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Introduction
We are pleased to have the opportunity to produce the 2018 Implications for Teaching and Learning
Mathematics report for the Key Stage 2 (KS2) national test papers. This report gives an overview of the
2018 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 2019 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 fractions, decimals and percentages
★★ show fluency in number and see connections between relationships in calculations
★★ 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 2018
The 2018 KS2 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 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, both 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.
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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 in the test.
Standard

Raw score on the test

Scaled score

Expected standard not achieved (NS)

3–60

80–99

Expected standard achieved (AS)

61–95

100–109

High score

96–110

110–120

Overview of the Test
All three papers draw on relevant content domain strands across KS2 and assess different year group
objectives from Years 3 to 6. Each question that appears within the KS2 papers is given a code from the
KS2 test framework. This code defines the year group pitch but also content being assessed. E.g. 2018
Paper 2, Q1 assessed a Year 4 geometry objective (and was therefore coded 4G2c). It is probably worth
mentioning that many were surprised to see that the first reasoning question for 2018 was a symmetry
question and not number-based!
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
(out of 110 marks)

Number and place value

7.5

Addition, subtraction, multiplication and division
(calculations)

44.5

Fractions, decimals and percentages

24.5

Ratio and proportion

7.5

Algebra

5

Measurement

10

Geometry – properties of shape

5.5

Geometry – position and direction

1.5

Statistics

4

Percentage
weighting of
total marks

81%

19%

Number, ratio and algebra unsurprisingly holds the greatest weighting. However, interestingly there
was even more of a focus on this content domain compared with last year, with an additional 5% of
total marks allocated to this content domain in 2018. It is, therefore, essential that curriculum maths
plans across the school – not just in Year 6 – reflect a greater focus on securing number, calculations and
fractions within each year.
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The table below shows the percentage weighting of total marks, across all three papers, that were
allocated to each of the KS2 year groups in 2018.
Year group

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

Percentage weighting of total marks

3

10

9%

4

19

17%

5

31

28%

6

50

44%

If we compare this to the year group distribution in 2016 and 2017, we can see from the charts below
that the content drawn from each year group is balanced year on year with approximately 26% drawing
on Years 3 and 4, 28% Year 5 and 45% drawing on Year 6.
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It is therefore important to reiterate the tests are not ‘Year 6 tests’ but are rather ‘Key Stage 2 tests’.
Therefore, planned opportunities to consolidate and revise learning from previous year groups are
paramount.

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 they 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 2-mark questions for long
division and long multiplication are included within Paper 1. Interestingly, the percentage of pupils
gaining the full 2 marks in each of these four questions was quite positive.
Question

Marks

Correct response – national %

Q20

785 3 23

2

84%

Q22

645 4 43

2

86%

Q29

5413 3 86

2

78%

Q36

8827 4 97

2

56% *

*The final long division question appeared to be the trickiest out of all four 2-mark questions for pupils.
Therefore, embedding pupils’ understanding of long division still remains a core issue to address.
4

FLUENCY IN NUMBER
Many of the number questions this year required pupils to have a deeper understanding of number
and to show fluency in their understanding of number. E.g. Paper 3, Q19 required pupils to have a firm
understanding of the relationship between numbers.

19

33,630 5 354 3 95
Use this multiplication to complete the calculations below.

354 3 9.5 5
3,540 3 95 5
3,363 4 95 5

2 marks

Pupils need to be provided with varied practice to develop fluency and see connections with
mathematics.

FRACTIONS, DECIMALS AND PERCENTAGES QUESTIONS
This content domain continues to be very prevalent in the KS2 SATs papers across all three papers.
There was clear emphasis on mixed numbers (in fact, seven questions included a mixed number!)
and we cannot fail to mention one of the most challenging questions this year – Paper 2, Q23, which
involved pupils partitioning 58 We to complete the long multiplication (58 3 24), then finding the
fraction We 3 24 and finally recombining. It is noteworthy that only 36% of pupils nationally were able to
answer Q23 correctly.

SHOW YOUR METHOD – MULTI-STEP WORD PROBLEMS
This year a third of total marks were awarded to ‘show your method’ questions. 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 answer. The table below outlines all ‘show your method’ questions in papers 2 and 3, with
the percentage of pupils nationally giving the correct response. From the analysis, it is clear that
interpreting word problems continues to be a national area for improvement for the majority of pupils.
Paper 2

Marks

National % correct response

Q8

2

87%

Q15

2

74%

Q17

2

57%

Q18

2

51%

Q20

2

50%

Paper 3

Marks

National % correct response

Q11

2

72%

Q13

2

61%

Q15b

2

55%

Q16

2

69%

Q18

2

64%

Q20

2

44%
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A VARIETY OF PROBLEM-SOLVING AND REASONING QUESTIONS – NOT JUST WORD
PROBLEMS!
Although there was a heavy focus on ‘show your method’ word problems, we saw a variety of problemsolving question types being assessed.
• Missing numbers – Paper 3, Q4 (finding three missing digits to make a correct addition).
• Finding all possibilities – Paper 3, Q2 (missing colour combinations for a new team shirt).
• Logic puzzles – Paper 2, Q21 (calculate the value of individual shapes from a design).
• Visualisation puzzles – Paper 3, Q17 (sum of the dots on opposite faces of a die).
• Reasoning questions – Paper 3, Q6 (identify a ‘true’ statement about a big cat pie chart); Paper 2,
Q9 (explaining why the Cricket World Cup was not held every four years).
It is therefore essential that problem solving and reasoning is an integral part of all pupils’ daily maths
diet, and that 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.
2018 – Mathematical terms and known facts that pupils needed to know
Paper 2
• Equivalent fractions and decimals for

Qr

• Sequence

• Inequality signs

• Common factors

• Faces, vertices and edges

• Metre to centimetre conversion

• Translation

• Square

• Improper fractions

• Vertex

• Equivalence

• Kilogram to gram conversion

• Litre to millimetre conversion

• Sum of angles in a triangle

• Symmetrical

• Equilateral triangle

• Mean
• Estimate
• Difference
• Volume
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Paper 3

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 required
children to construct a response rather than select the correct answer.
The questions that were most difficult for children were Q32, Q34, Q35 and Q36. All of these lesssuccessfully attempted questions came near the end of the paper so not only were the questions harder,
but time may also have been a factor as some children may not have attempted these questions.
Paper Question

% correct
nationally

1

32

55%

This question involved order of operations, with not only the order of
operations to consider but also the need to calculate a square number.
Children will need to be confident in knowing which order operations should
be calculated.

1

34

53.8%

This question, 28% of 650, proved to be much more demanding than other
percentage questions, Q21 and Q30. Finding 28% was more of a challenge.
Children need to be not only confident in finding a multiple of 10%, but also
in finding a multiple of 1% and then recombining the amounts. Alternatively,
some children may prefer to develop the approach of 650 3 0.28

1

35

44.6%

This subtraction of two mixed numbers with fractions that need a common
denominator was more difficult than any other fraction involving addition
or subtraction in recent years. This question also involved bridging a whole
number. Children will need to develop confidence with all the skills involved
in calculations like these, and be able to focus on one particular strategy,
whether it is subtraction involving decomposition or changing both mixed
numbers to improper fractions and then subtracting.

1

36

56.3%

Children are showing improving ability with long multiplication and division,
but this question used larger numbers. Children still need to be able to work
accurately with the larger numbers involved.

Implication

Paper 2 – Reasoning
The reasoning paper is based on all content domain areas across KS2, with:
• 24 marks allocated to number, ratio and algebra
• 5 marks allocated to measurement
• 4 marks allocated to geometry
• 2 marks allocated to statistics.
There was a total of 35 marks to be gained from 23 reasoning questions, and approximately half of
all the marks (17 out of 35 marks) were set as ‘context-free’ questions. These context-free questions
involved pupils either selecting a response or constructing a response.
The questions that were most difficult for children were Q19, Q21, Q22 and Q23.
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Paper

Question

% correct
nationally

2

19

45.3%

This was a question with a selected answer. Children found rounding mixed
numbers to the nearest whole number a challenge, even though none of the
fractions were close to a half. Children need to become more familiar with
fractions and understand what each fraction means.

2

21a

42.4%

21b

43.5%

This question involved finding the value of shapes when given the total of
a combination of the shapes. When children understood the process of
tackling such questions, they were successful. However, if children come to
such problems without the experience of previously attempting them, they
will find them a real challenge.

2

22

31.3%

The arithmetic involved in this question is not difficult, but interpreting
what was needed proved to be difficult. Children need to relate the net of
the cube to the 3D cube, as well as making the step between finding the
length of the cube and using that information to find the volume of the cube.

2

23

35.7%

This is a word problem, which the children need to interpret and
then calculate 58 We 3 24. As a fraction multiplication, this is difficult.
Children need to be aware of the best strategies for completing difficult
calculations. In this case, (58 3 24) + ( We 3 24) makes the calculation more
straightforward.

Implication

Paper 3 – Reasoning
Paper 3 is another reasoning paper that is based on all content domain areas across KS2, with:
• 25 marks allocated to number, ratio and algebra
• 5 marks allocated to measurements
• 3 marks allocated to geometry
• 2 marks allocated to statistics.
There was a total of 35 marks to be gained in this paper from 21 reasoning questions. 12 marks were
‘context free’ and 23 marks were set in context. The questions that were most difficult for children were
Q17, Q19, Q20, Q21.

Paper Question

% correct
nationally

3

17

47.2%

This question involved finding the opposite faces of a cube on its net. Children
will need to be familiar with handling nets and 3D shapes, and working out how
the 2D shapes of a net become faces of a 3D shape.

3

19

44.1%

To be successful with this question, children need to be fluent in families of
multiplication and division facts, and understand the effect of multiplying
either or both numbers by 10 or 100.

3

20

43.8%

Children need to read word problems carefully and not make assumptions
about what they think is required. In this question, some information (use
of two or three eggs) can be discounted, whereas some information (57 eggs
collected in the first 20 days) is essential.

3

21a

58.9%

Children found part b of this question difficult: subtracting minutes and
seconds. This involved bridging a minute, and a number of children may not
have been familiar with this and were borrowing a ten instead of borrowing
a minute and exchanging for 60 seconds or using a counting up strategy,
remembering there are 60 seconds in a minute.

21b

8

24%

Implication

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
deeper 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.
★★ show fluency in number and see connections between relationships in calculations
Provide pupils with variation in calculation practice. This will support their understanding of number
and allow them to work fluently with inverse operations, missing number questions and use of the
equals sign.
★★ 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 to develop confidence with these types of questions.
★★ demonstrate good problem and reasoning skills to solve a variety of problem-solving

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. Is there evidence of
different types of problems such as: ‘finding all possibilities’, ‘logic puzzles’, ‘visualisation’, ‘explain
how you know’ questions within each half term’s maths curriculum?

★★ understand mathematical terminology and know key mathematical facts to recall

and use

To solve SATs questions, children need to be able to recall known facts so they can work quickly and
accurately. Ensure pupils revisit key mathematical facts and terms from across KS2, not just Year 6!

Written by experts
Sarah-Anne Fernandes
Sarah-Anne Fernandes heads up her own consultancy company, SolveMaths Ltd, where she is highly
effective at delivering mathematics consultancy support and training for schools to improve standards.
In addition to in-house school support, Sarah-Anne is an established mathematics author and series
editor who has worked on a range of titles for leading education publishers. Sarah-Anne has great belief
that mathematics can be enjoyed and successfully learned by all!

Trevor Dixon
Trevor Dixon has over 30 years’ teaching experience in primary schools, and he led mathematics
in three schools. Additionally, he was Lead Teacher for Gifted and Talented Education, worked as
an Advanced Skills Teacher and wrote materials for Gateshead local authority. Trevor is a writer of
teaching and assessment materials for different publishers, exam boards and online providers of
mathematical education. He has been involved in writing and developing questions for KS1 and KS2
mathematics SATs and trialling these questions in schools, and he also written for the Australian
Curriculum, Reporting and Assessment Authority. He has a wide range of marking and coding
experience and works in developing short teaching videos.
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