Continues to subtract twos when calculating twenty divided
by two without using knowledge that two multiplied by five
equals ten

Opportunity for: developing mathematical strategies

Resources Key vocabulary
@ Coloured pens steps back chunks
© Number lines hops back same amount altogether
@ Bead string take away divided by
bigger hops
Teaching activity Time 10-20 minutes

Explain to the child that today’s activity will help them to do division calculations much more quickly.
ﬂ Can you show me how you would do the calculation twenty divided by two on paper?

Observe how the child does the calculation.

If they are not using some kind of subtraction method, you will need to start them off with a
number line or a bead string method and show how this links to a paper and pencil method.

-2 2 -2 -2 -2 20
Twenty beads take off two at a time is:
20-2-2-2-2-2-2-2-2-2-2=0
What a slow way to work it out!
‘We could take ten hops of two back from 20 to get to 0.
Help the child to complete ten hops of two on a number line.

‘So twenty divided by two equals ten.’

ﬂ Can you think of a quicker way of doing this subtraction?

ﬂ Can you think of any quicker way of splitting up the twenty beads to take them away in
bigger chunks than just two at a time?

ﬂ What would we do on this number line to show a quicker way than subtracting two
every time?

If the child can’t work that out, show them how they could take bigger hops back.

‘'m going to show you a much quicker way than doing the ten hops back. I’'m going to use something
| know about multiplication to do it in fewer steps.’
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‘I know that two multiplied by five equals ten, so hops of two five times is ten. So I'm going to take an
enormous step back and get from 20 all the way to 10. That has the same value as taking five little
hops of two each.’

Let the child fill in the five small hops of two on your number line.
‘One big hop of five lots of two is ten.’

-10 -10

Five hops of two are ten
Lo -2 -2 -2 -2

0 10 20
Repeat, putting in five more little hops of two from 10 to 0.

‘So | could do the division twenty divided by two very slowly by taking away two at a time, or | can use
my multiplication tables and take away five lots of two all in one go to get to 10, then another five lots
oftwotogetto 0.’

How many hops of two have | taken away?

How much did | take away altogether with those two big hops?

Support the child by talking it through again, perhaps going over the hops in different colours.
When we did all these little red hops, how many were we taking away at a time? (Two)

When we did the bigger and quicker green hops, what were we taking away each time?
(2 x5)

So did we take away the same amount in the end? Explain it to me.

Use the number line again, or the bead string, to show that taking away five lots of two each time
is quicker.

‘We took away five lots of two then another five lots of two, so in the end we have the same
answer. Twenty divided by two is five hops of two and another five lots of two. That is ten lots of
two altogether: the same as our slower method.’

‘Now | am going to hide the drawing we did and | want you to talk me through it as you do it again. Use
the red pen for the little hops and the green pen for the big hops.’

How many little hops of two are there from 20 to 0? (7en.)
How many big hops of 2 x 5 =10? (Two.)

How do you know?

20+2=10

‘Today we were finding ways to make division a bit quicker and we did that by taking bigger hops back
on the number line.’

What do you think you need more help with?
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Continues to subtract twos when calculating twenty divided by two without using knowledge that two
multiplied by five equals ten

Time 10-20 minutes

Coloured pens steps back chunks
Number lines hops back same amount altogether
Bead string take away divided by

100-square and/or Multiplication grid 1 (Resource bigger hops
sheet 35)

‘We’re going to look at a slow way to work out twenty-four divided by two and a fast way to do it. Show
me how you would work out twenty-four divided by two on paper.’

Build on what the child says and does.

If the child doesn’t use a method that can be extended into taking larger chunks, demonstrate a
very slow way of working out how many twos make twenty-four.

‘| start with twenty-four and | can take away two at a time like this:

Continue on down the page showing how slow it is to take away two each time.

But be positive about getting to the right answer!

How many lots of two did we have to take away altogether to get to zero? (Twelve - let the
child count them.)

So what is the answer to twenty-four divided by two?
24 -2=12

There are 12 twos in 24

Can you remember that last time we took away bigger chunks at a time? Tell me what you
remember about this.

© Crown copyright 2005 Primary National Strategy 13
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Ask the child to draw a number line and show the slow hops of two back from 24 to 0 (in red pen
perhaps).

Do you remember how easy it is to say the ten times table?
‘Look at this 100-square (or multiplication grid) and tell me how many twos there are in twenty.’

Once the child is sure that there are ten twos in twenty, demonstrate (with a green pen perhaps) how to
take one enormous step back of ten lots of two.

‘One enormous hop of ten lots of two and two more little hops of two make twenty-four.’

-20

Two little hops of two Ten little hops of two are twenty

-2 -2 ] -2 -2 -2 -2 -2 -2 -2 -2 %2
0 2 4 24

‘So | can work out how many twos there are in twenty-four by taking twelve little steps, or one
enormous hop of ten lots of two, then two more little hops of two.’

Support the child by going over the calculation again.

Clarify that you get the same answer doing it the quicker way because you still count back twelve
lots of two. Taking a big hop makes it quicker.

You need to make the link from the number line hops to the earlier vertical recording on paper.

24
-20  Ten hops of two
is4
-2 One hop of two
leaves 2

-2 One hop of two
0  Twelve hops of two altogether
So24 +2is12.

‘We subtracted a bigger chunk doing it this way. Instead of doing little chunks of two each time, we did
one big chunk of twenty then two more little chunks.’

Could we have done it another way?

‘We’ll do some more of this next time. Once you understand this method of taking larger chunks, it is
going to help you to be much quicker at division.’
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Spotlight 2

Continues to subtract twos when calculating twenty divided by two without using knowledge that two
multiplied by five equals ten

Opportunity for: making a problem easier

Go for tens Time 10-20 minutes
Resources Key vocabulary
@ Coloured pens steps back chunks
@ Number lines hops back same amount altogether
@ Bead string take away divided by
@ 100-square and/or Multiplication grid 1 (Resource bigger hops
sheet 35)

Teaching activity

‘We are going to do some counting back today, taking big steps, and this is going to help you to get
faster at doing division.’

Show the child a bead string with twenty beads and a number line with 20 marked.

EI How could you do twenty divided by two, slowly with lots of little hops along the number line
and moving two of these beads at a time?

If the child can’t do this, help them to draw in the steps of two and count along the bead string
in twos.

Show the child how their counting back of beads and their hops back of two relate to a long written
method.

20
=2 (2x1)
18
=2 (2x1)
16
=2 (2x1)

Continue this down the page, taking away ten lots of two altogether.

ﬂ Do you know what ten lots of two are?

Help the child to refer to a multiplication grid or to a 100-square if necessary.

‘Instead of that very big long calculation taking off one two at a time, | could take away ten lots of two
all in one big hop back.’

20
-20 (2 x 10)
0

‘So twenty divided by two is ten. There are ten twos in twenty.’
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If the child needs more support to understand this, show the slow counting back in ten hops of
two, and the faster counting back of ten lots of two in one big step of twenty.

‘We can do ten little steps of two to get from twenty to zero.’
-20

‘Or we can take a big step of ten lots of two.’

2 x 10 =20 -2

0 18 20

‘There are ten twos in twenty, so twenty divided by two is ten.

Work out thirty divided by five on a number line and do it without taking lots of little steps
of five.

If the child can’t think of how to do that, suggest that they draw a number line and put the
numbers on and have a think about it while you write out the slow way of doing the calculation all
down a page.

30

While you write: -5 (5x1)
25
=5 (Bx1)

show the child what you are doing and if they cannot think of any bigger hops to make, they could
make a little hop of five as you work out the calculation.

0 5 10 15 20 25 30

How many hops of five did we need to get from 30 to zero?

So how many fives are there in thirty? How can we write that down?

30-5=6

‘Ten is a very useful number when we are trying to hop back in bigger steps. Look carefully at your six

hops of five.’
Could you take another colour of pen and make bigger steps back?

What size steps could you make?

Help the child to move towards three hops of ten, or some other large hop.

Go back to the long calculation you did earlier and show how it can be done much more quickly.
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-5 (bx1)
25
-5 (bx1)

This can also be written as:

30 30
subtract 10 (5x2) -10
leaves 20 20
subtract 10 (5x2) -10
leaves 10 10
subtract 10 (5x2) -10
leaves O (5 x 6 altogether) 0
S030 +5=6.

\_/’_\

EI How many big steps of ten? (Three)
EI How many little steps of five? (Six)

EI Why do you think it took half the number of hops when we hopped back in tens?

If the child is finding it difficult to see the relationship between these hops, go back to the number
line hops.

Demonstrate how a hop of five is half the size of a hop of ten.

‘So with hops of ten we only need half the number of hops.’

Spotlight 3

Continues to subtract twos when calculating twenty divided by two without using knowledge that two
multiplied by five equals ten

Opportunity for: trying alternative strategies

Bead string fives Time 15-20 minutes
Resources Key vocabulary

@ Coloured pens steps back chunks

@® Number lines hops back same amount altogether

@ Bead string take away divided by

® Multiplication grid 1 (Resource sheet 35) bigger hops

@ Place value (arrow) cards
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‘Today, we are going to use a bead string and a number line to do a division. We are going to work out
sixty-six divided by five.’

If we were going to do this division by taking lots of little steps back from sixty-six, what size
would be a good size for the little steps? (Steps of five)

If the child is unsure, show the calculation 66 + 5 and ask the child to read it carefully: ‘sixty-six
divided by five.’

‘The size of the steps is five.’

Show on the bead string how you could count back five beads at a time from sixty-six.
If it was sixty-six divided by seven what would the size of the steps be? (Seven)
If it was sixty-six divided by eight what would the size of the steps be? (Eight)

Do a few more examples, if needed.

‘For sixty-six divided by five we could do lots of little steps of five, but, instead of that, we are going to
try to take at least one very big step first’.

What big step do you think you could take?

Help the child to think about the five times table, either looking at a multiplication grid or reciting
the five times table.

If they don’t suggest a suitable first large step, you could suggest a step of ten lots of five or
counting back fifty beads on the bead string.

5x10=50
5x3=15
0 1 16 66

Demonstrate on the bead string and the number line, sliding ten lots of five beads, or one large step of
fifty on the number line, three lots of five beads as a smaller step of fifteen and one bead is left over.

If the child seems to be having trouble with splitting sixty-six into fifty and sixteen, you might find it

helps to use place value cards. 6 | 6 5 | 0 1 6

How many groups of five have been slid along the bead string? Or can you count them on
the number line?

There have been ten lots of five and three lots of five, so sixty-six divided by five is thirteen
remainder one.

Can you write that down starting with the sixty-six and doing a division calculation?

Let the child do this in their own way and you can build on that at a later date if the method is quite
slow. Comparing their method with another more efficient method in the class might be the best way to
move the child on.

‘Can you do sixty-six divided by five in a really efficient way? Whose method is quickest?’
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Continues to subtract twos when calculating twenty divided by two without using knowledge that two
multiplied by five equals ten

Time 15-20 minutes

Paper and coloured pens steps back chunks
Number lines hops back same amount altogether
Bead string take away divided by

bigger hops

‘We are going to do some divisions today, and | want you to do them without using more than three
steps on the number line.’

Can you work out forty-two divided by three?

What could be your first big step?

If the child seems unsure, ask them first how big the little steps would be in that calculation. (The
small steps are three.)

Remind them of how easy it is to take steps ten times bigger.
What is ten times bigger than three? (Thirty)

‘You can record what you do in any way you want, but you mustn’t take more than three steps
back.’

If you take your first big step of thirty, what number will you get back to?
Make sure they are now back to 12.

-30

Ten lots of three

12 42
“You must now get to 0 but you only have two steps left.’

Support the child to work out either one more step of four lots of three, or two more steps of two lots of
three.

What is the answer to forty-two divided by three? (Fourteen) How do you know?

If you have time, you could do another example such as seventy-two divided by five. (This one has a
remainder.)

‘Remember you must do it in three steps or fewer.’

© Crown copyright 2005 Primary National Strategy 19
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ﬂ What size steps would you take if you were taking lots of little steps? (Five)

ﬂ What very big step could you take?

If the child is unsure, remind them again of the multiplication table for tens.

One method might be to do ten lots of five, then four lots of five and there is a remainder of two.
-50

0 2 22 72

(Some children might feel that they have done this in two steps because the remainder doesn’t make a
whole step of five.)

EI Do you think that you are starting to understand this quicker way of doing divisions? What
do you need more help with?
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Continues to subtract twos when calculating twenty divided by two without using knowledge that two
multiplied by five equals ten

Time 10-20 minutes

At least two players steps back chunks

Large folders or books hops back same amount altogether
Egg-timer or stopwatch take away divided by

Rewards bigger hops

This game, Chunking chase, can be played with children cooperating in pairs racing another pair.
Children can hide what they are doing behind a big book propped open on the table.

You can vary the numbers as children get more confident, starting with numbers that fit with taking a
first large chunk of ten times the step size and leave no remainder, for example:

36+3 or 48+4 or 70+5

Children can move on to numbers where they might need to take more than one step of ten times the
step size, for example:

54+2 or 78+3 or 92+4
Then they can move on to numbers that have a remainder, for example:
71+2 or 83+4 or 55+2 or 87=+5

You can put the division calculations that you want the children to use in a bag, or just give them one
calculation at a time for a 5-minute lesson.

1. Players write down the division calculation.

2. The egg-timer will then be started and the players try to work out the calculation by chunking the
numbers so that they can do it quickly.

3. The players record the division as a vertical calculation going down the page or as number line
hops.

Every player or pair that works it out before the egg-timer runs out will win ten rewards.
Then players compare their methods and answers.

Players who have worked out the calculation correctly will win a further ten rewards.

N o A

Write down the score and keep it for next time.
Could you have done that calculation a different way?

Which way is best? Why?

© Crown copyright 2005 Primary National Strategy 1 11
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Variations

® Play with a stopwatch and write down how many minutes it takes. Players then score that many
minutes and this becomes their ‘personal best time’. Next time they play the game they have to try

to beat it!

® (You need to supervise this and it can take quite a long time to be ready to play.) Each player or pair
makes up a division for the other player or pair. But they must know the right answer to any division

they give another player! They must write this down first.

Learning outcomes

By the end of this set of activities children should be able to:

® use and understand connected mathematical vocabulary;

® tackle related learning tasks with increased motivation and confidence;
© take steps back along a number line in multiples of the step size;

@ record in a vertical way, subtracting multiples of the step size;

® use their knowledge of multiplication to speed up their calculating;

]

understand that chunking makes calculating faster.

12 | Primary National Strategy
DfES 11568-2005

© Crown copyright 2005





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /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
  /SyntheticBoldness 1.00
  /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 (None)
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


