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Models and images for understanding addition and subtractionModels and images for understanding addition and subtraction


3  + 2   = 5


10 = 5 + 5


10 = 1 + 9


10 = 2 + 8


5 = 3 + 2


20 = 12 + 8


6 3 4+ +


10 3+
= 13


2 count on 5
2 + 5 = 7


5 + 2 = 7
5 count on 2
0 1 2 3 4 5 6 7


5 and 1 more is?


5 and 2 more is?


5 and 3 more is?


6


6,7


6,7,8


1 less than 8 is?


2 less than 8 is?


3 less than 8 is?


7


7,6


7,6,5


0 1 2 3 4 5 6 7 8 9 10


0 1 2 3 4 5 6 7 8 9 10


0 1 2 3 4 5 6 7 8 9 10


9 and 1 more is 10
9 add 1 equals 10
9 + 1 = 10 


1 less than 10 is 9
10 subtract 1 equals 9
10 − 1 = 9 


count back one, two or three 


count on one, two or three 


5 − ■■ = 3 ■■ − 2 = 3


6


Progression
● There are three people on the bus.One more gets on.How many are there now?
● There are four children in the home corner.One leaves.How many are left?
● How many different ways can you plant five bulbs in two bowls?


Reception


Year 1


Year 2


Year 3


Year 4


Autumn
● This domino has 3 spots on one


side and 2 on the other,making 5
altogether. If I turn it around,will
there still be 5?


● Start at 2, then count on 3. Start at
3, then count on 2.Will you land on
the same number?


● There are 8 grapes. I eat one, how
many are left? I eat another.How
many are left? And if I eat another?


● There are 10 people on a bus, 2 get
off, how many are left?


● This tower has 6 cubes and this one
has 4 cubes.What is the difference
in height?


Spring
● What 3 add 1? 6 plus 2? What is the


sum of 6 and 3? What is the total of 
5 and 7? What is 2 more than 5?


● What two numbers could be added
to make 9?


● There are 10 people on the top deck
of a bus,and 9 on the bottom.How
many people altogether?


● What is 5 count on 4? What is 4 take
away 2? 7 subtract 3? Subtract 2 from
11.What is 8 less than 9? What is the
difference between 14 and 12?


Summer
● What numbers go in the boxes?


12 + 3 = ■■ ; 12+ ■■ =15;
■■ + 3 = 15; ▲▲ + ■■ =15


● There are 5 pegs on a coat hanger,
4 are showing, how many are
hidden under the cloth?  What
number sentences could we write?


● I think of a number. I add 3.The
answer is 7. What’s my number?


● What numbers go in the boxes?
21 − 11 = ■■ ; 21− ■■ = 10;
■■ − 11 = 10; ■■ − ▲▲ = 10


Autumn
● This domino has 7 spots, 3 on one


side and 4 on the other. What
number sentences could you write
about it?


● Start at 7 on your number line and
count on 3. If you start at 3 and
count on 7,will you get to the same
number or not?


● There are 10 grapes, you eat 4, how
many are left?


● There are 20 people on a bus, 3 get
off, how many people are left?


● If two towers have a difference of 3
cubes, how tall might they be?


Spring
● What is 18 plus 4? What is the 


sum of 14 and 16? What is 15 more
than 3?


● Find three numbers with a total of 15.
● What must I add to 14 to make 16?
● There are 14 people on the top


deck of a bus, and 9 below.How
many people altogether?


● What is 14 subtract 2? Subtract 30
from 70.


● What number must I take from 20
to leave 3?


● Find pairs of numbers with a
difference of 10.


Summer
● What numbers go in the boxes? 


61+10 = ■■; 61 + ■■ = 71;
■■ +10 = 71; ■■ + ▲▲ = 50


● There are 10 pegs on a coat hanger.
6 are showing, how many are
hidden? What number sentences
could we write? 


● I think of a number. I add 10.The
answer is 30. What is my number?


● What numbers go in the boxes? 
86 − 50 = ■■ ; 26 − ■■ =16;
■■ − 40 = 28; ■■ − ▲▲ = 40


● You have 70p and spend 30p,what
do you have left? What number
sentence would you write?


Autumn
● If 2 dominoes have 20 spots


altogether. How many spots might
be on each side of each domino?


● To work out 5 + 29 would you
count on 5 or 29? Why? Does it
matter which number you start at?


● You have 57p in your pocket and
spend 49p, how much do you 
have left?


● There were 24 people on a bus.
There are now only 16.How many
got off? What number sentence
would you write about this?


Spring
● What is 70 plus 50? Add 60 to 14.


What is the total or sum of 26 
and 9?


● Find three numbers with a total 
of 23.


● What must I add to 4 to make 23?
● There are 24 people on top deck of


a bus and 16 below. How many
altogether?


● What is 35 take away 8? Take 7
from 42. Subtract 40 from 95.


● What must I take from 14 to leave 6?
● What is the difference between 22


and 5?
● How many more than 4 is 49?


Summer
● What numbers go in the boxes?


36 + 58 = ■■ ; 127 + ■■ = 147;
■■ + 20 = 147; ▲▲ + ■■ = 100


● There are 20 pegs on a coat hanger.
14 are showing.How many are
hidden? What number sentences
could we write?


● I think of a number. I add 45.The
answer is 95. What is my number?


● What numbers go in the boxes? 
78 − 56 = ■■ ; ■■ − 15 = 19;
▲▲ − ■■ =37; 20 − ▲▲ = 5


● One plant is 40 cm tall, another is
56 cm tall. What is the difference
between their heights? What
number sentence would you write?


● Increase 48 by 22.
● Which three numbers could have a total of 103? Are there any others?
● What numbers go in the boxes? 91 + ■■ + 48 = 250; ■■ + ▲▲ = 1000.0 1 2 3 4 5 6 7 8 9 10


7,6,5


7 8


The difference
between 11
and 14 is 3.
14 − 11 = 3
11 + ■■ = 14


Which line has most money?
How much more?


6 and how many
more make 10?
6 + ■■ = 10


0 14


14


0 11


0 11


The difference is?


10 grapes,
eat two.How 


many left? 


9, 8
8 left


10 grapes,
eat one,how 
many left? 9.


And another? 8.
Another,7. . .


0 1 2 3 4 5 6 7 8 9 10


How many more
forks do we need?


0 1 2 3 4 53 + ■■ = 5


22 − 3 22 − 19 = 3


2019


−1 −2


22 2019


+1 +2


22


Ref: DfES 0508-2003 G(6)







● Respond rapidly to oral or written
questions, explaining the strategy used.


3754 add 30; subtract 50 from 225
What is the sum of 16, 64 and 153?
What is the difference between 
155 and 390?
Increase 190 by 37. How many more
than 952 is 1050?
570 add a number is 620.What is 
the number?


Use known facts to answer:


■■ + 62 = 189; 7.6 + 5.8 = ■■ ;
■■ − 62 = 189; 7.6 − 5.8 = ■■


Use informal pencil and paper jottings
to answer:


■■ + 756 = 924; ▲▲ + ■■ = 1;
■■ − 256 = 424; ■■ − ▲▲ = 1.2


Use a written method to answer:


14 136 + 3258 + 487 = ■■ ;
141.36 − 32.58


Use a calculator to:


find all the different totals you can make
by using three of these five numbers:


8, 4008, 562, 3103, 95


Find all the differences you can make 
by using two of the numbers.


Potential difficulties


Understanding addition and subtraction


Children may:


● count forwards from one, as they are used to doing so when counting objects but
cannot count from any starting number;


● count forwards confidently but lose their place and lack fluency when counting
backwards, particularly when crossing the tens boundaries;


● know the answer to one more or one less, but when adding or subtracting larger
numbers make mistakes as they include the first number when counting on/back,
e.g. say ‘16, 15, 14’ when subtracting 3 from 16;


● continue to rely on a combining model when adding two or more groups, having 
to count every object in the combined group rather than counting on from the
larger group;


● not identify the number of items in a small group (subitise) and so have to count
them out, consequently losing track when subtracting a small number mentally;


● use the take-away model when subtracting, e.g. 22 − 3, counting back to 19, but
continue to apply the model to calculations such as 24 −17 rather than use the
difference model and count up from 17;


● count on or back without reference to the tens landmarks or knowledge of number
facts and place value, e.g. counting on in ones from 15 when working out 26 − 15
rather than bridging though 20;


● add and subtract by counting on or back but not recognise the inverse relationship
between the operations and so not be able to derive the associated subtraction
facts from addition facts or vice versa;


● count on or back in tens and ones but not combine these processes, for example
when subtracting nine, subtract ten and then adjust by adding one;


● associate + with addition and − with subtraction and do calculations such as 4 + 3
and 6 – 4, but not be able to find missing numbers in statements such as ■■ + 4 = 9
and ■■ – 4 = 5;


● recognise what calculation to do when word problems include the words add or
take away, but are less confident when other language is used such as fewer, sum,
total or difference;


● when shown, use resources or models such as number lines to help with simple
calculations, but not be able to apply these to unfamiliar contexts or to solving
simple word problems.
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Other useful models and images Examples of progression and application in Years 4 to 6


Year 5


Year 6


● Understand and use when appropriate
the principles (but not the names) of
the commutative and associative laws
as they apply to addition.


86 + 95 = 95 + 86


25 + 17 + 18 = 25 + (17 + 18)
= 25 + 35
= 60


● Understand that subtraction is 
non-commutative, i.e. 5 – 7 is not the
same as 7 – 5.


● Understand that the sum of two
positive numbers is greater than either
number, and that subtracting a positive
number makes a number less.


● Understand that addition is the inverse
of subtraction (addition reverses
subtraction and vice versa) and use this
to check results.


Check 625 − 87 = 538 with 
538 + 87 = 625.


● Respond rapidly to oral or written
questions, explaining the strategy used.


654 add 50; 63 subtract 46.
Add 15, 6, 4, 15 and 1.
What is the sum of 26 and 39? What 
is the difference between 28 and 65?
Increase 48 by 22.What is 170 less
than 250?
Find three numbers with a total of 103.
Find pairs of numbers with a difference
of 79.


Use known number facts to 
rapidly answer:


27 + 8 = ■■ ; ■■ + 12 = 19;
27 − 19 = ■■ ; 43 − ■■ = 4


Use a number line or mental 
strategies to answer:


76 + 58; ■■ + ▲▲ + ●● = 100;
136 − 78 = ■■ ; ▲▲ − ■■ = 54


Use jottings or a pencil and paper
method to answer:


4136 + 3258 = ■■ ; ▲▲  + ■■ = 1000
1258 − 576 = ■■ ; ■■ − ▲▲ = 682


Year 4


These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.


● Respond rapidly to oral or written
questions, explaining the strategy used.


Add 1200, 400, 600, 1200 and 15.
Take 300 from 1240.
Increase 250 by 420.How much less
than 4.8 is 4.2?
2.8 add a number is 4.3.What is 
the number?
Which three numbers could have a
total of 1?
Find pairs of numbers with a difference
of 13.5.


Use known facts to answer:


■■ + 2.56 = 5.38; 91 + ■■ + 48 = 250;
■■ − 2.56 = 5.38; 7.65 − 6.85 = ■■


Use informal pencil and paper jottings
to answer:


■■ + 1475 = 6924; ■■ + ▲▲ = 0.1;
■■ − 1475 = 2924; ■■ − ▲▲ = 0.03


Use a written method to answer:


421.36 + 25.7 + 53.25 = ■■ ;
421.3 − 82.57 = ■■


Use a calculator to:


find all the different totals you can make
by using three of these five numbers:


1.07, 0.3, 37.03, 17.73, 31.7


Find all the differences you can by using
two of the numbers.


See also section 6: mental calculation strategies (pages 40–47); pencil and paper procedures (pages 48–51); check results of
calculations (pages 72–73); problems involving numbers in ‘real life’; money, time and measures (pages 82–89).







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice






Models and images for addition and subtraction facts to 20
double 6 = 12
half of 12 = 6 


6 + 6 = 12
12 − 6 = 6


double 7 = 14
half of 14 = 7 


7 + 7 = 14
14 − 7 = 7      etc.


10 = 5 + 5
10 − 5 = 5 


10 = 6 + 4
10 − 4 = 6 


4 + 6 = 10
10 − 6 = 4


10 = 7 + 3
10 − 3 = 7 


3 + 7 = 10
10 − 7 = 3


10 = 8 + 2
10 − 2 = 8 


2 + 8 = 10
10 − 8 = 2  


10 = 9 + 1
10 − 1 = 9 


1 + 9 = 10
10 − 9 = 1


7 + ? = 10 10 − ? = 7


6 = 5 + 1
6 − 1 = 5


1 + 5 = 6
6 − 5 = 1


7 = 5 + 2
7 − 2 = 5


2 + 5 = 7
7 − 5 = 2


7 = 4 + 3
7 − 3 = 4


3 + 4 = 7
7 − 4 = 3


7 + 3= 10


15 + 5 = 20


20 = 11 + 9 9 + 11 = 20 
20 − 9 = 11 20 − 11 = 9
(10 + 1 + 9 = 10 + 10 = 20)


20 = 12 + 8 8 + 12 = 20
20 − 8 = 12 20 − 12 = 8
(10 + 2 + 8 = 10 + 10 = 20)


20 = 13 + 7 7 + 13 = 20 
20 − 7 = 13 20 − 13 = 7
(10 + 3 + 7 = 10 + 10 = 20)


15 = 11 + 4 4 + 11 = 15 
15 − 4 = 11 15 − 11 = 4


15 = 12 + 3 3 + 12 = 5 
15 − 3 = 12 15 − 12 = 3


17 = 13 + 4 4 + 13 = 17 
17 − 4 = 13 17 − 13 = 4


13 = 9 + 4 4 + 9 = 13 
13 − 4 = 9 13 − 9 = 4


11 = 8 + 3 3 + 8 = 11 
11 − 3 = 8 11 − 8 = 3etc.


etc.


etc.


20 = 15 + 5 5 + 15 = 20 
20 − 5 = 15 20 − 15 = 20
(10 + 5 + 5 = 10 + 10 = 20)


8 + ? = 10


1 + 1 = 2 2 − 1 = 1
double 1 is 2 half of 2 is 1 


2 + 2 = 4 4 − 2 = 2
double 2 is 4 half of 4 is 2 
…


10 = 5 + 5


Models and images for addition and subtraction facts to 20


10 = 7 + 3


10 = 3 + 7


7 + ? = 10


5 + ? = 10 10 − 5 = ?


6 + ? = 10 ? + 6 = 10
10 − 6 = ? 10 − 4 = 6


9 + ? = 10 ? + 9 = 10
10 − 9 = ? 10 − ? = 9
…


20 = 10 + 10
20 − 10 = 10


Progression
● What is one more, one less than 6, 4, 8 etc?
● There are 5 toys in a box. If I put one more in (take one out) how may are in the box now?
● How many toes on 2 feet?
● How many pairs of shoes for a horse? How many shoes altogether? And for two horses?


Reception


Year 1


Year 2


Year 3


Year 4


Autumn
● What is one more, 2 more than 8?
● What is one less, 2 less than 8?
● Find pairs of cards that total 10.
● If 7 + 3 = 10 what else do you know?
● I put 4 pennies in my purse. I add


another 3.How many pennies are in
the purse now? If I take out 2
pennies, how many pennies are in
the purse?


Spring
● We have 10 pegs on the coathangers,


how can we split them into 2
groups? Is there another way? 
How can you be sure you have got
them all?


● I’m thinking of a number and I 
add 2.The total is 7. What was 
my number?


● Put eight bears in a box.Take out 
4.How many are there in the 
box now?


● How many corners do 2 
triangles have?


● 10 green bottles . . . 3 accidentally
fall.How many bottles are left?


Summer
● What is 10 more than 16? What is


10 less than 22?
● What is 5 add 10? What is 5 add 9?


How did you do that? 
● Using digit cards show me two


numbers that have a difference of 2.
● How many days are in 2 weeks?
● What is 4 + 2 + 1?


Autumn
● If 9 − 2 = 7,what else do you know?
● What is half of 18, 14?
● What is double 8, 6?
● Which three numbers could add up


to 12? Are there any others?
● What is 4 + 6? What is 40 + 60?


Spring
● What addition facts can you use to


help you calculate 12 − 5, 19 − 8 etc?
● Look at this number sentence 


■■ + ▲▲ = 7. What could the two
missing numbers be? What else?


● Can you show me pairs of numbers
that total 17?


● What numbers go in the boxes 
23 − 19 = ■■ , 73 − 68 = ■■ ,
58 + ■■ = 61, 85 + ■■ = 91?


● What is 6 + 7, 21 + 20, 42 + 41?


Summer
● I thought of a number and subtracted


9.The answer was 6.What was my
number? How do you know?


● Find pairs of cards that total 18.
● Show me on the number line how


many steps you must take to get
from 13 to 20, or 17 back to 13 etc.


● Make as many number sentences as
you can using 6, 5 and 11.


● What is 43 + 9, 42 − 9, 50 − 11,
25 + 19?


Autumn
● ■■ − ▲▲ = 19. What could the two


missing numbers be? What else?
● What is 30 + 70? What is 300 + 700? 
● What number would we add to 25


to get 100?
● What is the nearest double to 


13, 19, 71?
● Start with 14 on the number line.


Count back in threes.Tell me the
numbers you get.


Spring
● ■■ + ▲▲ − ◆◆ = 20.What could the


three missing numbers be?
● How many ways can you use 4, 7,


and 11 in a number sentence?
● What is 127 + 11, 136 − 9, 57 − 39,


103 + 69?
● Continue the pattern 16 + 3 = 19,


16 + 13 = 29 etc.What is 16 + 83?


Summer
● Work out 3 + 8 + 17. What number


facts did you use?
● Can you do 15 − 8 in your head?


How does this help you to find 
150 − 80, 65 − 58?


● What numbers go in the box 
7 + 7 = ■■ , 17 + 17 = ■■ , 27 + 27 = ■■ ?
What is double 77?


● What is half of 20, half of 16? Can
you tell me half of 36?


● Give me four number facts using 19 and 5.
● Find the total of 18, 16, 12, 5. What number facts did you use?
● What is 5016 − 5009? What simple calculation is this equivalent to?
● What is double 14? What is 140 + 147?


Ref: DfES 0508-2003 G(2)







Addition and subtraction facts to 20
Potential difficulties


Children may:


● learn the pairs of numbers that total 20, but not know the pairs that total each of
the numbers up to 20;


● be able to add and subtract correctly when told the operation, but cannot decide
which operation to use as they do not understand the meaning of, or the
relationships between, addition and subtraction;


● be insecure with facts to 20 as they have not progressed from facts to 5, to 10 and
to 20, and cannot make links between the different facts;


● think they have to learn that 3 + 7 = 10 and 7 + 3 = 10 as they do not understand
the commutativity of addition;


● interpret the equals sign as ‘makes’ or ‘gives an answer of’ rather than ‘equals’ or
think of it as a balance, and cannot interpret 9 = 2 + 7 correctly or use this fact to
establish 19 = 12 + 7 etc;


● not be able to complete number sentences with the empty box in each of the three
positions as they only see the empty box as the answer on the right-hand side;


● not record facts correctly as they have few strategies for remembering facts that
involve visual images, rhymes or mnemonics etc;


● be unable to identify patterns which they can use to extend their knowledge of
number facts, e.g. 19 − 1 = 18, 19 − 2 = 17, 19 − 3 = 16, 19 − 4 = 15;


● not use visual images enough to help them, for example when doubling 4 not ‘see’
how the fingers on each hand show 4 + 4,or imagine a balance of 6 red and 6 blue
beads when halving 12;


● not associate number facts such as 13 + 5 = 18 with 18 − 5 = 13 etc as they do not
understand that addition and subtraction are inverse operations;


● think that they must always take the smaller number from the larger number, and
later have to correct this misunderstanding when introduced to subtraction that
involves crossing boundaries as in 62 − 37, or when introduced to negative numbers;


● confuse the vocabulary of addition and subtraction when applying their knowledge
of facts to solving problems, for example, associating ‘how many?’ with adding to
find a total,when the question asks for ‘how many more?’
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Other useful models and images Examples of progression and application in Years 4 to 6


Year 4


Year 5


Year 6


● Derive quickly all number pairs that total 100.


62 + ■■ = 100; 100 = 75 + ■■ ; what needs to be added to 37 to make 100?


● Add 3 to 4 small numbers, find pairs totalling 10, or 9 or 11.


4 + 1 + 7 + 9 = 10 + 11 = 21


● Use known number facts and place value to add or subtract mentally, including a 
pair of two-digit numbers.


45 + 22 = ■■ ; 76 − ■■ = 51; 486 + ■■ = 500; 8400 + ■■ = 9000; 6000 − 5985 = ■■


Add several multiples of 10, looking for pairs which total 100.
30 + 40 + 70 = ■■


● Derive quickly decimals that total 1 or 10.


■■ + 0.8 = 1; 6.2 + ■■ = 10


● Use known number facts and place value for mental addition and subtraction.


What needs to be added to 3.7 to make 4?


0.9 + 0.7 = ■■ ; 470 + 380 = ■■ ; 810 − 380 = ■■ ; 7.4 + 9.8 = ■■ ; 9.2 − 8.6 = ■■


Work mentally to complete questions such as 27 + 36 + 13 = ■■ looking for pairs 
that make multiples of 10 and doing these first.


● Use known number facts and place value for mental addition and subtraction.


What needs to be added to 6.47 to make 7?


5 − 4.81 = ■■ ; 5700 + 2500 = ■■ ; 6200 − 3800 = ■■ ; 0.67 + 0.2 = ■■ ; 0.5 + 0.31 = ■■


Children will also need their knowledge of addition and subtraction facts to 20 when carrying out pencil and paper calculations.
See section 6, pages 48–51of the Framework.


These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.
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0 2 4 6 8 10


Models and images for understanding multiplication and divisionModels and images for understanding multiplication and division


2 + 2 + 2 + 2 + 2 = 10
2 × 5 = 10
2 multiplied by 5
5 pairs
5 hops of 2


half of 8 is 4
8 ÷ 2 = 4


double 4 is 8
4 × 2 = 8


5 hops in 15.How big is each hop?


15 ÷ 5 = 3


15 shared between 5


15 ÷ 3 = 5


5 + 5 + 5 + 5 + 5 + 5 = 30
5 × 6 = 30
5 multiplied by 6
6 groups of 5
6 hops of 5


10p + 10p + 10p + 10p + 10p = 50p
10p × 5 = 50p
5 hops of 10


0
2 2


5 5


2 2 2
10


0 10 20 30 40 50


0 8


0 5 10 15 20 25 30


4 × 2 = 8 5 × 2 = 10


2 × 4 = 8 2 × 5 = 10


4 × 2 = 8 5 × 2 = 10


2 × 4 = 8


I’m 3 times
as tall as you.


I’m 3 metres tall.


How many 3s 
in 15?


I’m only 
1 metre tall.


Three times 
as many


Twice as 
many


0 1 2 3 4 5 6 7 8 9 10


0 3 6 9 12 15 18 21 24 27 30


0 3 6 9 12 15 18 21 24 27 30


0 6 12 18 24 30 36 42 48 54 60


0 3 6 9


3


6 9 12


15


12 15


0 15


Progression
● Count in twos from 0 to 10,will we say 9?
● Count round the circle of children in twos,who do you think will say 60?


Reception


Year 1


Year 2


Year 3


Year 4


Autumn
● Count in 10s from 0 to 100.Count


in 10s to 50, holding up a finger for
each 10 we count.How many 10s
did we count?


● How many 10p coins are here?
How much money is that?


● What is double 2?
● How many socks in 2 pairs?
● Share 6 biscuits between two people


so each person has the same number
each.How many do they have each?


Spring
● Count in 2s to 30.Count in 2s to 


10, holding up a finger for each 
2 we count.How many 2s have 
we counted?


● Count in 5s to 15.How many 5s 
have we counted?


● How many toes are there on 
two feet?


● How many gloves in 3 pairs?
● This domino is a double 4.How


many spots does it have?


Summer
● Count in 3s from 0 to 30.How


many 3s did we count?
● How many sides are there on 4


triangles? Count them in 3s.
● What is double 5?
● What is half of 10?
● I roll double 3.What’s my score?
● There are 8 raisins.Take half, how


many have you taken?


Autumn
● What is 5 + 5 + 5? 


How can we write this as a
multiplication sentence?


● What numbers go in the boxes?
6 × 2 = ■■; ■■ × 10 = 40;
■■ × ▲▲ = 12


● How many 2s make 8?
● What numbers go in the boxes?


6 ÷ 2 = ■■; 20 ÷ ■■ = 2;
■■ ÷ 10 = 3


● There are 12 cubes.Make 3 
towers the same height.How tall 
is each tower?


Spring
● What multiplication sentences


could we write about this array?
●  ●  ●  ●  ●


●  ●  ●  ●  ●


● What are two 5s? Double 6? 
6 times 2? 6 multiplied by 2?


● What is half of 12?
● If 6 grapes are shared equally


between two people, how many will
they get each?


● If Sarah counts in 2s, and Nigel
counts in 5s,when will they reach
the same number? 


● How many 10s can you subtract
from 60? 


Summer
● If double 11 is 22,what is half of 22?
● If 12 × 2 = 24,what is 24 ÷ 2? 
● A giant is twice as tall as a 10m high


house.How tall is the giant?
● One snake is half the length of


another snake which is 20 cm long.
How long is the shorter snake?


● I doubled 3, then doubled the
answer. What number did I get? I
halved this number and then halved
it again. What was my answer?


● What is the product of 15 and 6?
● If you add 10 × 5 and 8 × 5,what multiple of 5 do you get?
● Is 40 a multiple of 5? How do you know?
● What numbers go in the boxes?


4 × ■■ + 8 = 24; 33 = 4 × ■■ + ▲▲


2


4 4


2 2 2


2 hops of 4


4 hops of 2


2 hops of 5


5 hops of 2


Autumn
● What is 10 added together 4 times?


How can we write this as an
addition? And as a multiplication?


● Describe this array.
●  ●  ●  ●  ●


●  ●  ●  ●  ●


●  ●  ●  ●  ●


● I have 4 stickers. If you had 3 times
as many stickers how many would
you have?


● What is the product of 6 and 2? Of
2 and 6? What is 5 multiplied by 3?


● Is 35 a multiple of 5?
● What numbers go in the boxes?


4 × 4 = ■■; 10 × ■■ = 80; ■■ × 5 = 30;
6 × 20 = ■■; ■■ × ▲▲ = 60


Spring
● If 7 × 5 = 35,what is 35 ÷ 5?
● What four multiplication and


division sentences can you write to
using 2, 5 and 10?


● Share 18 between 2.Divide 25 by 5.
How many fives make 45? How
many 5p coins do you get for 35p?


● How many 5s make 35?
● Share 18 between 2.Divide 25 by 5.
● How many lengths of 10m can you


cut from 80m of rope?
● A baker bakes 24 buns. She puts 6


buns in every packet.How many
packets can she fill?


● What numbers go in the boxes?
16 ÷ 2 = ■■; 30 ÷ ■■ = 6; ■■ ÷ 5 = 7


Summer
● How many lengths of 10 cm can you


cut from 81cm of tape? How many
will be left?


● If you put 25 eggs in boxes of 10,
how many boxes would you fill?
How many eggs would be left over?


● Count a handful of pasta pieces by
grouping them in 5s.How many 5s
were there? How many left over?
How many pasta pieces altogether?
What division sentence could 
you write?


● What numbers go in the boxes?
17 = 5 × 3 + ■■; ■■ = 2 × 8 + 1
29 = 5 × ■■ + 4;


× 3 × 2


× 2 × 2 × 2× 3× 3 × 3 × 3


12 × 2 = 24


4 × 3 = 12


2 × 5 = 10


Ref: DfES 0508-2003 G(5)







Potential difficulties


Understanding multiplication and division


Children may:


● be able to double four by pairing two groups of four and counting the group of
eight but do not associate this addition with the equivalent multiplication four
multiplied by two;


● halve by sharing or forming pairs and counting but may not associate it with
division by two or division between two;


● halve and double independently,without recognising they are inverse operations,
for example, knowing that half of eight is four means that double four is eight;


● interpret 12 ÷ 3 as 12 shared between 3 and use objects or pictures to share out
the 12, but lose track of their recording as the numbers increase as they have no
other strategy available such as counting in steps or groups;


● interpret 6 × 2 as six lots of 2 and apply repeated addition of two, rather than
doubling the six;


● not be proficient in counting forwards and backwards in equal steps, and so make
mistakes when carrying out repeated addition or repeated subtraction;


● understand multiplication as repeated addition and resort to this method without
using known facts, for example writing 6 × 7 as 7 + 7 + 7 + 7 + 7 + 7 and counting
in 7s despite knowing that 5 × 7 = 35;


● understand division as repeated subtraction and use a method of counting back
but lose track of the number of steps to the answer;


● carry out division by sharing or grouping but cannot cope with a remainder and do
not recognise that a remainder must always be less than the divisor;


● associate × with multiplication and ÷ with division and do calculations 8 × 2 and 
16 ÷ 2 but are not able to find missing numbers in statements such as 6 × ■■ = 12
and ■■ ÷ 5 = 3;


● recognise what calculation to do when word problems include the words times or
share, but are less confident when other language is used such as product, divided
by, remainder, and mistakenly associate ‘how many?’ and ‘how much?’ with addition
or subtraction;


● understand multiplication as repeated addition, and division as repeated
subtraction, but not as scaling up and down to prepare the way for later work in
measures and on ratio.
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Other useful models and images Examples of progression and application in Years 4 to 6


Year 4


Year 5


Year 6


● Understand and use when appropriate
the principles (but not the names) of the
commutative,associative and distributive
laws as they apply to multiplication.


8 × 15 = 15 × 8;
6 × 15 = 6 × (5 × 3)  
= (6 × 5) × 3 = 30 × 3 = 90;
18 × 5 = (10 + 8) × 5 = (10 × 5) + (8 × 5)
= 50 + 40 = 90


● Understand that:


86 + 86 + 86 is equivalent to 86 × 3 
or 3 × 86; multiplication by one 
leaves a number unchanged and that
multiplication by 0 results in zero.


● Understand the operation of division
either as sharing equally or as 
grouping and that division by 1 leaves 
a number unchanged.


● Understand that multiplication is the
inverse of division (multiplication
reverses division and vice-versa) and
use this to check results.


● Demonstrate understanding of
multiplying or dividing a whole number
by 10.


● Respond rapidly to oral or written
questions, explaining the strategy used.


Two elevens; double 16;
9 multiplied by 3; divide 69 by 3.
Is 40 a multiple of 5? How do you know?
Is 72 divisible by 3? How do you know?
What is the product of 15 and 6? Tell
me two numbers with a quotient of 5.


Use known facts to answer:


7 × 2 = ■■; 10 × ■■ = 80; ■■ × 5 = 35;
36 ÷ 4 = ■■; 60 ÷ ■■ = 6; ■■ ÷ 3 = 7


Use mental or mental with jottings 
to answer:


90 × 6 = ■■; 8 × ■■ = 560;
■■ × 90 = 270; 320 ÷ 4 = ■■;
240 ÷ ■■ = 60; ■■ ÷ 30 = 8


● Give a remainder as a whole number.


41 ÷ 4 = 10 remainder 1


● Make sensible decisions about
rounding up or down after division.


I have £62.Tickets cost £8 each.
62 ÷ 8 = 7 remainder 6. I can only buy 
7 tickets.


● Understand that,with positive whole
numbers,multiplying makes a 
number larger, and division makes a
number smaller.


● Demonstrate understanding of
multiplying or dividing a whole number
by 10 or 100.


● Understand that division is non-
commutative.


72 ÷ 9 is not the same as 9 ÷ 72


● Understand that a number cannot be
divided by zero.


● Start to use brackets: know that they
determine the order of operations, and
that their contents are worked out first.


3 + (6 × 5) = 33,where as 
(3 + 6) × 5 = 45


● Respond rapidly to oral or written
questions, explaining the strategy used.


Double 32;multiply 31 by 8; divide 56
by 7;what is the remainder when 74 is
divided by 8? 
What is the product of 25 and 4? 
What are the factors of 36? Is 81 a
multiple of 3? Is 156 divisible by 6? 
How do you know?


Use mental or mental with jottings 
to answer:


80 × 9 = ■■; ■■ × 9 = 0.36;
172 ÷ 4 = ■■; = 18


Use written methods or a calculator 
to answer:


134 × 46 = ■■; 2.7 × ■■ = ■■;
(14 × 60) + ■■; 900 ÷ 36 = ■■;
(125 ÷ ■■) + 2 = 27; = 46


● Begin to give a quotient as a fraction or
decimal fraction.


43 ÷ 9 = 4 ; 61 ÷ 4 = 15.25


● Relate division and fractions.


of 24 is equivalent to 24 ÷ 3
or or 8.


● Solve simple problems using ideas of
ratio and proportion.


Zara uses 3 tomatoes for every    litre
of sauce.How much sauce can she
make from 15 tomatoes?


● Demonstrate understanding of
multiplying or dividing a whole number
by 10, 100 or 1000.


● Respond rapidly to oral or written
questions, explaining the strategy used.


Double 75;multiply 25 by 8; divide 15
into 225;what is the remainder when
104 is divided by 12? 
What is the product of 125 and 4? 
What are the factors of 98?


Use mental or mental with jottings 
to answer:


0.7 × 20 = ■■; 0.3 × ■■ = 2.4;
17.2 ÷ 4 = ■■; = 39


Use written methods or a calculator 
to answer:


738 × 639 = 13; (41 × 76) + ■■ = 4000;
4123 ÷ 365; (100 ÷ ■■) + 5 = 7.5


● Give a quotient as a decimal fraction,
rounding where appropriate to one
decimal place.


676 ÷ 8 = 84.5; 85 ÷ 7 = 12.1 to one
decimal place.


● Solve simple problems involving ratio
and proportion.


At the gym club there are 2 boys for
every 3 girls. There are 30 children at
the club.How many boys are there?


54
■■


■■
28


7
9


1
3


24
3


■■
25


These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.


See also section 6: mental calculation strategies (pages 40–47); pencil and paper procedures (pages 48–51); check results of
calculations (pages 72–73); problems involving numbers in ‘real life’; money, time and measures (pages 82–89).
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5 6 7 ? ?5,6,7, ? 10,9,8,7, ?8


50,60,70, ? 80


6


60


5 in the bag and 3 more


23p
33p, 43p. . .


54p
44p, 34p. . .


67. . . 57, 47, 37


10p


10p


10p10p


10p
10p


10p 10p
10p


23p and 10p more is 33p
and 10p more makes 43p


54p in the purse.Take 10p 
out, another 10p and so on


25 + 10 = 35


35, 45, 55 . . . 35 + 20 is 55


67 − 10 = 57


67, 57, 47, 37. . .


67− 30 is 37


6 in the bag, take 2 out


Imagine one more spot


Imagine one less spot
5 and 1 more is 6
1 less than 6 is 5


5 and 2 more is 7  
2 less than 7 is 5 


5 and 3 more is 8
3 less than 8 is 5


5 . . .6,7,8


5 . . .6,7


8 . . .7,6,5


6 + 10 = 16 96 − 10 = 86
16 + 10 = 26 86 − 10 = 76
26 + 10 = 36 76 − 10 = 66
36 + 10 = 46 etc.


36 + 20 = 56 76 − 30 = 46


36. . .46,
56, 66


76. . .66,
56, 46


7. . .6,5 5 . . .6,7,8


6 . . .5,4


5 . . .6 6 . . .5


1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20


21 22 23 24 25 26 27 28 29 30


31 32 33 34 35 36 37 38 39 40


41 42 43 44 45 46 47 48 49 50


51 52 53 54 55 56 57 58 59 60


61 62 63 64 65 66 67 68 69 70


71 72 73 74 75 76 77 78 79 80


81 82 83 84 85 86 87 88 89 90


91 92 93 94 95 96 97 98 99 100


35. . . 45, 55


8? ? 9 10


100,90,80,70, ?


Models and images for counting on and back in ones and tensModels and images for counting on and back in ones and tens


7


7 17


17


27 37 47 57 67 77 87 97


27 37 47 57 67 77 87 97


10 10020 30 40 50 60 70 80 90


Autumn
● What comes after 6? Before 9?


After 17? Before 15?
● 15,16,17,what are the next 


three numbers?
● 10,20,30,what’s the next number?
● If we count round the circle in ones


starting at Chris with 10,who will
say 14? Now count backwards
starting at Suna with 13,who will 
say 5?


Spring
● What is 2 more than 6? 2 less 


than 9?
● 70,60,50,what are the next 


three numbers?
● I’m going to drop 10p coins one at 


a time into a tin. Put up your hand
when I’ve dropped 70p into the tin.


● Count round the circle in tens
starting at Margaret with 50,who
will say 80?


● Count back in tens starting at Anil
with 50,who will say 30?


Summer
● 3,13,23,what are the next two


numbers?
● 54,44,34,what are the next two


numbers?
● There are 25 beads at this end of


the string, how many will there be if
I slide 10 more along to join them?
What will they look like? And 10
more? And 10 back again?


● Starting at 94 what is one less, now
ten less, now one less .. . keep going,
when will we stop?


Autumn
● If we count round the circle starting


at Julia with 23,who will say 53? If
we count backwards starting at Li
with 71,who will say 31?


● There is 43p in the purse,how much
will there be if we add another 10p?
If we start with 67p and take 10p
how much will there be?


● There’s a tower of 19 cubes,how
many will we add to make it have 
22 cubes?


● From zero, count in ones and back,
now count in ones but whisper
every other number. Can we count
in twos from zero? Can we count in
twos from 7? And back?


Spring
● There are 45 beads at this end of


the string, how many will there be if
I move 30 along to join them? And
then 20 back again?


● There is 50p in the purse,how 
many 10p coins should we add to
make it 80p?


● From zero count in tens, and back 
to zero.Now count in hundreds,
and back.


● From zero, count in ones but
whisper 1 and 2 shout 3,whisper 4
and 5 shout 6 and so on? And back?
Can we count in threes? 


Summer
● I’ve pushed a number of one beads


to one side of the string, how many?
How did you count them?


● There’s 16 on the counting stick,
how many would we count on to
get to 21? There is 54,how many
would we count back to reach 49?


● There is 23p in the purse,how many
10p coins would we add to make it
53p? How many would we then take
out to make it 33p?


● From zero, count in tens, and back.
Can we shout the 5 numbers in
between the tens this time? And
back? What if we start at 2, can we
count in fives?


Autumn
● 70,80,90,what are the next three


numbers? 140,130,120,what are the
next three numbers?


● 150,250,350,what are the next 
two numbers?


● 570,470,370,what are the next
three numbers?


● What is 20 more than 170? 30 less
than 250?


● Count in ones from zero,and back.
Now count in twos,and back.
Can we count in fours,and back?
What if we start at 3?


Spring
● 73,83,93,what are the next three


numbers? 872,772,672,what are
the next  three numbers? 


● What is I less than 300? What is 1
more than 499? 


● What is 10 more than 292? 10 less
than 403?


● Count on 3 from 34,where do 
you land? Keep going.Count back 
5 from 27 where do you land? 
Keep going.


Summer
● 463,473,483,what are the next


three numbers? 733,723,713,what
are the next three numbers?


● Count on 15 from 110 on the
number line,where do you land?
How did you count on?


● Count back from 176 to 171, how
many did you count back?


● From 35 count in hundreds, and
back. From 35 count in tens, and
back.What digits change when we
count in tens,hundreds,ones? 


● What is 1 more than 3449? I less? 10 more? 100 less?
● What is 60 more than 743? 50 less than 743?
● From zero, count in 25s and back.Can we count past zero?


● One, two,buckle my shoe, three, four knock at the door’,what two numbers come next?
● ‘10, 9, 8, 7. . . ’ carry on until blast off!
● If we count round the circle starting at Sam with 3,who will say 5?


Reception


Year 1


Year 2


Year 3


Year 4


Progression
Ref: DfES 0508-2003 G(3)







Potential difficulties


Counting on and back in ones and tens


Children may:


● say the number names in order but do not associate them with the number of
objects they are counting, even when they are able to touch the objects;


● count the objects that are organised linearly or in a table, but lose track when
counting objects that are randomly dispersed,or that they cannot touch, as their
counting is unsystematic;


● when counting from 9 to 10,19 to 20,29 to 30 etc and 99 to 100,not understand
that the zeros are placeholders and later are unable to record the answers to one
more than numbers such as 7899;


● when counting on or back from a given number, include the given number in 
their counting rather than starting from the previous or next number or counting
the ‘jumps’;


● recite accurately the counting numbers when starting from one or zero,but have
difficulty counting from other starting numbers and when counting backwards;


● understand the patterns of the digits within a decade, for example 30, 31, 32, .. . , 39
but struggle to recall the next multiple of 10;


● count confidently but cannot relate the ‘teens’ numbers to other numbers in the
number system and do not recognise the relationship between 1,11 and 21;


● count on or back in ones and tens but do not associate this with adding or
subtracting ones and tens;


● be able to count on but do not understand how to apply this to addition or the
combining of two or more groups of objects;


● associate counting on with addition but not as a way of finding the difference
between two numbers that are close together;


● know the procedures for counting on or back when adding or subtracting but do
not understand when it is more efficient to count on, for example when subtracting
19 from 22,or to count back when subtracting 3 from 22;


● confuse the vocabulary of counting ‘backwards’,‘forwards’,‘up’,‘down’,‘on’,‘back
from’ etc and count in the wrong direction.
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Year 4
● Add/subtract 1,10,100 or 1000 to/from any integer, and count on or back


in tens,hundreds or thousands from any whole number up to 10 000.


What is 1 more/less than 3485,4599,6000?
What is 10 ml more than 3250 ml?
What is 100 m less than 5000 m?


● Count on or back in repeated steps of 1, 10 or 100.


2003 − 8; 643 + 50; 460 + 500


● Find a small difference by counting up.


408 − 386; 4000 − 3993; 5003 − 4996


● Add or subtract the nearest multiple of 10 and then adjust.


3 + 29; 58 + 71; 84 − 19; 283 − 71; 74 + 28; 124 − 67


● Count on in steps of 0.1, 0.2, 0.25,0.5 ... , and then back.


● Find the difference between a positive and negative integer or two positive 
integers in a context such as temperature or the number line.


The temperature is −5°C. How much does it need to rise to reach 10°C?


● Find a difference by counting up.


8000 − 2785; 7014 − 6572


● Add or subtract the nearest multiple of 10,100 or 1000 and then adjust.


4348 − 1997; 37.6 + 19.8


● Use informal pencil and paper methods to support, record or explain 
additions and subtractions.


6467
−2684


16 (to make 2700)
300 (to make 3000)


3467 (to make 6467)
3783


● Count on or back in steps of 0.1, 0.2, 0.3...


● Find differences by counting up through the next multiple of 10,100 or 1000.


705 − 287; 8006 − 2993; 11.4 − 9.7


● Add or subtract the nearest multiple of 10 or 100 and adjust.


458 + 71; 583 − 71; 274 + 196; 405 − 197


● Use informal pencil and paper methods to support, record or explain 
additions/subtractions.


754
−286


14 (to make 300)
400 (to make 700)
54 (to make 754)


468


Year 5


Year 6


Other useful models and images Examples of progression and application in Years 4 to 6
These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.
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●


What is the number before 5? And after 5?
Before 10? What is the number between 3 and 5?


● What numbers are between 7 and 10?


1 ? 5 ? 7 ? 10
0 5 10? ?


0 10


● What might this number be? Why? ● Where would you place 55.5?
Why?


0 1 2 50 60


Models and images for ordering numbers to 100Models and images for ordering numbers to 100 Progression
Reception


Year 1
Autumn
● What is the number before 10?


After 10? Before 15? After 15?
● What comes after 20? 


Before 20?
● What numbers are in between 15


and 20?


Spring
● What is one more than 15? One


less? One more than 19? One less?
● Which is bigger, 13 or 15? What


number is in between?
● When we count in tens,what do we


say before 40? And after 40?


Summer
● Give me a number between 10 and


20. Is it closer to 10 or 20?
● On this number track,where is 10?


Where are 11, 19 and 9?
● Which is more, 30 or 70? Which is


closer to 100?


Autumn
●


What could this number be? Why?
● What comes before 40? And after?


After 99? Before 70?
● What number is halfway between


10 and 20?
● Is 28 closer to 20 or 30?


Spring
● Which is bigger, 35 or 53? Which is


less, 17 or 71?
● What is one more than 69? One


less than 50?
● What number lies in between 79


and 81?
● Give me a number between 65 


and 75.


Summer
● Where is 50 on this number line?


Where would you put 49? Why?
● Which number is halfway between


20 and 30? Between 70 and 80?
● On an empty 1–100 number line


where are the tens? What number
comes under 30? What is 10 more
than 30? What number is 10 after
41? 10 before 39?


● Which tens number is 84 closest to?


Year 2


Autumn
● Which multiples of 10 are between


70 and 120?
● What number comes before 100?


And after? Before 200? And after?
● Give me a number between 400


and 500.
● What number is halfway between 0


and 1000?


Spring
● Which is bigger, 250 or 520? 711 or


117? Why?
● What comes halfway between 200


and 300? Between 400 and 600?
●


What could the number be? Why?
● Is 460 closer to 400 or 500? What


about 440, 450?


Summer
● What is the number between 699


and 701?
● Give me a number between 270


and 330.
● What is halfway between 0 and


500? Between 500 and 1000?
● Where would you put the following


numbers on an empty 0–1000
number line and why? 500, 250, 750,
249, 751, 999, 1, 100, 400, 600.


Year 3


Year 4


0 100


−10 −5 0 5 10


● Draw arrows pointing to 6 and −4.


Ref: DfES 0508-2003 G(1)







● Order fractions such as   , and   by
converting them to fractions with a
common denominator, and position
them on a number line.


Mark each of these fractions on a line
from 0 to 1 with 30 marked divisions:


, , , , , , , .


What number is halfway between 5
and 5 ; 5   and 5 ?


● Give a decimal fraction lying between
two others.


Suggest a fraction between 4.17 
and 4.18.


● Order a mixed set of numbers or
measurements with up to three
decimal places.


Put these in order, smallest first:
7.745, 7.675, 6.765, 7.756, 6.776


● Record estimates and readings from
scales to a suitable degree of accuracy.


How many grams 
of flour are there 
on the scales?


Ordering numbers to 100 Other useful models and images Examples of progression and application in Years 4 to 6
Potential difficulties


Children may:


● be able to order numbers from smallest to largest as this reflects the left to right
images of numbers they are familiar with, but are less confident ordering from
largest to smallest;


● lack an understanding of the distance between numbers and do not recognise that
while 79 and 82 are close there are many more numbers between 19 and 62;


● not distinguish 13 from 30 when spoken and between 17 and 71 when written;


● order sets of consecutive numbers but not sets made up of more widely dispersed
numbers such as 73, 9, 38, 16 etc;


● not recognise the pattern of the decades and cannot use this pattern to order
numbers 60, 61, 62, 63…


70, 71, 72, 73…
80, 81, 82, 83…;


● associate ordered numbers with the numbers on a number track but do not
understand the structure of a hundred square or see it as a rearranged number track;


● complete sequences of missing numbers when presented with empty boxes that 
model a number track, but cannot complete number grids or use number lines as
their mental images of the number system with tens as landmarks are limited;


● associate numbers on a number track with ordered adjacent boxes but do not
understand that on a number line, numbers can always be placed between two 
adjacent numbers;


● not appreciate that the spaces between numbers on a number line are less
important than the order of the numbers;


● recognise the image of a hundred square when all the numbers are represented 
but cannot imagine alternative grids, for example those made up of the even
numbers or multiples of 5 or 10;


● have to count from 1 to find the number before or after a given number as they 
are insecure when counting from other starting numbers;


● complete sequences of numbers but do not understand the relative positions of
numbers, for example that the position of 47 relative to 42 is the same as 67 
relative to 62;


● not understand the importance of the most significant digits when ordering
numbers to identify that 75 is bigger than 57 and later that 0.1 is bigger than 0.07;


● count in 10s but do not know what comes after 29 or before 71;


● have difficulty with the vocabulary ‘more’,‘most’,‘less’,‘in between’ etc and cannot
interpret meanings when solving word problems such as ‘who has the least?’
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● Give one or more numbers lying
between two given numbers and order
a set of whole numbers less than 10 000.


A melon weighs between 1090 grams
and 1110 grams. How heavy might it be?


● Order simple fractions; for example
decide whether fractions such as 
or   are greater or less than one half.


● Record estimates and readings from
scales to a suitable degree of accuracy.


How much water is in 
the measuring cylinder?


Mr Jones is standing on the bathroom
scales shown below.Roughly what
measurement is shown on the scales?


● Give one or more numbers lying
between two given numbers and 
order a set of whole numbers less 
than one million.


What number is halfway between 
27 400 and 27 500, and 45 670 and 
45 680?


The distance to the crossroads is 
about 1km, give or take 100 metres.
How long could the journey be?


● Order a set of positive and negative
integers (e.g. on a number line, or on a
temperature scale).


Write a whole number on each 
blank card so that the six numbers 
are in order.


● Record estimates and readings from
scales to a suitable degree of accuracy,


Read between divisions, e.g.what length
in metres is indicated by each arrow?


4000
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Year 4


Year 5


Year 6
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These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.
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50 54


Models and images for partitioning and recombiningModels and images for partitioning and recombining


6 is 5 and 1 more
6 = 5 + 1


7 is 5 and 2 more
7 = 5 + 2


8 is 5 and 3 more
8 = 5 + 3


9 is 5 and 4 more
9 = 5 + 4


10 is 5 and 5 more
10 = 5 + 5


We need 35 balloons 
35 = 30 + 5. We need 3 packs of 10 and 5 single balloons


54 = 50 + 4 50 + 4 = 54


54 = 40 + 14 40 + 14 = 54


54 = 30 + 24 30 + 24 = 54


54 = 20 + 34 20 + 34 = 54


5 3


50 203 2


5 3


50 3


200


1100


BBAALLLLOOOONNSS


1100


BBAALLLLOOOONNSS


1100


BBAALLLLOOOONNSS


1100


BBAALLLLOOOONNSS


1100


BBAALLLLOOOONNSS


2 2 2 10 + 10 + 4
= 20 + 4 
= 24 balloons


30p + 4p = 34p


41p could be made from 10p + 10p + 10p + 10p + 1p


or 20p + 20p + 1p


or lots of other ways with 20p, 10p and 1p coins.


Progression
Reception


Year 1


● Show some different ways of planting these 5 bulbs in these 2 bowls; putting 5 biscuits on 2 plates.
● I have 4 red buttons and 2 yellow buttons so that’s 6 buttons altogether. Can you draw that for me?


Autumn
● Show 12 beads.What number is


this? Use place value cards to show
me the same number.Now show
me 17, 19, 11 etc.


● How can I count these shells 
most easily?


● 8 = ■■  + 7 1 + 7 = ■■
8 = ■■  + 6 2 + 6 = ■■
8 = ■■  + 5  etc. 3 + 5 = ■■    etc.


● How many hands do you need 
to show me 12? Can you draw it?


Spring
● What number needs to go in the


box? 14 = ■■  + 4
12 = ■■  + 2 etc.


● Tell me how you would add 7 + 8 
(5 and a bit 5 + 2 + 5 + 3).


● What number is the same as one
ten and four units?


● What number goes in the box:
5 + ■■  = 6?
What number if we want the
answer to be 7, 15?


Summer
● I’m thinking of the number 34.


Hold up       . Can you show me 
with your cards what is missing?


● I’m thinking of the number 48.Hold
up       .Can you show me with your
cards what is missing?


● What numbers go in each box?
54 = ■■  + 4, 3 + 20 = ■■
42 = 40 + ■■ , 60 + 7 = ■■
42 − 2 = ■■ , 63 − ■■ = 60
19 − 10 = ■■ , ■■  − 10 = 3


● Say which number is the same as:
one ten and seven ones
two tens (and no ones).


Autumn
● Make 47p in 10p and 1p coins.
● What numbers go in the boxes?


64 = ■■  + 4 50 + 2 = ■■
64 = ■■  + 14 40 + 12 = ■■
64 = ■■  + 24  etc. 30 + 22 = ■■


● How many ways can you make 75? 
e.g. 70 + 5.


● What is the value of the 5 in 53?
● What number is 10 more/less 


than 53?


Spring
● How many different ways can you


make 45?
● I have 6 10p coins and 5 1p coins.


How much money do I have?
● Show me a calculation where you


would use 5 and a bit as a strategy
for adding 2 numbers.


● Show me 10, 50, 90. Why is there
only one card if it is a two-digit
number?


● Show me 69 on the bead string.
How many tens, how many ones?
How many tens and ones if we add
on one?


Summer
● What would you add 


to 3 to make 53?
to 40 to make 53?


● What numbers go in the boxes? 
53 = 30 + ■■ , 67 − 30 = ■■ .


● Use your cards to show me 202.
Why are there only two cards if it is
a three-digit number?


● I have 68p, how much will I have if 
I am given two 10p coins, and 
three 1p coins? What if I spend four
10p coins?


Year 2


Autumn
● What number is on this card


428  ?
● Write in figures these words:


one hundred and sixty seven;
four hundred and nine;
three hundred and fifty.


● Make me a three-digit number and
tell me how you made it.


● What is the value of 3 in 23, 36, 310?
● Which number is bigger 401 or


410? Why?


Spring
● Give 364p in £1, 10p and 1p coins.
● What number has four hundreds,


five tens and six ones?
● Partition 502 and 430.What does


the zero do?
● Explain your strategy for calculating


55 + 16, 35 − 24.
● Change one digit to make 476 into


976. Which digit did you change?
What was the 4 worth? What is the
9 worth? By how much have we
increased 476?


Summer
● Make the biggest/smallest number


you can with these digits: 2, 5, 3.
Now read the number(s). What is
the value of the 2 in each number?


● In one step make 478 into 978,
263 to 203 etc.


● What numbers go in the boxes? 
60 + 18 = ■■ , 20 + 37 = ■■ ,
10 + 19 = ■■ .


● What numbers go in the boxes? 
43 − 20 = ■■ , 54 − ■■ = 14,
■■ − 30 = 66.


Year 3


Year 4


30


● Work out mentally 24 + 58 and explain how you did it.
(20 + 50 = 70, 4 + 8 = 12, 70 + 12 = 82  OR  24 + 50 + 8 = 74 + 8 = 82)


● Work out mentally 57 − 19 and explain how you did it.
(57 − 17 − 2 = 40 − 2 = 38  OR  57 − 20 + 1 = 37 + 1 = 38)
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Partitioning and recombining
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Potential difficulties


Children may:


● record incorrectly numbers they hear, for example hearing thirty-one but
reversing the digits and recording 13;


● interpret the two digits in a two-digit number as separate single-digit numbers, for
example associate 47 with 4 and 7 not with 40 and 7, as they do not have a secure
understanding of place value;


● be able to partition 47 into 40 and 7 but not into 30 and 17 or 20 and 27 etc, for
later use when subtracting numbers that involve crossing boundaries or when
using ‘chunking’ as a method of division;


● partition numbers into tens and units, but are less confident when partitioning in
other ways, for example 17 into 5s and a bit to get 15 and 2 to help when doubling,
or 16 into 15 + 1 and 8 into 5 + 3 when adding 16 and 8;


● recombine tens numbers with units, for example 30 and 2 to get 32, but are less
assured recombining tens numbers with two-digit numbers, for example 40 and 38
and recording 438;


● associate combining with joining together rather than with addition, for example
writing 40 combined with 2 as 402 rather than 40 + 2 = 42;


● recognise from saying a number how it can be partitioned, for example that 
seventy-three can be partitioned as 70 and 3, but are confused by the ‘teens’ as
how they are said does not help with partitioning;


● rely on their interpretation of the value of the digits in a two-digit number and
have no images to draw upon to help them ‘see’ the different ways numbers can be
partitioned and recombined;


● misunderstand zero as a placeholder and say that 103 has no tens rather than 
10 tens;


● be over-reliant on the language of number to help them recombine and record 
three-digit numbers, for example saying one hundred and six and recording 1006;


● not associate the components of a number with their magnitudes when they
partition and recombine and make errors of scale, for example partition 35 and 
47 into 30 and 5 and 40 and 7 when adding, but sum the wrong components 
30 + 7 = 37 and 40 + 5 = 45 and recombine as 37 + 45 = 712;


● be over-reliant on partitioning when other calculation strategies are more
efficient, for example working through 32 − 3 as 20 + 12 − 3 etc rather than
counting back 3.


Other useful models and images Examples of progression and application in Years 4 to 6


Year 4


Year 5


Year 6


● Read and write whole numbers to at
least 10 000 in figures and words, and
know what each digit represents.


What is the value of the digit 4 in the
number 7451? And the 7?


Write the number that is equivalent to:
Seven thousands, four hundreds, five
tens and six ones.


● Understand decimal notation and place
value for tenths and hundredths, and
use it in context.


Convert £13.25 to pence or 
125 cm to m.


● Partition into tens and units, adding the
tens first.


Work out mentally that 24 + 58 = 82,
because it is 20 + 50 = 70 and 
4 + 8 = 12,making 70 + 12 = 82.


● Develop and refine written methods for
column addition and subtraction of two
whole numbers less than 1000,and
addition of more than two such numbers.


625
+ 48 


600
60
13


673


● Develop and refine pencil methods for
TU × U,TU ÷ U.


23 × 8 × 20 3
8 160 24 184


72 ÷ 5 = (50 + 22) ÷ 5
= 10 + 4 remainder 2
= 14 remainder 2


● Read and write whole numbers in
figures and words, and know what each
digit represents.


What is the value of the digit 7 in the
number 79 451? And the 9?


What needs to be added to 47 823 to
make 57 823?


● Use decimal notation for tenths and
hundreds.Know what each digit
represents in a number with up to 
two decimal places.


What is the 4 worth in 7.45?
And the 5?


Use a calculator, in one step, change
7.82 to 7.86.


● Use known number facts and place
value for mental addition and subtraction.


Work mentally to calculate 5.7 + 2.5
and 0.57 + 0.25.


● Extend written methods to: column
addition/subtraction of two integers
less than 10 000;addition or subtraction
of a pair of decimal fractions both with
one or both with two decimal places.


7587 £6.72
+ 675 + £8.56
7000 £14
1100 £1.20
150 £0.08
12 £15.28


8262


● Use informal pencil and paper methods
to support, record and explain
multiplications or divisions.


346 196 ÷ 6 = (180 + 16) ÷ 6
× 8
2400 6 196
320 −180 (6 × 30)
48 16  


2768 12 (6 × 2)
4


Answer 32 r 4


● Use decimal notation for tenths and
hundredths in calculations, and tenths,
hundredths and thousandths when
recording measurements.Know what
each digit represents in a number with
up to three decimal places.


Convert 1.25 litres to millilitres


Using a calculator, in one step, change 
7 to 0.07.


● Extend written methods to column
addition and subtraction of numbers
involving decimals.


124.9 + 7.25


14.5 kg + 750 g


401.2 + 26.85 + 0.71


● Extend written methods to multiplication
of decimals, and division of HTU by TU.


4.92 × 3 4.00 × 3 = 12.00
0.90 × 3 = 2.70
0.02 × 3 = 0.06


14.76


972 ÷ 36 = (720 + 252) ÷ 36


36 972
– 720 (36 × 20)


252
252 (36 × 7)


0


Answer 27


These examples are drawn from section 6 of the Framework for teaching mathematics from Reception to Year 6.







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



