experience of discussing explanations in groups and individually to help them organise
their thoughts. Only then will they develop their skills in writing. Very often they will need to give their
answer as an example to prove a statement or as a counter example to disprove it; they will need to be
taught this and they will also need to be taught how to express these ideas in numeric form.
E.g. A counter example in this numeric form would gain the mark.
32 5 9

Number of marks

9 2 1, 9, 3
4
3
3
2
2
1
1
0

Number of ‘Explain how you know’ questions
3
2

2

1

2016

1

2017

2018

2019

2022
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A VARIETY OF PROBLEM-SOLVING AND REASONING QUESTIONS
We saw a variety of problem-solving question types being assessed:
• Missing numbers
Paper 1

Q3

10 1

5 302

1 70 5 485

Q5

Q7 and Q15 were written so that answer appeared first in the calculation.
Paper 2

Q3

Write the missing number to make this addition correct.

		400,000 1

1 70 5 430,070

Q11 Write the missing values.
		 q# p 5 w p		
Paper 3

Qq Wt 5 R

Q2

Arranging number cards to make three multiplications correct.

Q5

Finding the missing value in a table.

Q9

1,000 3 416 5 10 3

Q12 Following a given rule to complete missing numbers formed into a pattern.
Q13

We 1

5 Ty

• Logic puzzles
Paper 2

Q21 Finding the value of shapes arranged in a square.

Paper 3 Q11 Finding a number that is a multiple of 4 and that is a multiple of 5
		
greater than 100
It is therefore essential that problem solving and reasoning is an integral part of all pupils’ regular
maths diet and they are explicitly taught how to solve the rich variety of questions that are presented
to them.

UNDERSTANDING MATHEMATICAL TERMINOLOGY AND KNOWING KEY FACTS
It comes as no surprise that for pupils to be successful at solving the vast range of questions, they need
to have a secure understanding of mathematical vocabulary and key mathematical conversion facts.
The table below highlights the key terms/ facts they would have needed to know in this year’s papers:
2022 – Mathematical terms and known facts that pupils needed to know
Paper 2
•
•
•
•
•
•
•
•
•

10

Greatest
Kilograms to tonnes
Improper fraction
Altogether
Heaviest
Circumference
Isosceles
Resulting
Transformation

Paper 3
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Faces
Prism
Equivalent
Difference
Rounding
Less than
Greater than
Anti-clockwise
Angle
Clockwise
Reduced
Prime number
Factors
Mean

Question 24 in Paper 2 is an example of a question that relies on pupils’ knowledge of mathematical
vocabulary and facts:
Paper/No.

Code

% correct

% attempted

2/24

6G4a/5G4b

37.3%

96.6%

Here is an isosceles triangle inside a rectangle.

24

30º

Not to
scale

y
x

Calculate the sizes of angles x and y.

Show
your
method

x5

The arithmetic is:
180 2 30 5 150
150 4 2 5 75
Answer: x 5 75˚

º

y5

º

2 marks

Children need to know the properties of an isosceles triangle
and of a rectangle.
They need to know that there are 180˚ in a triangle, identify the
equal angles in the isosceles triangle and know that the number
of degrees in a right angle is 90˚.

90 2 75 5 15
Answer: y 5 15˚
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Paper 1 – Arithmetic
The Arithmetic paper is of course solely based on calculations, fractions, decimals and percentages.
number, ratio and algebra. All 36 questions were presented as ‘context-free’ calculations and require
children to construct a response rather than select the correct answer.
The questions that were most difficult for children were Questions 34 and 36:
Paper Question

% correct
nationally

1

41.2%

34

Implication
10 2 2 Qr 5
This is essentially a mental question, so long as children are used to the type
of question:
10 2 2 5 8
8 2 Qr 5 7 Er

1

36

41.3%

Rt 3 400 5
Another question that involves fractions that children found difficult.
Knowing the ‘3’ symbol can be substituted by the word ‘of’ makes this
question more accessible.
However, the children still need to be confident in knowing how to find the
fraction of a number.

Reasoning papers
What makes the reasoning papers unpredictable is the way these questions are presented, their
contexts and the interpretations of the knowledge and skills needed to access them.
After about 20 marks out of the 35 marks the challenge of the questions increases, and a higher
cognitive demand is needed to solve the problem.

Paper 2 – Reasoning
The reasoning paper is based on all content domain areas across KS2, with:
• 23 marks allocated to number, calculation, ratio and algebra
• 5 marks allocated to measurement
• 5 marks allocated to geometry
• 2 marks allocated to statistics.
Below shows some of the questions, not already covered, that proved fairly challenging for some pupils
in this reasoning paper:
Paper

Question

% correct
nationally

2

22

40.5%

Implication
Here children need to solve a problem involving the relative sizes of two
quantities.
Recognising that 750 is three times greater than 250 and that therefore, the total
of 250 and 1,150 needs to be multiplied by 3 will give the correct answer.
Reading the question carefully, and appreciating how green paint is obtained is
the key.

2

12

25

40.9%

This question asked children to translate and then reflect a triangle. This was
an unusual question and one not often seen. It emphasises the importance of
presenting children with a wide variety of questions to broaden their width of
understanding.

Paper 3 – Reasoning
As with Paper 2, Paper 3 is a reasoning paper that is based on all content domain areas across KS2 with:
• 24.5 marks allocated to number, ratio and algebra
• 5 marks allocated to measurements
• 3.5 marks allocated to geometry
• 2 marks allocated to statistics.
Below shows some of the questions that proved fairly challenging for some pupils in this reasoning
paper:
Paper Question

% correct
nationally

3

63.8%

6b

Implication
The arithmetic involved in solving this question is not especially challenging:
finding the difference between –5 and 3.
However, the challenge is interpreting the graph and finding this information.
Again, there is the implication of presenting children with graphical information
in a wide variety of forms.

3

14

53.4%

This question involves applying a formula in written form and using two
variables.
Again the arithmetic is not especially difficult, but the nature of the question
may be.
Ratio and algebra questions are only covered in year 6 and, for many, will be
new content that they need to become familiar with.

3

21

15.7%

This is quite difficult as it is easy to assume that there must be some common
coordinate for each shape, but there is not. Children need to work out the
length and width of the left rectangle using the given information and apply it to
the rectangle on the right.
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Next steps
To achieve the expected standard in mathematics, pupils need to:
★

be competent in their number skills and use formal written calculation methods

Grids are provided within Paper 1 to allow children to use column addition and subtraction and
formal written methods for multiplication and division. However, it is essential that pupils also
have a bank of mental maths strategies to draw on as not all arithmetic questions require a formal
written method to solve the calculation.
★

secure their understanding of fractions, decimals and percentages

Children need to practise calculations involving fractions, decimals and percentages but also have a
deepened understanding of fractions to solve more complex problem-solving questions. Remember
to use concrete and pictorial representations to strengthen pupils’ understanding of this key content
domain.

★

be confident at answering multi-step ‘show your method’ questions

Explicitly modelling how to break down multi-step problems into a series of mini-calculations is
crucial for pupils developing confidence with these types of questions. Children also need to be
encouraged to record the steps they make even if they are calculating mentally. These mental
calculations may help in the award of a method mark, but cannot be given if they are not recorded.
★

demonstrate good problem and reasoning skills to solve a variety of problemsolving questions

Expose all pupils to a rich mathematical diet to ensure maths learning is engaging and varied.
Consider the breadth of mathematical problems that are being delivered. We hope that by
highlighting particular questions here that it is clear of the variety of questions that children can
be presented with in the KS2 SATs. Is there evidence of finding all possibilities, logic puzzles,
visualisation, explain how you know questions?

★

understand mathematical terminology and know key mathematical facts to recall
and use
To solve SATs questions, children need to be able recall known facts so they can work quickly,
accurately and efficiently. Ensure pupils revisit key mathematical facts and terms from across Key
Stage 2 not just year 6!

Written by experts
Trevor Dixon and Sarah-Anne Fernandes
Trevor Dixon and Sarah-Anne Fernandes are highly experienced maths authors who together have
written a range of pupil textbooks, workbooks and assessments for leading UK educational publishers.
They have together written key products for Rising Stars such as the Optional Maths Tests, Achieve
Maths Revision series and Practice Maths Series for years 1 to 6. Sarah-Anne is currently in school as a
Deputy Head teacher and also offers maths consultancy for schools to significantly improve standards.
Trevor continues to work as an expert assessment adviser – he has marked maths SATs papers from
1996 until very recently and has been involved in a range of assessment products such as exam papers
for Cambridge Progression Mathematics for Oxford, Cambridge and R.S.A. Examinations (O.C.R.).
Trevor and Sarah-Anne have most recently co-founded SMASH Maths – an online maths programme
that offers free school practices using a unique spiral learning approach to improve learning retention
with tried and tested results.
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