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HIAS SCHOOL IMPROVEMENT

The Hampshire Mathematics Team understands how challenging it can be for parents and schools during periods of blended and
online learning at home or supporting pupils with homework . We have produced a guide to give parents some ideas about how
they can support their children with the mathematics they are learning about with their school.

It is important that both children and parents enjoy this experience, whilst ensuring that the methods, models, and images the
school are using for teaching and learning are understood and used well at home.

This document contains some guidance as to the sorts of questions parents might use when working with their children to help
them think about the mathematics they are working on. For each year group in the national curriculum, an example problem shows
parents how they could ask a question to engage the child and encourage them to think deeply. The examples are pitched at the
sort of mathematics we would expect a child to know and understand at the end of each year, so the mathematics that schools will
be asking children to think about and learn may be different. For some topics, children will be working towards the pitch in the
guestion examples and for other topics, children may be feeling secure with these ideas and the school will be challenging them to
look deeper.

Another important element of learning mathematics is knowing key number facts and using models, images, and verbal prompts to
help recall of these facts. This document includes key number facts for each year group, including reception, together with some
examples of the models and images that schools may be using. There is also a short glossary of some of the mathematical terms
that children may need to know and understand when accessing their mathematical tasks. It is not an exhaustive list but provides a
core of key words.

We hope that both schools and parents find this resource useful when supporting the children with learning mathematics at home.
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Questions : Key Stage 1

Year 1

Year 2

If | know this, then what else do | know ?

What else do you know?

If you know this:

12-9=3

what other facts do you know?

What else do you know?

If you know this:

87=100-13

what other facts do you know?

What is the same and what is different?

What do you notice?

11-1=10

11-10=1

Can you make up some other number sentences like this
involving 3 different numbers?

Missing numbers

91+ []= 100
100 - |:| =89

What number goes in the missing box?

What is the same and what is different about the calculations?

Which is harder and which is easier?

Hard and easy questions

Which questions are easy / hard?

3+7=

1347=

34+9=

9+9=

Explain why you think the hard questions are hard?

Hard and easy questions

Which questions are easy / hard?

23+10=

93+10=

54 +9=

54+1=

Explain why you think the hard questions are hard?

What if | change...?

Spot the mistake:
5,6,8,9
What is wrong with this sequence of numbers?

What if change the sequence to:
3,4,6,7
What is wrong with this sequence of numbers?

Spot the mistake:
45,40,35,25
What is wrong with this sequence of numbers?

What if change the sequence to:
95,105,110, 115
What is wrong with this sequence of numbers?

Can you show me and example of.... and
another ....?

Can you show me an addition calculation with a sum of
10?

and another....?

and another....?

Can you show me an addition calculation with a sum of 100?
and another....?
and another....?

Hampshire
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Questions : Lower Key Stage 2 Year 3 Year 4
If | know this, then what else do | know ? Use a fact Use a fact

20x 3 =60. 63+9=7

Use this fact to work out Use this fact to work out

21x3= 22x3= 126 +9=

23x3= 24x3= 252+7=
What is the same and what is different? Making links Making links

4x6=24 8x7=56

How does this fact help you to solve these calculations?
40x 6 =
20x6 =
44 x6=

How does this fact help you to solve these calculations?
80x7=
40x7 =
48 x 6 =

Which is harder and which is easier?

Hard and easy questions

Which questions are easy / hard?

323+10=

393+10=

454 -100 =

954 -120=

Explain why you think the hard questions are hard?

Hard and easy questions

Which questions are easy / hard?

13323-70=

12893 + 300 =

19354 - 500 =

19954 + 100 =

Explain why you think the hard questions are hard?

What if | change...?

Use the inverse

Use the inverse to check if the following calculation is
correct:

12+3=4

What if | change 12t0 15 ?
How will the division calculation change?
Use the inverse to check you are correct

Use the inverse

Use the inverse to check if the following calculations are
correct

117 +9=13

What if | change 117 to 126 ?
How will the division calculation change?
Use the inverse to check you are correct

Can you show me and example of.... and
another ....?

Can you show me a multiplication calculation with a
product of 24?
and another....?
and another....?

Can you show me a multiplication calculation with a
product of 100?
and another....?
and another....?
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Questions : Upper Key Stage 2

Year 5

Year 6

If I know this, then what else do | know ?

What else do you know?

If you know this:

6.7+3.3=10

what other facts do you know?

What else do you know?

If you know this:

86.7 +13.3 =100

what other facts do you know?

Use a fact
Use a fact 12x1.1=13.2
3x75=225 Use this fact to work out
Use this fact to work out 154+11=
450+ 6= 275+1.1=
225+ 0.6 =
What is the same and what is different? | Making links Making links
7x8=56 0.7x8=5.6

How can you use this fact to solve these calculations?
0.7x0.8=
56+8=

How can you use this fact to solve these calculations?
0.7 x0.08 =
0.56+8=

Which is harder and which is easier?

Hard and easy questions
Which questions are easy / hard?

213323 -70=

512893 +300 =
819354 - 500 =
319954 + 100 =

Explain why you think the hard questions are hard?

Hard and easy questions
Which questions are easy / hard?

213323-70=

512893 +37 =
8193.54- 5.9=

Explain why you think the hard questions are hard?

What if | change...?

13 x 9 is the same as (10 x9) + (3 x 9)
{90+ 27 =117}

13 x9isthesameas (13x10)-(13x1)
{130-13 =117}

123 x 9 is the same as (100 x 9) + (20x9) + (3 x 9)
{900 + 180 + 27 = 1107}

13 x9isthesameas (13x10)-(13x1)
{130-13 =117}
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What if | change one of the numbers?

Work out
14x9
23x9
13x11

What if | change one of the numbers?

Work out
14x9
23x9
13x11

Can you show me and example of.... and
another ....?

Can you show me an example of a fraction that is the
1
same as _ ?

...and another fraction that is the same as %?

...and another fraction that is the same as %?
2 10 20

{§=-— ...... }

10’50 100’

5
1]1]1]1]1

100
2020 [ 202020

10
22]2]2]2

. . 3
Can you show me an example of a fraction that is the same as 5 ?

...and another fraction that is the same as g?

. . 3
...and another fraction that is the same as E?

6 30 60

3
{E—E,g,m, ...... }

5

111 ]1]2

100

2020202020

10
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Key Mathematical Words and their meanings:
Word Meaning
Acute angle An angle between 0° and 90°

Decimal fraction

A number that has a zero or whole number part and a part that is less than 1
For example 1.75 is a decimal fraction with 1 as the whole number part and 0.75 as the part that is less than 1.

Denominator

The bottom number in a fraction. It tells us how many equal pieces the whole is divided into.
For §~ the 7’ is the denominator. It shows that the whole is divided into 7 equal pieces .

Digit The numbers 0 to 9 in a number that is 10 or bigger.
23 has the digits two and three
The two represents 2 tens and the three represents 3 ones.

Difference When one number is taken away, or subtracted, from another number, the result is called the difference.
The difference between 4 and 3is 1 because 4 - 3=1

Equivalent Has the same value.

Is the same as...
Two fractions are equivalent if the relationship between the numerator and the denominator is the same, so % and Z and
equivalent since the denominator is 3 x the nhumerator for both fractions.

Factor (pairs)

When two whole nhumbers are multiplied together to get a product, those two numbers are factors of the product.
Also, a factor is a whole number that divides into another whole number exactly with no remainder

3x4=12 3 and4 are factors of 12

12+4=3 4isafactorof 12

Grouping

Divide a quantity into equal groups for division .
20+4=5 20 divided into 4 equal groups gives 5 in each group

Improper fractions

A fraction where the numerator is greater than the denominator

. . . 5 14 9
Examples of improper fractions include '3

Integer A whole number
53,17, 0and -19 are all integers
Inverse Inverse operations ‘undo’ each other.

Addition and subtraction are inverses of each other. E.g. 3+4=7and7-4=3
Multiplication and division are inverses of each other. E.g. 70+ 10=7and 7x10=70

Mixed number

An improper fraction can be expressed in two parts, the whole number, and the remaining proper fractions
Examples of mixed numbers include 1 % 5 2 , 2 Z
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Multiple When multiplying two whole numbers together, the product is a multiple of each.

8x7=56 56isa multiple of 7 and 56 is a multiple of 8
Other multiples of 8 are: 8,16 ,24 ,32,40,48 ,56,64 , .....

Number line

A line where numbers are represented by points upon it

Number track

A sequence of connected cells where each cell represents a

number 1 |23 |45 6 | 7 | 8 | 8

10

Numerator

The top number in a fraction. It tells us how many equal pieces we have.
For §~ the ‘5’ is the numerator. It shows 5 equal pieces out of the whole 7 equal pieces.

Obtuse angle

An angle greater than 90° but less than 180°

Partition To separate into subsets. To split a number into component parts
The number 23 can be partitioned into 20 + 3 and also 19 + 4 and 10 + 13
Place value The value of the digit that relates to its position or place in a number.

In the number 36 the digits represent 3 tens, and 6 ones respectively

Prime number

A whole number greater than 1 that has exactly two factors, itself and 1
2 is a prime number (factors 2, 1) ; 41 is a prime number (factors 41, 1) ; 97 is a prime number (factors 97, 1)

Product

When two numbers are multiplied together, the result is called the product.
The product of 3 and 4 is 12 because 3 x4 =12

Proper fraction

A fraction where the numerator is less than the denominator

. . 1 2 3
Examples of proper fractions include 3'3'a

Quotient When one number is divided by another number, the result is called the quotient.
The quotient of 20 and 10 is 2 because 20 +10=2

Reflex angle An angle that is greater than 180° but less than 360°

Sharing Share a quantity into equal groups for division
20+4=5 20 shared between 4 gives 4 equal groups of 5

Sum When two numbers are added together, the result is called the sum.

The sumof3 and 4is 7 because 3+ 4=7

Unit fraction

A proper fraction where the numerator is 1

. . . 1 1 1
Examples of unit fractions include 370 5
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Number Facts: Overview

facts accurately and rapidly

including in realife contexts

Mational Curriculum for Mathematics in England : Summary of Aims:
»  Become fluent in the fundamentals of mathematics, developing conceptual understanding and the ability to recall knowledge and

» Reason mathematically by making connections, following a line of enquire and developing a justified argument
+« Solve problems by applying mathematical skills, knowledge and understanding to a variety of routine and non-routing problems,

Focus of number study in Key stage 1
ear 1 and Year 2)

Focus of number study in Lower Key stage 2
Year 3 and Year 4)

Focus of number study in Upper Key stage 2
Year b and Year 6)

Develop confidence and mental flusncy with
whaole numbers, counting and place value.

Waork with numerals, words and the four
arithmetic operations (+, -, ¥, =) using visual
prompis and practical resources.

Ise a range of measures such as length,
mass, capacity, volume, time, and money

Become increasingly fluent with whole
numbers and the four arithmetic operations
[+, -, ¥, ¥, including known number facts and
the concept of place value.

Develop efiicient written and mental methods

Periorm calculations accurately with
increasingly large whole numbers

Solve a range of problems including with
simple fractions and decimals

Extend understanding of the number system
and place value to include larger integers
fwhole numbers).

Develop connections between multiplication,
division, fractions, decimals, percentages,
and ratio

Beqgin to use algebraic techniques to solve
simple anthmetic prablems

By the end of Year 2:

» Recall and use number bonds to 20

» Recall and use mukliplication and division
facts for the 2x, 5x and 10x tables.

» |dentify odd and even numbers

« Use and understand place value,

« Read and spell age appropriate
mathematical vocabulary

By the end of Year 4:

»  Add and subiract numbers up to 4-digits
using formal and informal methods

« Recall and use all multiplication and
division facts up to and including the 12x
table.

»  Know and use common equivalences
between fractions and decimals

» Read and spell age appropriate
mathematical vocabulary correctly.

By the end of Year &:

¢ Be fluent in written methods for the four
arithmetic operations (+, -, ¥, <), including
formal methods such as column addition
and subtraction, long and short
muktiplication and division.

» Calculate with integers and fractions

« Read and spell age appropriate
mathematical vocabulary correctly.




Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide .
Number Facts: Reception Year
Early Learning Goal 11: Number Early Learning Goal 12: Shape. space, and measures
4 . < L Children use everyday language to talk about size, weight, capacity, position,
S:Ic‘:::‘umli:::‘x: ;um; ;0 ?0' pace R o acer angl.say distance, time, and money to compare quantities and objects and to solve
Puenntinbes; L eV QAo and oblems. They recogrise, creale, and describe pattems. They explore
objects, they add and subtract two single-digit numbers and count on or back to p'har;ﬁesnshcsyo 'my obpcels e a?:i usss 1ey exp
. A ’ ! . p math
find the answer. They solve problems, including doubling, halving, and sharing. language to de
Number Facts: Early Calculation [ 5
Number Facts: Number and place value) ry Number facts: Measure
« Know the sequence of counting in
ones from 1 to 20 (by rote) o Use the language of ‘more’ and ‘fewer’ to compare o Develop an awareness of measure
* Recognise numerals 0 -9 ) two sets of objects. through practical experiences (e.g.
¢ Accurately count up o 20 objects » Find the total number of items in two groups by length, weight/mass, capacity, distance,
¢ Place numbers to 20 in order counting all of them. height) in readiness for more precise
« Say the number that is one more than a given measuring in KS1
number to 20. * Develop an awareness of time passing,
« Say the number that is one less than a given in preparation for telling the time.
J number to 20. * Begin lo use the language of time
« Recognise when a quantity or items is reduced or (next, before) to sequence personal
______________________________________ increased by one. events
' Proposed Early Learning Goals 2021 currently under « Subtract a quantity within 20. Say how many are * Develop their use and understanding of
' consultation left by counting (or counting back) positional language.
: Number * Double small numbers (e.g. the amount shown on ¢ Explore 2-D and 3-D shape (e.g.
|} "
|+ Have an understanding of numbers to 10, linking b dice)) , ' , thraligh constriclions'and pattarns)
' names of numbers, numerals, their value, and * Share qbyeds equally, or fairly, by putting them in
: their position in the counting order. equal sized groups j j
H « Subitise (recognise quantities without counting)
1 up to 5.
|« Automatically recall number bonds for numbers O- )
: '5 :gd for 10, including corresponding partitioning
|} al L
! Numerical Pattemns (9 Number Facts: Fractions )
|« Automatically recall double facts up to 5+5. .
H « Compare sets of objects up to 10 in different * Develop an awareness of
I contexts, considering size and difference. halving through practical
: « Explore patterns of numbers within numbers up to experiences.
: 10, including evens and odds.
i
L . . _ i1
Hampshire
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B e ‘Contains material developed by the Department for Education reference DIE-00100-2020 and licensed under Open Government Licence v3.0' County Council

Hampshire
Serwces

HIAS SCHOOL IMPROVEMENT



Hampshire
Services

Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide

Mathematical models and images to su rt conceptual understanding underpinning key facts in Reception

Early representations of structure : 3 apples and 2 apples shogether i S apples
' v
.
11X X, =
3 apples 2 apples [ '}) C.\| / \\. |'/_\‘
k'_/ \\ ,// \ // '\\__ /)

—

3 apples 2 apples —

( | apples take away 2 apples
\ o9 leaves 3 apples

. ee
1 I | L I I I I I I

I
o0 1 2 3 4 5 6 F 8 910

‘part-part-whole’ language Q @
oy
e

ET W T I N O A O T

number tracks and number lines s
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01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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Number and place value

Pupis shauld be taughl lo:
couril bo and acoss 100, lorwards and backwards,
beginring with 0 or 1, of frem any given rumber

»  counl. read and wiile numbers 1o 100 in numerals

= pounlin mulliples of wes, fves and lans s hepressant and use number bonds and relaled
sublraclions Tacts within 20

= givena number, identily one more and one lBss

Addition and subtraction

Pupis-srnuu e taught io:
read, write, and intemprel mathematical statements = recognise, find, and name a hall as one of o equal
inwolving addition (+) and sublraction (=) and equals (=)
Signs

HIAS Maths Team: Number Facts: Year 1

Fractions
Pupis should be Laught to:

s add and sublract one-gigil and two-digit nrumbers io 20,
including zers

= solve one-step problems that invalve addilion and
sublraclion, wsing concrebe objpects and pictorial
representations, and missing number problems such as

T=0.0.

Number Facts: Number and place value

+* Know the saguence of counting in
multiples of 2.

+ Know the sequence of counting in
multiples of 10.

+* Know the sequence of counting in
multiples of 5.

+ Say one more or one less than any
number up to 20.

. Hampshire
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parts of an object, shage or guaniity
» recophise, find, and name a guarter as one of fowr equal = sequence events in chionalogical order wsing language
parts of an abject, shage, af quartily

Mumber Facts: Addition and subtraction

+ Know the number bonds and related sublraction facts far all

numbers to 5

For example:

4+0=4 4-0=4
J+1=4 4-1=3
2+2=4 4-2=2
1+3=4 4-3=1
0+4=4 4-4=0

« Know the number bonds for all numbers o 10 and the
ralated sublraction facts.

« Know the numbar bonds for all numbers o 20 and the
ralated sublraction facts.

For example

m+2=12 12-2=10
9+3=12 12-3=9
gG+4=12 i2-4=8

« Recognise thal ‘teens’ numbers comprise one tan and some

ones.

J

Measure

Pupils shoud be taught to:
»  recognise and know the value of different denominations
of coins and notes

slsch as belone and afles, ped, first, loday, yesterday,
InemarTaw, momming, afemoon, and evening

= recognise and use language relating to dates, including
days of the week, weeks, monthe, and years

Number facts: Measure

(@

= Say the days of the waek and the
manths of the year in the correct
order.

= Recognise the coins and notes of
tha realm and starting with 1p, 2p,

ap, 10p, 20p.
+ Apply number bond knowledge o
coins
10p+1p=11p
10p +2p =12p
( ., J
r ]
Number Facts: Fractions
Know that______
e+ ¥ =1 whola
Va+ a4+t %= 1whole
C.} _/
Hampshire
County Counc
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Mathematical models and images o support conceptual understanding underpinning kev facts in Year 1

)

99 T T T T T 1 T T 11 i 2l
Y 0 2 4 6 8 1012 14 16 18 20 ‘1;
2 coins Number line to support counting in multiples of 2
Counting in 25, 5s and 10s in the context of money 3
+3 O n
I T T T T T T T 1 :: ¢ :: ..;2.' : j
0 1 2 3 4 5 6 7 8 o 3 o0 o0 1
2+43=5 L J ) o0 9
Mumber line with addition equation 3+3=6 4+3=7 T 7
Tens frames with counters to Tens frames with counters to —'

+ 0 1 2 3% |4 5 8|7 |8 9 10
O | 0wt | 041|042 |0+3|0+4|0+5 0468 [0+T [0+8|0+9 (0410
A 100 | A [ 462 [ 103 | 154 | 145 [ 108 | 147 [ 148 | 148
2 | 200 | 241|262 | 243244245 (248|247 248 :
3| 200|340 (3.2 343304 3:5 2.8 347 ......
a4 4-0-4-1 A2 (443 1-1-4-5.4-5 .....‘.
5 5-015-1 5+2 [543 5-4L5-5‘ ......
B |60 |81 |ec2|0a |64 0200000
7 740 [ 741|742 (743 ......
B | &0 |8 |me2 [ T
8 | 5:0 | 941 ......
N ad 000000
Addition facts within 10

.Eﬂpshll‘c ‘Contains material developed by the Department for Education reference DIE-DID0-2

@

show near doubles addition strategy

show subtracting two

7-3=4

Cherry partitioning model

with subtraction equation

Systematic patterning to partition six

020 and licensed under Open Government Licence v3.0°

BT e-liCer C

Fourteen is
one ten and four ones
14=10+4

3+1=4
Tens frame with
addition equation

'E Hampshire
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Number Facts: Year 2

Pupils should be taught to: Pupils should be taught to: Pupils should be taught to: Pupils should be taughi to: Pupils should be taught to:
« countinsteps of 2.3, and 5 from 0, and  « recall and use addition and subtraction  «  recognise. find, and name a half &5 one  «  recognise, find, name and write = compare and sequence intervals of
in tens from any number, forward or facts to 20 fuently, and derive and use of two equal parts of an object, shape, fracions - = Zand 2ofa lengeh, shape time _
backward related facts up 1o 100 or quantity of h.3' il . ' " = know the number of minutes inan hour
= recognise and use the inverse = recognise, find, and name a quarter as set of abjects or quantity i and the number of howrs in a day
relationship between addition and one of four equal parts of an object, * wrile simple fractions e.g. 7 of & = 3 and
subtraction and use this to check shape, or quantity recognise the equivalenca of 2and 2
calculations and missing number 4 2
problems.

a Number Facts: Addition and subtraction ) g ) )

r Mumber Facts:
Number and place value

+ Know tha 2%, 5x and 10x limes
lable and the related division

& Know number bonds and related subfraction facts 1o
20

* Knnw ll'\a::quanl:a of counting in » Derive number bonds to 100 using multiples of 10, facts.
E:”"t:i"_“ ;' 10 relating this to known number bonds to 10 (fram Y1) .

* ount in sleps o rom any » Add and subtract numbers to 100 using informal *+ Recognise add and even
number. numbars.

methods, manipulative resources and visual

reprasantations, G
il J/

C )

(2 )
Number Facts: M
e casare r{a' Number Facts: Fractions )

100p = £1 S50p+50p= £1 e 24142 2 1 whole
100 cm = 1metre i JI 31 ,
One hour = 80 minutes PR

. % an hour = 30 minutes o 1 whg|g-% =;
i of an hour = 15 minutes . %:%
3 of an hour = 45 minutes +« Halve all even numbers to 20

« There are 24 hours in a day

+ Recite the months of the year in the (IJ

CI correct order /
. J

* Hampshire “Containg material developed by the Department for Education reference DIE-D0100-2020 and licensed under Open Government Licence w300 6 I lampshi
Servies it i larchi = i TR County
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Mathematical models and images to support conceptual understanding underpinning key facts in Year 2

100-square for skip counting in tens from any number

+ +2 42 2 2
. : Y .‘YY’;W\ 1 2 3 4 s [} & [] ®
L ' ?I I l l Ol I 8 I ‘OI I 12 l " ' "I, l 'l l ?ol 18 Ml w|i15) 1w ﬂ LR N )
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bar model and a number line . q_ to support adding 2 two-digit numbers
to support adding a multiple of 10
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Three bags of five biscuits with three 5-value counters

Tens frames with counters and number linesto ., : : v
DNRTN X0 TON to support skip counting for 3 x5 =15

support subtracting ones from a multiple of 10
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide

Number and place value
Pupils should be taught o

« count from O in multiples of 4, 8. 50 and =
100 .

« find 10 or 100 more or kess than a given
number up to 1000

Addition and subtraction
Pupils should be taught to:

derve complements to 100 -
add and subtract numbers mentally,
including:

= 3 three-digit number and ones -
« @ three-digit number and tens

+ athree-digit number and hundreds

Number Facts: Year 3

division facts for the 3, 4 and &
multiplication tables

write and calculste mathematical
statements for multipbication and .
division using the multiplication tables

that they know, including for two-digit

Fractions
Pupils should be taught to: Pupils should be taught to:
recall and use multiplication and = count up and down in tenths; recognise =

that tenths arise from dividing an object
into 10 equal parts and in dividing one-
digit numbers or quantities by 10 -
recognise and show, using diagrams,
equivalent fractions with small
denaminators

Measurement
Pupils should be taught to:

measure, compare, add and subiract
lengths (micm/mm); mass (ko'g);
wolumelcapacity (¥mil)

know the number of seconds in a
minute and the number of days in each
month, year, and leap year

Mumber Facts: Number and place value)

* Know the sequence of counting in
50's.

* Know the sequence of counting in
100°s

>

9 Number Facts: Measure

+ B0 seconds = 1 minute
» How many days in each month / year /

leap year.
# Find complements o 60.

o S0px2=£1.00 £50 x 2 =£100
25pxd4=£100 £25x4=£100
0px5=£100 £20x5=£100

o 1000g=1kg  1000ml =1l
1000 m = 1km

« 1000+2=500 1000 +4 = 250
il."kg"km=50|]

1 Ukglkm = 250

2 Ukg/km = 750
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numbers times one-digit numbers, # add and subtract fractions with the
using mental and progressing to formal same denominator within one whaole
written methods g2+ 2=2)
T T ?
r/_ Number facts: Addition and

MNumber Facts: Fractions

subtraction

1.1 .1 1 1 1 _&
# —4—F——d—4—=—=
B & & & B B & 1 whola
o L0 g hole
EREREREE R
1.,1.1 1.1 1.1 1 _#
# -ttt =— =
A B &8 B B B & & & 1 whole
1.1 1 1 1 1.1 1 1 _%
# —A—F——d—d—F——d—=-=
@ 0 % 9@ 9 9 B F F 9 1 whole
.1:_' i1 1+_| 11-—D-Iwhuula

» Understand fraction facts relaled o whole number
facts

1+ 5=8 (Yearl) linked ln;l+l—'=:—:‘(ear 3}

J/

x+y=100 ;x=" andy="?

1+89=10(Year 1)
10+ 90 = 100 (Year 2)
100 + 900 = 1000 (Year 3)

(e.g. 253 + 75 = 328 )

» Know or derive all the complements to 100

» Know pairs of multiples of 100 that total 1000

# Add and subtract numbers with up to 3 digits

=  Know the 3x, 4x and Bx table and the
redated division facts

= Understand that doubling means x 2

= Understand that halving means + 2

=  Know thal...
50x2=100,25x4=100;20x5=100
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide ‘ Services

Mathematical models and images to support conceptual understanding underpinning key facts in Year 3
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Number line to identify previous and OO0 . s (II) §
100 -
AEBESIE next multiples of 100 . . . m;

T ——

= W """::.; - 12 ora?ges divided into four equal parts : : : :‘ i: : :{
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10]10]10] 0] 0] 10[ 10] 10] 1010 x * * : INI=IKT

Bar models showing 100 partitioned
into 2, 4, 5 and 10 equal parts.

10-value place value counters in a
@ 3-by-5 array to show 3 x50 = 30 x5 =150

=l1{2[3]4]s]e[7]8] ]
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. =8 ’ : 3. 2.8 5_2_3 -ori
Number line and array showing that adjacent 3te"s 88 8 oy Igrld ‘o ssl;ogst h:leOO
multiples of 8 (32 and 40) have a difference of 8 comprement 62138
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide Services
Number Facts: Year 4
Number and place value Addition and subtraction Fractions Measurement
Pupils should be taught ta: Pupdls should be taught to: Pupils should be taught to: Pupils should be taught toc Pupils should be taught to:
« count from O in multiples of 6, 7, 9, 25 = order and compare numbers beyond = recall and use multiplication and « gount up and down in hundredths; = convert between different units of
and 1000 1000 division facts for muliplication tables up recognise that hundredths anise from measure (e.g- kilometres to metres,
= find 100 or 1000 more or less than a + add and subtract numbers with up to 4 o12x12 dividing an object into 100 egual pans howrs to minutes)
given number up to 10,000 digits = multiply twia-digit and three-digit and in dividing tenths by 10
numbers by 8 one-digit number = recognise and write decimal
equivalents of i iand :1
Mumber Facts: Number and place value ) If- Number facts: Addition and
Number Facts: Fractions subtraction
+ HKnow the sequence of counting in +  Know or derive all the complements to 10,000
& - = L =
multiples of 25. * 100+10=10 mﬂfﬁ 10 =100 using multiples of 1000 and related subtraction
10+10=1 1+1U=E facls
4y =10000 ;, x =7 andy =7
# 1410=1=01 2+10=2=02
Number Facts: Measure . o = 1w 1+8=10(Year 1)
10+ 90 =100 (Year 2)
e E5.00%2<£10.00 . - - _ 4 100 + 900 = 1000 (Year 3)
5501;=£1g|] 3+10 10 03 4+10 1o 0.4 1000 + 9000 = 10,000 (Year 4)
£500 x 2 = £1000 X
£950 x4 = £10.00 5+1f}=i=ﬂ'.5 ﬁ+1ﬂ=i=ﬂfi = Meantally add and sublract numbers with up 1o 2
. 4 1 10 10 digits raliably
P25 x4 =£100
£250 % 4 = £1000 . 4 J J
£2.00 x 5 = £10.00 ?*1U‘=E=ﬂ‘.? B+1D=E=D.B
£20 x5 = £100 (" ) )
£200x 5 =£1000 9+10=2=09 10+10=2=10
10 10
s 10em=— Tem=—
LTRL M= ™ . . = Know the Bx, Tx, 9, 11x, and 12x tables
+ 100g=Lkg + . =035 ; =05 and the relaled division facts
1.1kg = 1kg 100g = kg + = +  Know thal...
= kg i “a ’“kg =0 500 x 2= 1000 1000 + 2 = 500
+ 48 hours = 2 days 3 =075 250 x 4 = 1000 1000 + 4 = 250
120 minutes = 2 haurs 200 % 5= 1000 1000 + 5= 200
590 minutes = 1 ~ hours
z
G /G )
2 A
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide
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Mathematical models and images to su
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eighteen 100-value place-value counters in

1 2 3 4 5 6

80 » 10 = 800 80+10=8

two tens frames to show 1800

® @
w @
(o)
w0

14
10 4
osocooccoceonee

o000 000000O0OMS
LI L XX T NI1])

array to showthat 14x3=10x3+4x3
—7

7
o000 O0OOOODOROS
joocococoooecnned
(1 11}
Yy

arraytoshowthat 14 x3=2x7x3
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Representations of the place value composition of 5,342

Gattegno chart to multiply and divide by 10

8881

hd
I Ll | I I ] I I I I ]
O 1,000 2,000 3000 4000 5000 6000 7000 B.000 9,000 10000

number-line to identify the previous and
next multiple of 1,000

PrEVIOUS next

| mudtiple of multiple of
1,000 !
T — — =

1
01 [ o1 | 61 | o1 | o1 |01 a1 | e1| 01| oa

3
03 [ 03 [ o3 o3 o303 ]o03]03]o03]o02

bar models showing 1+ 10=0.1 and3+10=0.3

‘Containg material developed by the Department for Education reference DIE-00 100-2020 and licensed under Open Government Licence vi.0'
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rt conceptual understanding underpinning key facts in Year 4

1,000/2,0003,000/4,000/5,000/6,000 7,000/ 8,000 9,000|
100/ 200/ 200 400 500 600 7oo @00 00|

:] 10 1.000
I)i 10 500 | 500
1.000
250 ] 250 | 250 I 250
1.000

1,000

1oo|mo| 1uu|1oo|1oo|1ou|1m|-oo|mu|1m

bar models showing 1,000 partitioned
into 2, 4, 5, and 10 equal parts
and
1

1000 + 2 =500 and 2 of 1000 = 500

1000 + 4 =250 and 7: of 1000 = 250

1000 + 5=200 and % of 1000 = 200

1000 + 10=100 and % of 1000 = 100
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide

Addition and subtraction

Pupils should be taught to:

» add and subtract with more than four digits and
with decimals (informal and formal methods)

« recall prime numbers to19

= multiply and divide mentally using known facts

= multiply and divide whode and decimal numbers by
10, 100 and 1000

= recognise and use square numbers

Number Facts: Year 5

(e.g. 0.8= 1

= recognise and use thousandths, relating them to
tenths, hundredths, and decimal eguivalents

= recognise the per cent symbol (%) and know that
per cent relate to the number of parts per hundred

= wiite percentages as 8 fractions with a
denominator of 100 and as a decimal fraction
le.g. 0.71= :.:T_ Ti%)

Number facts:

Addition and subtraction:

Fractions, decimals and percentages Measurement
Pupils should be taught to: Pupils should be taught to:
= read and write decimal numbers as frecions = convert between different units of matric measure

such as kilometre to metre, centimetrs to metra,

centimatre and millimetre, gram and kilogram, litre
and millilitre
know and use equivalences between metric units
and common imperial unite such a8 inches, pounds  «
and pints

Geometry

Pupils should be taughi to:

= identify angles at a point {one whole turn) as 360°

= identify angles at a point on & straight line (half a
tum) as 1807

= identify angles in a right angle {guarter of a turn) &s
mh

recognize multiples of 907

= know the sum of the angles in any tiangle is 160°
»  know the sum of the angles in any quadrniateral is
360°

Number Facts: Fractions

10,000 + 100 = 100

J

L
A% =04=2=1 =22
5 10

J

A
e 1+100==0.0 2+100=—=002

+ Derive new facts from known facts: 14 104

For exampla:

12x5=60 B0+ 5=12 3+100 = =—=0.03 4+100=—=004

52%5=6.0 6+5=12 roa roa

5x7=135 5%07=35 p .

5% 0.07 =035 5+1DD=E=D.05 E+1DD=E=D_DE
= Square numbers: 7 _a

1,4 9, 16, 25 36, 49, 64, 81,100, 7+100=_—-=007 8+100=_-=0.08

121, 144
= Prime numbers: 9+1ﬂﬂ'=i=ﬂ_m 1u+1m=£=i=u1

2,357, 11,13,17. 18 100 100 L
* Associaled facts s 0% =01=L=20-109

10,000 = 9500 = 500 1o 109 1000

10,000 = 5000 + 5000 50%=05=E Tt

10,000 = 2500 + 2500 + 2500 + 2500 _ _1 _ 5

10,000 + 2 = 5000 B%H=025=7 =

10,000 + 4 = 2500 75% =075=2 =%

10,000 + 5 = 2000 Lo

10,000 + 10 = 1000 20%=02=- =—=—

(9 Number Facts: Measure )

1mm =|—1n cm
imm=——m
1kg=22Ilbs

1L =1.76 pints
1m = 39.4 inches
1cm = 2.54 inches

- & ® »

= means ‘approximately equal to’

S/

Number Facts: Geometry

)

- 3B0+4=080
. 360+2=180
. fdaau:zvﬂ

=« complements such as

«  multiples: 90 , 180, 270 , 360 , 450 , 540

i—ufaﬂ-ﬂ=90
Zof 360 = 180

TO+110 =180
95 + 85 =180

NS J
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide Services
Mathematical models and images fo support conceptual understanding underpinning key facts in Year 5
1|2 3|4 |56 |7 |8(9|10|11|12|13(14|15|16(17 |18 |19 | 20
Using a number track to generate multiples of primes to identify primes: 2, 3, 5, 7, 11, 13, 17, 19 13
TN EEEEEREEEN
B
_IIZ _I:l -_'[I -_1C _IJ
r v T T e T T’ y » L T e T W T W T, T,
Square numbers have an 1000 [2000 (3000 (4000 |5000 6000 |7TOO0 (8000 |9.000 e W w4 o1 1 13
odd nur:iber of factors o0 | 200 [ 300 | 400 | 500 | c00 | 00 | o00 | 300 =10 =10 =10 -0 =18
0 m 0 aw | @ 60 m 80 =0 Multiplicative relationships between powers of ten
N 3 i 4 3 ? ] 9 _mea . w00 <100 w100
F . I 4 + 4 4 4 4 - C =~ =~ = “n
4 [ o) W. | uar 05| 06| oFf| o8| 09 ‘-U?_t“__ '99_‘____'2__‘_-__'&‘____': ___11_01
001 o002 o008 o004 008 o006 o007 o008 009 ~1m * 100 =100 10
) ) X ) ) . ) . Prime numbers have

Gattegno chart showing thousands, hundreds, tens,
ones, tenths and hundredths

; ; A hundred grid divlded into four equal parts. Ratio tables for ronversion
os | os 02 [ 02 [ 02 [ 02 [ 02 L - % im | 100cm 1.000ml | 1l 00p
1 1 3
035 [ 025 I 035 l 025 ﬂ.llﬂ 1]u 1[u.|lu 1101}1.1[n.tf}1]n.1 am | Tem 3700ml |37 fres e
Bar models showing 1 partitioned into 2, 4, 5 and 10 equal parts

1+2=05 and§0f1=o.5

exactly two factors

Key multiplication facts to support place value calculations, fractions and ratio

E1

£0.52

2x2=4

1+4=0.25 and0f1=0.25 53-8 |3x3-80
: 5= 1of1-= 4x2=8 |4x3=12 |4x4=18
1+5=02 andZof1-0.2 4x2=8 | 4312 |4xa =0 lss 25

1:+10=0.1 and 2 of1=01 Gx2=12|6x3=18 |6x4=24 |6x5=30 |6x6=236

10 Tx2=14|T=x3=21 |Tx4=28 |7x5=35|T=x6=42 |Tx7=49
Bx2=16 |8x3=24 |Bx4=32 |8x5=40|Bx6=48 |B=7=56 |B«8=564
Ox2=18 |9x3=27 |9x4 =36 |9x5=45|8x6=54 |9x7 =063 |9=x8=72

9x8=81

. SI;lampbhlrvs ‘Containg material developed by the Department for Education reference DIE-00100-2020 and licensed under Open Government Licence v3.0°
rvices D stionalapchives eov ik fdoc/open-povernment-lioen e fversian
| rans e e |

Hampshirt:

County Council




Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide
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Ratio and proportion
Fupils should be taught to:

sodve problems invohang the calculation of
percentages of quantibes such as 15% of 360 and
then use their solutions for comparison

represent fractions sums such as% +* %n ratio form
(aib) as 1:3

simplify ratios such as 236 to their simplest form
{1:3 in this case) using commaon factors

Number Facts: Year 6

Fractions, decimals, and percentages

Fupils should be taught to:

= @ssociate a fraction with division and calculate
decimal fraction equivalents for & vulgar fraction
(e.g. 0375=3

= recall and use equivalences between vulgar
fractions, decimals, and percentages

« use common factors to simplify fractions

= add and subtract fractions with different
denominators and mixed numbers

= multiply simple pair of proper fractions

= multiply one-digit numbers with up to w0 decimals
places by whole numbers (e.g. 1.37 x 5)

« divide numbers where the quatient has up o two
decimal places (eg. 145+ 4 = 3.75)

Measurement

Pupils should be taught to:
convert between commaon imperial and metric units

of measure. (e.g. miles and kilomatres)
recogniee when it is possible to use formulae for
the area and volume of shapes.

kmow and use formulse for the area of & tiangle,
tie area of a rectangle, the area of &
parallelogram, the volume of & cuboid and the
diameter of a circle (diameter = 2 x radius)

-

Number facts:

Ratio and proportion

For example:

as much is the same as 200%
+ Fluency with multiplication and

others beyond known facts.
+ For example:
24 : 48 simplifies to 1:2 with a
common factor of 24
(24 x 1 and 24 x 2)

/

« Derive new % facts from known facts:
1% doubled will give 2% of a quantity

10% halved will give 5% of a quantity
100% is the whole amount, so twice

division facts up to 12 x 12 and derive)

J

L]

= means ‘approximately equal to’

Geometry

Pupils should be taught to:

» illustrate and name parts of circles, including the
radius, diameter, and circumferenca.

= kmow and use the relstionship between the
diameter and the radius (diameter = 2 ¥ radius)

=  kmow that vertically opposite angles are equal and
use this to calculate missing angles anound a point

((9 Number Facts: Measure )

1km=2 mie
1 mile 12 km {or 1.6 km)

Area of a tiangle = % x base x height
Area of a rectangle = length x width
Area of a parallelogram

= length x perpendicular height
Volume of a cuboid

= length x width x height

Mumber Facts: Fractions
. 12.5%=u_125=§ 25%=n_25=';-’=§
37.5% = 0.375= ; 50% = 0.5 = i = ;
62.5% = 0.625 = g 75% = 0.75= ;-'z ;
32.5%:0325:5 1un%=1.n=§
112.5% = 1.125 = ;4 125% = 1.25= '—:
* 333%=0333..=
66.6% = 0.666... =
100% =10 = ;
133.3% = 1.333.. ;
266.6% = 2.666... =3
I 0.3 =0.3333333...... a recurring decimal continually
repeats and does not terminate

J

Q

+ Diameter = 2 x radius

)

Number Facts: Geometry

+ Radius =i % diameter

Hampshire
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Hampshire Mathematics Team : Questions, facts, models, and images to help children think and learn: A Parent’s Guide

Mathematical models and images to support conceptual understanding underpinning key facts in Year 6

0. 01 one hundredth 10000000 20000000 000000 43000000 0.00N000 GO000ON TON0O000 |GA0NONN0 |M000000 |
0.1 one tenth ‘@»@@ @ 1800000 | 2000000 T no0se0 | esote0 | sooonoe | 6000000 | 7000000 1 woon.000 ‘mn_m
1 one | \ K \ voaom | om0m ' 200,000 amin | woos | s | e | mame | 80w
‘ o ‘.ﬂ 1000 20 000 W 00 | @ I ‘b : - oo ! N 0e : 0 : "0
‘oo one hundred ;@ @ @ @ Ill)( 1 o0 | 7000 | 1000 | « o0 | » oo ] . oom 00 | "o | o0 ) bl
1,000 one thousand LA NSNS 22 S AR NN
" ~ W “w K - " ~ L
10,900 Son Siousan One million represented as ten 100,000-value -t 5 W . o1 o1 5| N .
100,000 one hundred thousand - ! { | 4 4 4 { i
1.000. 000 SRR place-value counters in a tens frame o oz | as | w o] o | o | o] as
s0 . 00 0: 000 o0 A ony| o] oo a0 a0 ook aer| son o)
mmd Gattegno chart to multiply and divide by 100
100,000
5,192,012 G D [ B08 S8 S0 OO0
< 5,192,012 < (& 200,000)
bead strings to show ‘for every 1 red bead, there are 3 blue beads’
| | | | | | | | VTR r:b=1:3
5,000,000 5,100,000 5,200,000 5,300,000 5,400,000 5,500,000 5,500,000 5,700,000 5,800,000 5,600,000 6,000,000 table to show total quantities in proportion
number line to identify the previous and next multiple of 100,000
number of red beads 1 2 3 “
1,000,000 number of blue beads 3 6 9 12
o0 | o0 | o | 0w total number of beads 4 8 12 16
1.000
2 | 2w | % | 2
] =
/'_‘\ +4 025 [ oz [ 028 | o= pron
-4— b l 29. a 2 s 13
12\) 2\_} 3 Bar models showing 1 million, 1,000 and 1 partitioned into 4 equal parts
R 1 » o=
oA =i 1,000,000 = 4 =250, 000 and ‘1of 1,000,000 = 250, 000 area of a rectangle = length x width
compare and simplify fractions 1,000 + 4=250 and; of 1,000 = 250 4x5=5x4=20cm?
1+ 4=025 and;of1=0.25
. HamPSh"e ‘Contains material developed by the Department for Education reference DIE-00100-2020 and licensed under Open Government Licence v3.0' HamPShirC
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