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Has difficulty in choosing suitable methods for calculations
that cross boundaries: addition

Opportunity for: making connections

Resources Key vocabulary
@ Place value (arrow) cards counton partition
@ Empty number lines count back predict
how many jumps? estimate
nearest ten/hundred calculate
boundary check
pattern
Teaching activity Time 15-20 minutes

‘We are going to do some work on adding quite big numbers, so sometimes you need to jot down
some notes because you can’t always do the calculation in your head.’

‘Let’s think of ways you can predict how many digits there will be in the answer, because that can help
us to estimate first before we calculate. Then when we check we will know if our answer is right.’

If you add six and three how many digits in the answer? (one)
What changes if you add six and six? How many digits? (two)
Explain to me what happened there using these place value cards.

‘We crossed through the ten boundary, so there are two digits: one digit in the tens column and one
digit in the units column.’

ﬂ Predict how many digits there will be in the answer for twenty-two add seven. (two)
Explain with place value cards what happens if you work out twenty-two add nine.
Repeat for three-digit to four-digit numbers, using place value cards. For example:

400 + 100 — three-digit number

400 + 700 — four-digit number

Make sure the child is confident counting through the boundaries (see also 7 Y6 +/-).
You could ask the child to show you how they could record one or more of the previous
calculations on a number line.
./+f\/+<
5 Tz
10

Which calculation do you find easier, one hundred and fifty-five add fourteen or one hundred
and fifty-five add eighty-six?
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Use the number line to support the child in exploring this.

+5 +40 +40 +1 =286

155 T T 240T

160 200
241

—/+ OA BV

Guide the child through the counting up, making it clear that counting up to the next multiple of ten can
make the number line hops easier, although the child can choose the hops that they find most helpful.

If the child needs more help with this, do a few more examples, such as: 78 + 67.

ﬂ Can you make an estimate? Is the answer more or less than a hundred?

+2 420 +40 +5 =67
78 T 100 140 T
145
80

n What is the next multiple of ten to 78? (80)
How big is the hop to the next multiple of ten? (2)

Remember to check your answer.

‘Let’s go back to one hundred and fifty-five add eighty-six that we worked out on the number line and
check it by doing it with place value cards.’

155 + 86
5

8

1100 5|0 5

+ 8|0 6

2,010 3|0 110 1
2,010 410 1 =241
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ﬂ Total all the place value cards. Is that answer near your estimate?
Repeat with other numbers.

ﬂ How would you work out two hundred and ninety-five add one hundred and seventy-seven?

@ ‘You can make any jottings you want and use any equipment you want. You decide on the best method
for you.’

Observe the child carefully to see what they do.
Remind the child that working out a calculation in two different ways can help to check they are right.

What would you like more practice with?

ﬂ Which of these calculations cross boundaries? How do you know?
112+214 186+359 341 +358 268 + 193

ﬂ Which methods would you choose to work them out?

© Crown copyright 2005 Primary National Strategy 13
DfES 1135-2005





—/+ OA BV

Spotlight 1

Has difficulty in choosing suitable methods for calculations that cross boundaries: addition

Opportunity for: seeing patterns

Go on with the pattern Time 15-20 minutes
Resources Key vocabulary
@® Place value (arrow) cards count on partition

count back predict

how many jumps? estimate

nearest ten/hundred calculate

boundary check

pattern add

Teaching activity

‘Sometimes it can help us to understand mathematics more if we look for patterns, so today we are
going to look at some patterns and see if you can predict what the next number will be.’

Show a simple addition pattern, for example:

7 + 6 = 13
17 + 16 = 33
27 + 26 = 53

ﬂ Why is seventeen add sixteen, thirty-three and not twenty-three? (There is one ten in the
seventeen and one ten in the sixteen so that is only two tens.)

Why is the last answer fifty-three?
ﬂ What would the next calculation in the pattern be? Can you predict the answer?

Work out at least one calculation with place value cards.

217
2|6
4 10 110 3
5|0 3 =53
If the child needs more help, try another similar pattern such as: 8 + 7 =
18 + 17 =
28 + 27 =

ﬂ Now you make up a pattern where the digits in the units column make ten or more so they
cross the boundary. Show how your calculations work using the place value cards.

@ ‘Let’s take your calculation pattern back to class to see if the others can predict the next calculation.’

4 | Primary National Strategy © Crown copyright 2005
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Spotlight 2
Has difficulty in choosing suitable methods for calculations that cross boundaries: addition

Opportunity for: making decisions

How would you do it? Time 15-20 minutes
Resources Key vocabulary
@ Place value (arrow) cards count on partition
® Empty number lines count back predict
® Sorting circles how many jumps? estimate
@ Slips of paper nearest ten/hundred calculate
boundary check
pattern add

Teaching activity

‘Today we are going to make some decisions about the best way to do some calculations. There are
some sorting circles and some calculations written on paper. I’'ve labelled some of the sorting circles.
You can tell me what to write to label any of the others.’ (Label the sorting circles with methods that the
child usually uses successfully.)

| can do these
on a number line

| can do these
in my head

7+4= 17+ 3= 237 +176 =
21 +22 = 318 + 196 =

If the child needs help with this, you could pick up the calculations one at a time, starting with the
ones that you think they can work out in their head.

ﬂ Can you do this one in your head?

Can you work this one out on a number line? Keep focusing on counting up to the
nearest ten or hundred.

ﬂ Which are the harder ones for you? Why are they harder?

When the child has sorted some of them (there might be some labelled ‘don’t know!’) help them to
make estimates and then to calculate and check them.

H Do you think there might have been another way to do that?

ﬂ How could we check that one? (Emphasise that choosing two different methods for the same
numbers helps us to check.)

ﬂ What have you noticed about the calculations we have been doing today?

© Crown copyright 2005 Primary National Strategy 15
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Spotlight 3

Has difficulty in choosing suitable methods for calculations that cross boundaries: addition

Opportunity for: solving real-life problems

—/+ OA BV

Pay the bill Time 15-20 minutes
Resources Key vocabulary
@® Money count on partition
@® Number lines count back predict
@® Place value money board how many jumps? estimate
nearest ten/hundred calculate
boundary check
pattern

Teaching activity

‘We’re going to add some money amounts today and again we are going to be working out what might
be the best ways to do the adding.’

Ed How would you work out £1.99 + 15p?

Observe the child and listen carefully to what they say.

Support this with coins or a place value money board.

+1p +ﬁp

L4

£2
£1.99 £2.14

Talk through what the child has done. If they haven’t worked it out using counting up to the nearest
pound, show them how to do that.

You could write some amounts of money in vertical format, like a bill from a shop for example.
@ ﬂ How could you work these out? Remember to estimate first!

Which methods do you like to use when the numbers are crossing boundaries? Why?

6 | Primary National Strategy © Crown copyright 2005
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Spotlight 4

Has difficulty in choosing suitable methods for calculations that cross boundaries: addition

Opportunity for: explaining methods

Bigger numbers Time 10-20 minutes
Resources Key vocabulary
@ Place value (arrow) cards count on partition
@ Base 10 equipment such as straws count back predict
@® Empty number lines how many jumps? estimate
nearest ten pence/pound calculate
boundary check
pattern

Teaching activity
‘Now we are going to do some adding with larger numbers and | want you to explain to me how you do
your working out.’

Choose some numbers to add, some of which cross boundaries, and ask the child to choose one to
work on first, for example, 4015 + 3200.

4015 + 3200
2010 + 4100

306 + 121
169 + 236 =

Ask the child to read the numbers, make an estimate of the answer and decide how many digits there
might be in the answer.

ﬂ How do you think you could work that one out?

Listen and observe.

If the child doesn’t choose efficient methods, can’t explain methods or doesn’t estimate first,
encourage them to reflect on their calculating. Encourage them to add using a number line and to
use place value cards.

Clarify for the child when they are crossing a boundary, then ask them to talk you through the whole calculation.

+1 +200 +30 +5 =236

170 370 400 1
189 405

ﬂ What makes you choose different calculation methods?

@ What do you think might be the most efficient way to work out two thousand eight hundred
and ninety-nine add two thousand three hundred and seventy-six?

ﬂ How could you check it with another method?

© Crown copyright 2005 Primary National Strategy 17
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Spotlight 5: a learning check
Has difficulty in choosing suitable methods for calculations that cross boundaries: addition

Opportunity for: explaining and discussing

Cross-boundary shout Time 15-20 minutes
Resources Check: does the child use key vocabulary?
® Atleasttwo children count on partition

@® Someone to act as ‘banker’ count back predict

® Empty number lines how many jumps? estimate

@ Place value (arrow) cards nearest ten/hundred calculate

@ Calculator boundary check

® Number cards 0-9 (Resource sheet 1) pattern

® Cubes or rewards

@ Blank loop track (Resource sheet 21)

® Dice

Teaching activity

‘This game, Cross-boundary shout, will help you with your adding when you have to cross a
boundary.’

Pairs can cooperate to play, or players can race each other to read the total.

Choose a total to make, for example 200.

One person acts as ‘banker’. They take the number cards out of the bag, showing them to all players at
the same time. The banker can also have a calculator just in case there are disputes about totals. The
banker also controls the rewards.

Pairs or players keep their running total on a number line.

Each pair or player starts with five rewards.

8 | Primary National Strategy © Crown copyright 2005
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How to play

1.

vs

@8.

The banker takes two number cards from the bag and makes sure everyone sees them at the same
time. The first pair or player makes a two-digit number. For example, if the cards are 5 and 7, they
can make fifty-seven or seventy-five. They record their chosen number on a number line.

The cards are put back in the bag and the banker takes two more cards for the next player.

On the second turn for the first player, the banker must be very careful to show all the players the
cards at the same time. If any player thinks that the new cards are going to mean that player has to
cross a hundred boundary, they shout ‘cross boundary’.

For example, if a player had seventy-five on the first go, then 2 and 9 are taken out of the bag, they
will be crossing the tens and hundreds boundaries by adding seventy-five and twenty-nine, or the
hundreds boundary by adding seventy-five and ninety-two.

T 165 1I35 16;5 T
75 167

The player or pair that shouts first, wins another reward. (Or if they both shout it, they both get a
reward.)

However, that reward has to be given back if they are wrong and the player can prove they don’t
cross a boundary.

Players must add their numbers together, showing how they do it on a number line and keeping a
running total.

Play can’t continue until everyone is sure the players have calculated correctly at each turn.

If at any time a player or the banker thinks a player has not calculated correctly, everyone stops and
helps to calculate. If that player really has calculated incorrectly, they lose a reward.

What other method could you use to check you are right?

9.

The winner is the first to get to the total, but only if they have more rewards than the others.

Variations

¢ ® Play with just picking up one single-digit number and

adding it to a running total. Race to see who can get
to one hundred first.

Fill in the spaces on the blank track with numbers to

suit the children. Players take turns to throw a

standard 1-6 dice and move around the board,

landing on numbers and keeping a running total of

those numbers they land on. Race to get to three

hundred or another suitable target, or race for ten “

minutes and see who has the largest total.

© Crown copyright 2005 Primary National Strategy 19
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Learning outcomes

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

@ tackle related learning tasks with increased motivation and confidence;
® use and understand connected mathematical vocabulary;
® make decisions about the most suitable method for calculating when crossing boundaries;

® estimate, calculate and check their work.

10 | Primary National Strategy © Crown copyright 2005
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Notes:
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Notes:
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Is not confident in making reasonable estimates for
multiplication or division calculations

Opportunity for: making decisions @
Resources Key vocabulary

® Tape measure estimate almost

® Number lines guess nearly

©® Calculator rough answer

Teaching activity Time 15-20 minutes

Explain to the child that today’s activity will help them to make an estimate of a calculation.
‘Tell me what you think making an estimate means.’

Give me an example of making an estimate.

If the child is unsure about this, give an example.

‘When we are measuring, we often make an estimate or a guess. So | could estimate how far it is
across our table. My guess is that it is about (eighty centimetres/or other). My guess probably isn’t the
exact measurement — it is only an estimate, or a guess, or sometimes we can call it a rough
answer.’

K How could we find out if my guess is right?
Help the child to measure across the table.

‘My estimate was close/not very close. But it was just a guess: an estimate.’

‘Estimating can help us when we are doing calculations too. So if we know that a hundred divided by
two is fifty, if we have to work out a hundred and seven divided by two, we can make an estimate of the
answer. The answer must be somewhere close to fifty.’

Let the child work it out on a calculator.

‘So fifty-three point five is quite close to fifty. Fifty was our estimate. Fifty-three and a half was the
exact answer.’

You might find it helpful to use a number line to 100, marking 100, 50 and 25.

| | | |
0 25 50 100

ﬂ Which do you think would be the best estimate of fifty-six divided by two: twenty-six or six?

Help the child to think through dividing fifty by two to get to twenty-five, so twenty-six is a much closer
estimate than six.

© Crown copyright 2005 Primary National Strategy 11
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You might want to record some calculations to
take back to class or to refer to later on in this
work. For example: Or 17 x 2 is about 30.

An estimate of 17 x 2 is about 25.

ﬂ Which is closer to the actual answer, 25 or 30? How do you know?

Help the child to explore their thinking. Again, a number line might help. Show how 17 x 2 =34, so
30 is a much closer estimate than 25 on the number line.

If the child seems lost and is not grasping what an estimate is, you might find that it helps to go
completely over the top and write some calculations that they will see are nonsense!

12 x 3 is about 14 562

10 + 2 is about 376

10 x 2 is about 968

ﬂ How do you know these are not close estimates?

‘So when we make an estimate, we don’t need to get the answer right, but we do need to make a
close guess to try to find an estimate that is close to the actual answer.’

EI If we wanted to make an estimate of thirteen multiplied by nine, which would be the closer
estimate: 10 x 10 =100 or 20 x 20 =400?

13
T T T
10 20

Again, a number line would be useful. Thirteen can be seen to be quite near ten, but further from
twenty. Nine is also near ten, so ten multiplied by ten is likely to give us an estimate which is nearer the
actual answer than twenty multiplied by twenty.

Support the child to calculate thirteen multiplied by nine in any way they want. For example,
10 x 9 =90 added to 3 x 9 =27 that is 117 altogether.

EI So was our estimate close to the answer?

E If we wanted to make an estimate of forty-seven divided by three, do you think the answer
would be nearer to ten or nearer to a hundred? Why?

You might want to find 47 on a number line and help the child to think about roughly what size each of
the three hops back might be.

EI If we make a guess at the size of each of the three hops back from 47, about how big is each

hop? Make a guess.

I
0 10 20 30 40 47 50

ﬂ Is each hop nearer to a hop of ten or a hop of a hundred?

E Is each hop a little bit bigger than ten or a little bit smaller than ten? (Bigger)

2 | Primary National Strategy © Crown copyright 2005
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47 + 3 is somewhere around ten, but a bit more than ten.

We worked it out and it is 15 and a bit, so we made quite a good estimate.

ﬂ What shall we record from today’s lesson that is really important to remember for next time?

(Note: Children who think that mathematics is only about getting the one right answer can be confused
by estimating — presumably because we are accepting their guesses and saying those are ‘right’! And
we tell them not to work it out exactly at first! So you might find you have to repeat this lesson and,
crucially, emphasise making an estimate of a calculation every time we do a calculation, and then using
the estimates after calculating to check that our answer is a reasonable one.)

Spotlight 1

Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: solving real-life problems and reasoning about numbers

Estimating with multiplication tables Time 15 minutes
Resources Key vocabulary

® Cubes estimate about right

® Ten paper ‘tables’ guess close but too big

® Number lines rough answer close but too small

©® Multiplication grid 1 (Resource sheet 35) almost round up/down

© Calculator nearly

Teaching activity

‘We are going to do some estimating today. Sometimes we will be working out answers exactly, but
first we are going to make a good guess, an estimate, and we are going to do just a little rounding of
numbers.’

(Note: Take care when talking about rounding. During trialling, when asked to round numbers, some
children who were asked to find an approximate calculation for 49 x 2 stuck so closely to rules of
rounding that they rounded the calculation to 50 x 0! Not a good estimate!)

‘The teacher has thirty-two children in her class and they sit eight to a table. Shut your eyes and think
about those numbers and try to see the children in the class and the tables.’

Show the pieces of paper representing tables. ‘Eight sit at this table, eight more at this table...’
ﬂ About how many tables do you think they will need?

Give the child time to think. Let them choose something to help — but not a calculator. They could put
eight cubes around one of the pieces of paper and look at how many cubes are left for the other tables.

© Crown copyright 2005 Primary National Strategy 13
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If the child seems stuck, you could try asking them to think of an easy number near thirty-two,
probably thirty.

‘We can round thirty-two down to thirty.” Use a number line to show how close 32 is to 30.

About how many eights are there in thirty? So do you think an estimate of five or ten
tables is the closest?

Or talk through the fact that ten tables with eight to a table would seat eighty children!

If the child knows that 4 X 8 = 32 and can see that four tables are needed, move on.

If the child needs more help, let them do a recording in any way they choose to show how they worked
out the calculation.

If they are stuck, suggest they use a number line and see how many hops of eight they need,
starting either from zero and counting up, or starting from 32 and counting back.

1 table 2 tables
8 8

0 32

‘You need four hops of eight to get to 32. So five was the closest of the two estimates.’

‘We found 4 x 8 = 32 on the multiplication grid.’

You can record for the child. Support the child to work mentally at first, using a number line and/or a
multiplication grid, and later let the child use a calculator to try each calculation.

‘We know that thirty-two divided by eight is four: 32 + 8 = 4.’

What if the tables only seated six children? Would thirty-two divided by six give a bigger or
a smaller answer than thirty-two divided by eight?

(Record what the child thinks. The answer is larger because steps of six are smaller than steps of eight
so you need more of them. The child might explain that you would need more tables if they only seated
six children.)

What if the teacher only had twenty-four children and it was eight to a table?

(Record for the child. The answer is ‘smaller’ — the teacher would need fewer tables with fewer children.)

If the child is struggling with this, you will need to repeat this lesson, because being able to reason
about numbers in order to make estimates is so important. You can use numbers to suit the child.

Also try some more over-the-top calculations.
Do you think 100 = 2 = 3? How do you know?

Is this right: 94 +~ 6 = 5? How do you know?

Is eighteen multiplied by nine larger or smaller than eighteen multiplied by eight?

4 | Primary National Strategy © Crown copyright 2005
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In a real-life context that is:
ﬂ Are there more marbles in nine bags or in eight bags?

ﬂ What shall we record today that is really important to remember?

Spotlight 2
Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: making decisions

Rounding to estimate Time 15 minutes
Resources Key vocabulary

® Number lines estimate about right

® 100-square guess close but too big

©® Bead string rough answer close but too small

® Calculator almost round up/down

i o nearly
Teaching activity

‘We are going to do some more estimating today, using rounding.’

EI Can you remember what rounding is?

EI How could you round forty-nine multiplied by two to help find an estimate of the answer?
Clarify that forty-nine can be rounded to fifty — but we wouldn’t round the two!

EI What is fifty multiplied by two?

EI Do you think that sixty is a good rough answer for forty-nine multiplied by two? Why not?

You could show two hops of forty-nine on a number line. Or show 49 and 50 on a hundred square,
or on a bead string.

EI If I have fifty-nine pence, have | got nearly sixty pence or nearly seventy pence? How do
you know?

¥ How could we estimate fifty-nine divided by three? 59 + 3 = (60 + 3 = 20)

ﬂ Can you make up a number story for fifty-nine pence divided by three? (Fifty-nine pence
divided into three equal groups so that three children can have one-third of the money each.)

© Crown copyright 2005 Primary National Strategy 15
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You could use a bead string to show the rounding to sixty, then find how big the three hops back
from 60 to O are.

But there is only fifty-nine pence! So there isn’t enough for each child to have twenty pence.
Twenty pence was only an estimate — not the actual answer. The estimate of twenty pence helps
us to check the actual answer.

ﬂ What do you think the actual answer is? It must be very close to twenty pence.

Estimating helps us to check our answers.

When we work out forty-seven multiplied by two, which number would we round up or down
to help us find an estimate? (Forty-seven probably best rounded up to fifty.)

Would you need to round the two? Why?
How could we find an estimate for five hundred and ninety-nine multiplied by two?

Would you round the two?

What about seventy-eight multiplied by thirteen? What might be an estimate for that? How
did you decide?

On a number line you could show how 78 is close to 80 and 13 is close to 10.

‘This time we could round both numbers to make the estimating easier to do. We rounded 78 up to 80
and we rounded 13 down to 10.’

Let the child work out 80 x 10, record the answer, then work out on a calculator the actual answer to
78 x 13. Mark both numbers on a number line.

Give another example of rounding one number up and one down, for example: 73 x 9.
Round seventy-three down to seventy. Round nine up to ten.

70 x 10 =700

ﬂ What shall we record that is important to remember for next time?

Support the child as they reflect on what they have learned.

Keep this recording for the next session.
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Spotlight 3

Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: making decisions and explaining

In-between Time 10-20 minutes
Resources Key vocabulary
® Selection of number lines estimate about right
® 100-square guess close but too big
® Calculator rough answer close but too small
almost round up/down
nearly which is closer?

Teaching activity

‘Let’s look back at what we wrote last time. We wrote down something very important to help us
remember ways of finding estimates.’

Go over what you wrote.

‘Today we are going to look at another strategy that can really help us when we want to estimate an
answer. We can do two estimates so that we know that our actual answer must be somewhere
between those two estimates.’

EI How could you estimate the answer to two hundred and fifty-seven multiplied by three?

Support the child to see that you could round 257 up to 260 or down to 250. (We won’t round the three!)

If the child is struggling with this rounding, use a number line from about 250 to 300 to show the
rounding to numbers with zeros, and extend the line to about 800 to show where the rounded
answers and the actual answer fit on the line.

round up to 260 x 3 =780
257 x 3 (The actual answer is between these.)
round down to 250 x 3 = 750

Making one estimate above and one below the actual answer (771) can help us to be sure our
answer is correct.

So if you work out 257 x 3 and get 1078 you know you are wrong!

Ask the child for another three-digit number to round both up and down so that the answer is between
the two, for example 386 x 2. (This could be rounded up to 390 x 2 = 780 and down to 380 x 2 = 760.
The actual answer is 772.)

EI What did you learn today?

(You can make estimates every time you calculate anything because they help you to get more
answers correct. Estimate, calculate, check.)

@ ﬂ How could you work out an estimate for 555 x 5?

© Crown copyright 2005 Primary National Strategy 17
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Spotlight 4

Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: generalising about numbers

More or less? Time 15 minutes
Resources Key vocabulary

® Squared paper estimate about right

® Cubes guess close but too big

©® Selection of number lines rough answer close but too small

® 100-square almost round up/down

© Calculator nearly

Teaching activity

‘We are going to do some estimating answers today, and we will be trying to work out whether the
estimates we make will be more or less than the actual answers. We are going to start with multiplying.’

ﬂ Which is more, three multiplied by twelve or four multiplied by twelve? How do you know?
ﬂ Can you choose something on the table to show me how you know?

Encourage the child to make or draw an array on squared paper or with cubes. You could record this.

Three multiplied by twelve
means twelve columns of three.

3 multiplied by 12

Four multiplied by twelve would need twelve columns of four, so 4 x 12 is more than 3 x 12.

If the child has forgotten about arrays, make some on squared paper with them and stick them up
somewhere so that the child can be reminded about them over the next few days and weeks.

Try some more examples.

EI Which is larger, twenty-seven multiplied by five or twenty-seven multiplied by four? Can you
tell me how you know that?

Let the child work out the actual answers using a calculator, because the point of this lesson is to be
able to have lots of experience of comparing answers. Using calculators can take the worry out of
finding answers and it allows children to concentrate on understanding the mathematical relationships.

Record for the child:
27 x 5 is more than 27 x 4.

16 x 6 is more than 16 x 5.

46 x 9 is more than 46 x 8.

~N_ N
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You could use colour to emphasise the five and the four in the first calculation, then another colour to
emphasise the six and the five, and so on.

ﬂ Can you see a pattern in the coloured numbers?

Look at each example carefully and try to move to making a generalisation.

27 x 5 is more than 27 x 4.
16 x 6 is more than 16 x 5.
46 x 9 is more than 46 x 8.

When we multiplied these, we found a pattern: the larger the numbers you multiply by, the
larger the answer.

27 x B is more than 27 x 4.

To support the child, you could use numbers that are further from each other, for example 8 X 5 is
less than 8 x 10.

Let the child draw or make arrays and calculate the answers, looking for the pattern that the larger
the numbers are, the larger the answer will be.

EI Can you tell me how you know that the larger the numbers you multiply by, the larger
the answer will be?

‘Let’s try to see if we can find a pattern when we divide.’

ﬂ Predict what might happen when we divide eight by two and when we divide eight by four.
EI Which will give the smaller answer: eight divided by two or eight divided by four?

EI Thirty-two divided by two or thirty-two divided by three?

ﬂ Twelve divided by three or twelve divided by four?

EI Twenty-four divided by six or twenty-four divided by eight?

Remind the child that twelve divided by three means how many threes make twelve, and we can
show this on a number line as 12 with equal steps of three. Each step will be a step of three and
there are four of them.

0 12

Twelve divided by four means how many steps of four are there in twelve?

There are three steps of four in twelve.

4 4 4
0 12
12+3=4
12+4=3
© Crown copyright 2005 Primary National Strategy 19

DfES 1162-2005






Support the child to moving towards making a generalisation.

Which will give the smaller answer:

32+20r32+3?
12+30r12+4?
24 +-6o0r24-8?

The smaller the number you divide by (the step size), the larger your answer.

The smaller the size of the steps along the number line, the more of them you need (a larger
number of steps).

The larger the number you divide by (the step size), the smaller your answer.

‘Let’s check our prediction.’
Let the child explore, using a calculator to check the generalisations about multiplication and division.
You record for them.

@ You could take the generalisations back to the class.

(Note: This kind of activity using a calculator can help children to develop a strong understanding of
place value.)

This would be a good time to play the game In one move, which can be found on page 16.
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Spotlight 5

Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: discussing mental methods

Be careful! Time 15-20 minutes
Resources Key vocabulary
® Cubes estimate about right
® Squared paper guess close but too big
©® Selection of number lines rough answer close but too small
® Calculator almost round up/down
nearly

Teaching activity

‘This lesson is about making estimates of calculations first, then using the estimate to find an exact
answer.’

E Can you think of a way of estimating nineteen multiplied by four?
ﬂ Make your estimate and tell me how you’ve done it.
A calculation the child might suggest is 20 x 4.

Encourage children not to round the four to five, because that would make the estimate a long way
from the actual answer. They can multiply by four by doubling the twenty to forty and double again to
get to eighty, or use another mental method they like.

EI Can you use your rough answer, your estimate, to find the exact answer in your head?

Listen carefully to what the child says. They may be making the error shown below.

Note: In trialling, children sometimes used mental methods more appropriate for addition and
subtraction calculations. So this Spotlight focuses on this.

If the child says anything along the lines of: ‘We rounded up from nineteen to twenty so to find the
real answer | can just take away one, so the actual answer is 80 — 1 = 79’ then the child is using

addition and subtraction mental strategies! You might want to record these because they do need
talking through.

19 x 4 is close t0 20 x 4 =80

So to find the exact answer I cando 80-1=79
because we added one to get from 19 to 20.
But that is wrong.

19 x 4 =76 not 79.

Where did we go wrong?

N ]
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Let the child work out the actual answer using a calculator and record the results for them.

Support the child to use squared paper or cubes to see the difference between an array of four
columns of nineteen and four columns of twenty. There needs to be one extra row of four, four
more cubes on the array.

‘There is one extra row of four cubes here.’

19 x 4 20 x 4

‘So subtracting one was wrong. | think you probably meant to subtract one row of four. You were
using a mental method used with addition and subtraction, not with multiplying and dividing.’

‘When we estimate in multiplying and dividing, each time we round up or down, we add on or take
off columns or rows.’

Give another example, such as an estimate for 26 x 3.

ﬂ When we are estimating calculations with multiplication and division and then trying to find
the actual answer, is it okay to use the same mental methods that we use for addition and
subtraction? (No) How do you know that?

ﬂ What shall we write down for today that is important to remember?

@ Why do you think it is important to be able to make estimates?

Encourage children to make estimates of every calculation they do!

You could put the following on the wall: .
Estimate

Calculate
Check

Every timel

~N_
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Spotlight 6: a learning check
Is not confident in making reasonable estimates for multiplication or division calculations

Opportunity for: explaining and discussing

Which side? Time 10-25 minutes
Resources Check: does the child use key vocabulary?
® At least one other child, four is ideal estimate about right
® Counters guess close but too big
©® Bag with number cards 1-9 (Resource sheet 1) rough answer close but too small
©® Another bag with two cards: ‘more than’ and almost round up/down

‘less than’ nearly

Spinners (Resource sheet 44)
Blank spinners (Resource sheet 13)
Paper clip and pencil

Selection of number lines

Calculator

Teaching activity

‘This game, Which side?, will help you to get better at estimating, and we are going to use a number
line to put our estimates on and compare them with the actual answer.’

You might want to put on display the recordings from previous Spotlights of things that needed to
be remembered.

Players can work cooperatively in teams or in pairs, or they can compete on their own against another
player.

The spinner is worked by trapping the paper clip in the middle of the spinner with the point of a pencil.
With the other hand, flick the paper clip around. If the paper clip lands on a line, that player chooses
which number they want.

Spinners work best if they are copied onto card.

Before you start, decide which spinner you are going to use. If you cut out your spinner, be sure to cut
in along the boxes in order to leave enough space for the spinner to be held still while it is being used.

Blank spinners (Resource sheet 13) can be used for any numbers you choose.

How to play

1. A player takes two digit cards out of the bag and makes a two-digit number, for example 24. This
number is then recorded and is used for both teams. The digit cards are put back in the bag.

2. Another player, on any team, flicks the paper clip to choose the operation and number, for
example x 19.

© Crown copyright 2005 Primary National Strategy | 13
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3. Each team then records the calculation on paper, in this case 24 x 19, and someone draws a

number line and marks the calculation.
24 x 19

:

0

Each team then takes one card out of the other bag and shows it to the group.

5. The team with the ‘more than’ card must make an estimate of the calculation 24 x 19 that will give

10.

—
—

an answer which is more than the actual answer. The team with the ‘less than’ card must make an
estimate which is less than the actual answer.

Each team then works quietly together to work out their estimate.

When everyone is ready, the teams take turns to tell everyone about their estimate.

‘We had to make an estimate that would be more than 24 x 19, so we chose 30 X 20 which is 600.’
‘We had to make a rough answer less than the actual answer, so we estimated 20 x 20 which is 400.’

The teams can challenge any estimate which they think isn’t sensible, for example 40 x 30 would
not be a sensible estimate for this calculation.

Both teams can put their estimates where they think they go on the number line.

less more
than than

0 400 600

. Then everyone has to work out the actual answer. (Calculators will speed this up and help to take

the stress out of the game.)

Each team should keep a record of their score. For each round they get:
ten points for a sensible estimate;

ten points for calculating their estimate correctly;

ten points for estimating ‘more than’ or ‘less than’ correctly;

a ten point bonus for calculating the actual answer without a calculator.

. Then a new two-digit number is made and another number selected on the spinner.

How did you work out that your estimate would be more than the actual answer?

Whose estimate was the closest to the actual answer?
How do you know?

What if that team had used (a number) instead of (a number)? Would their answer have been
closer to the actual answer or further away?

If we draw that number line again, could we position our estimates a bit more accurately?
(Some estimates will be much closer to the actual answers, depending on the numbers chosen.)

Which team got the closest to the actual answer?

What shall | record for you to remember for next time?

Primary National Strategy © Crown copyright 2005
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Variations

® Play as Who is the closest? Players compete to find an estimate as close as they can to the actual
answer. (So you don’t need to play with the ‘more than’ and ‘less than’ cards.)

The winning team scores ten points, or if they are both the same distance on the number line from
the actual answer, they score ten points each. (You will need to help the players to decide who is the
closest when they have two different answers. Encourage the players to round numbers to fives as
well as numbers with a zero at the end, so fifty-four might be ‘rounded’ to fifty-five to give a closer
estimate.)

(Note: Watch out for children rounding all the numbers! On Spinner 2 hopefully no one will round
X 4 to x 0))

T ® Play Who is the closest?, as above, but also play with the ‘more than’ and ‘less than’ cards. This
can be very tricky, and children will realise that if they have the ‘more than’ card, but the numbers
are, for example 21 x 51, they will be a long way from the actual answer if they round up to 30 x 60.

H Can you think of a way to estimate 21 x 51 that might be closer? (For example 25 x 50)

EI What if you round one number up and the other number down? Does that give you a closer
estimate? (It can do.)

ﬂ Tell me about an example when this happens.

T ® Make three-digit numbers at the start.

® Use the blank spinner to make up your own numbers to multiply and divide. (The game can be
played by estimating with addition and subtraction but clarify with the players that they must be
careful in the way they go from their estimate to the actual number. What we do for addition and
subtraction needs rethinking to find a method that might work for multiplication and division!)

Learning outcomes

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

® tackle related learning tasks with increased motivation and confidence;
® use and understand connected mathematical vocabulary;

® make areasonable estimate of a multiplication or division calculation including calculations with
fractions;

® compare two multiplications or divisions and know which one will give the larger answer;

understand that an estimate is a rough answer;

® make generalisations about the effects on numbers of multiplying and dividing by both numbers
more than one and numbers less than one;

® understand that it helps accuracy to make an estimate for all calculations that cannot be calculated
mentally immediately;

® understand that in real problem-solving we have to make sensible decisions;

® position estimates and actual answers on a number line.

© Crown copyright 2005 Primary National Strategy | 15
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In one move Time 15-20 minutes
Is not confident in making reasonable estimates for multiplication or division calculations

Resources Check: does the child use key vocabulary?
® Children in pairs (or use with the whole class) number pattern more than

©® Calculator for each child less than

How to play

1. Set a task, for example:

‘Key in 200. In one move (one operation, either or = |,

"anumber J and the‘ = key) make
your display read 20.’ o

Children can press cancel at any time if they want to — but not so that they can just key in 20!

2. Ask children what they did. You can record for them.

If you multiply 200 by 2 the answer is 400 so the
answer is bigger than the 200 we started with.

But, if you multiply the 200 by a number less than
1, for example 0.5, you end up with an answer (100)
that is less than the 200 you started with.

So using the x key doesn't always make the answer
larger.

~N_  — N

3. Repeat with the | + ‘key.

4. Once children are used to the game, you can introduce a scoring method, maybe 0.1 for each time
a player does the task ‘in one move’.

5. Encourage children to look for patterns.

10 X 0.1 = 100 + 0.2 =

100 x 0.1 = 10+ 0.2=

1000 x 0.1 = 1+02=
Variations

® Encourage children to make up challenges for each other, for example, start with 10 on the screen
and just use the division key. Can you in one move make the screen read 1007?

® Challenge children to make a long pattern using similar numbers, for example:
If you start with 3000 x 0.3, can you make patterns using 300, 30 and 3? What if you start with 300
again but this time x by 0.1?

Learning outcomes

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

® tackle related learning tasks with increased motivation and confidence;
@ use and understand connected mathematical vocabulary;

® understand the effects of multiplying and dividing by numbers less than one.
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Has difficulty, when appropriate, interpreting a remainder as
a fraction, for example 16 + 3 =5/;

Opportunity for: communicating with a range of mathematical language and symbols

Resources Key vocabulary

® Cubes/apples/rods/counters remainder whole one
© Calculator left over half

® Empty number lines fraction quarter

©® Plastic, paper or dough fraction pieces or Fractions divided by

(Resource sheet 42)

Teaching activity Time 10-20 minutes

Explain to the child that today’s activity will help them to be clearer about how to deal with remainders
when they work out divisions.

H What do you think it means to have a remainder after working out a division calculation?
‘Choose something on the table to show me what you mean.’

Listen to what the child says and make a note of what they do.

If the child seems to be unsure about remainders, give them a simple calculation to work out.

Can you work out thirteen divided by four? You can use any of the equipment to help you.

It is likely that some children will work out thirteen divided by four by using a sharing method - putting
thirteen counters into four groups. Remind the child that when we say ‘divided by four’ we mean
putting the items into fours, not shared between four.

Let them work out how to show the calculation with cubes/dough/apples, and remind them how to use
a number line to work out the calculation. (Hops backward or forward are both fine — the child should
choose whichever representation they prefer.)

‘There are three hops of four to get to 12 and then a quarter of a hop to get to 13.’

One qu@
of a hop of

0 4 8 12 13

If the child seems to be unsure about naming fraction parts, you might need to spend a few
moments identifying halves, quarters and three-quarters using paper or plastic fraction parts.

Record with the child, encouraging them to use a range of appropriate language and using pictures
and symbols that help them. (The number line picture shows remainders as fractions in a powerful way,
so focus on that.)
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13 + 4 = 3 remainder 1

That remainder is one quarter of the way towards 16, which is the next hop of four.
+4 +4 +4

NN e

0 4 8 12 13 14 15 16

S0 13 + 4 = three groups of four and a quarter of a group of four.

13 + 4 = 3Y/, because the remainder of one is a quarter of a whole hop.

Try another example and record it with the child.
¥ Whatis fifteen divided by two?
EI What picture do you have in your head for that?

Talk the child through the images, putting fifteen into equal groups of two, steps of two on a number
line. Dividing by two means ‘how many twos in fifteen?’

15 + 2 =7 remainder 1
You can say this as: how many twos make fifteen? It is seven with one left over.
Fifteen divided by two makes seven groups of two and one left over.

Fifteen buns put into packs of fwo will make seven packs and one bun left over (which is half
a pack).

We can do seven hops of two and a half hop of two (one). A whole hop of two at the end would
get us to 16, but we only want to go halfway (to 15).

+2 +2 +2 +2 +2 +2 +2
NN
0 2 4 6 8 10 12 14

15

‘Let’s draw thirteen divided by four on a number line and look very carefully at that last hop.’

‘Thirteen divided by four means we need to take hops of four.

W@

12 13 14 15 16

‘We can make three complete hops of four and the remainder is a quarter of a whole hop of four.

‘The whole hop of four would get us to 16, but we only want to get to 13. So thirteen divided by four is
three and a quarter groups.’

EI If you key in thirteen divided by four on your calculator, what do you think the answer would
be? Explain how you know that.
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If the child is unsure about how fractions look on a calculator, you might choose to draw up a table
of fractions and how they relate to decimals.

The child can key theseinas 1 < 2,1 + 4, and so on.

1+ 2 =0.5, which is a half (12).
1 + 4 =0.25, which is a quarter (/).
1 + 3 =0.3333, which is a third (1/3).

3 + 4 =0.75, which is three-quarters (3/4).

EI What shall we record today that is important to remember for next time?

Keep recordings of any pictures and symbols which the child uses, ready for later work.
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Spotlight 1

Has difficulty, when appropriate, interpreting a remainder as a fraction, for example 16 + 3 = 53

Opportunity for: solving real-life problems

Apples and buns Time 15-20 minutes
Resources Key vocabulary
® Dough and blunt knife, apples, carrots, buns remainder half
©® Plastic or paper fraction parts or Fractions (Resource sheet 42) left over quarter
® Calculator fraction three-quarters
divided by thirds
whole one fifths

Teaching activity

‘We are going to do some more division today. We are going to find answers where we interpret the
remainder as a fraction.’

Using sixteen apples, or other objects, ask the following:

ﬂ We have sixteen apples for three horses. How many apples is that each? What about the one

left over? CCC@Q 6'6" ccc“ 6

‘Each horse can have five apples and there is one left over, so 16 = 3 = 5 remainder 1.’
ﬂ How can we divide up the one apple left over?
Support the child to show how the apple can be cut into three equal parts.

EI What name do we call each of these parts?

If the child can’t name the fraction as a third, spend a bit of time naming fraction parts. Check that
they know half, quarter, three-quarters, third and fifth.

Using nine carrots, or other objects, ask the following:

EI We have nine carrots for two rabbits. How many carrots is that each?

9 + 2 = 4 remainder 1, but if we divide the left-over carrot by two, we can write this as:
9+2=4Y,

The calculator showed an answer of 4.5.

Using seventeen buns, or other objects, ask:

EI We have seventeen buns for four children. How many buns is that each?

17 + 4 = 4 remainder 1
17 +4:=4Y,

The calculator showed an answer of 4.25.

EI Look back at what we have done today and show me a division calculation where the
answer includes a fraction.
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Spotlight 2
Has difficulty, when appropriate, interpreting a remainder as a fraction, for example 16 + 3 = 5/3

Opportunity for: identifying patterns

Looking for patterns Time 15-20 minutes
Resources Key vocabulary

© Multiplication grid 1 or 2 (Resource sheet 35 or 36) remainder whole one

® Paper or plastic fraction pieces or Fractions (Resource sheet 42) left over half

® Number line fraction quarter

® Counters divided by three-quarters

Teaching activity

‘We are going to divide by four and find some remainders, and then work out those remainders as
fractions.’

EI Can you remember from the last session which fractions we might make when we are
dividing by four?

Record a list of divisions, asking them:

E What do you think comes next in the pattern? 9+4-=
Use the language ‘nine divided by four is two remainder one’, and then explain i? _ : -
that the remainder of one can be divided by four to make four quarters. So the T
; o . 12 + 4=
answer to nine divided by four is two and a quarter. 13+ 4
14 + 4=
\_/\_

EI Can you predict which of these division calculations won’t have a remainder? How do you
know?

If the child is unsure about this, encourage them to refer to the four times table on their
Multiplication grid (Resource sheet 35 or 36).

If the child is not following this, you might want to start the pattern on another bit of paper with
4 = 4 =1 with no remainder.

5 + 4 has aremainder of 1, so 5 + 4 = 1 remainder 1, which is 1Y,.
6+4= 12/4or11/2
7 + 4 =13/4,and so on.

Try to establish that all the calculations that can be related to the four times table have no
remainders because these numbers (4, 8, 12, 16, and so on) are multiples of four.

© Crown copyright 2005 Primary National Strategy 15
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You might choose to model the calculations on both a number line and using counters put into fours.

“Two jumps of four and one left over.’
+4 +4
VRN
i
0 4 8 9

‘Nine divided by four is two groups of four, and one left over.’

o000 o000 [
‘If we divided that one left over by four, we get a quarter.’
‘Nine divided by four is two groups of four and one quarter of a group of four.’

EI What patterns can you see in the fraction parts of the answers?

9+4=2rlor2y,
10+4=2r20r2%0r2Y%
11+4=2r30r2%,
12+4=3
13+4=3rlor3Y,

14 +4=3r20r3%0r3%

etc.

m

You could show this on number lines. Each time one more quarter step is added.
+4 +4 +4

NN

0 4 8 9 12

‘Nine divided by four is two jumps of four and one quarter jump.
Ten divided by four is two jumps of four and two quarter jumps.
Eleven divided by four is two jumps of four and three quarter jumps.
Twelve divided by four is three whole jumps of four.’

EI Predict the next calculation in the pattern.

EI What fraction will the remainder make? How do you know?

ﬂ Did you learn anything new today about remainders when we work out division
calculations?

E Write in words two division calculations that have the words ‘divided by’ and that have a
fraction as part of the answer.

EI Write a division calculation that has one-fifth as part of the answer.
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Spotlight 3
Has difficulty, when appropriate, interpreting a remainder as a fraction, for example 16 + 3 = 5/3

Opportunity for: reasoning about numbers

Sensible answers Time 15-20 minutes
Resources Key vocabulary
©® 28 eggs (or egg substitutes, such as ping pong balls) remainder quarter
® 5eggboxes left over three-quarters
® Calculator fraction thirds
® Money divided by fifths

whole one sixths

half

Teaching activity

‘Sometimes when we are working out division calculations with real things, we have to be very careful
about how we write the answer, making sure it is a sensible answer. We’re going to work on this today.’

E How could you divide twenty-eight eggs by six?

Let the child work this out any way they want.

Note: If the child is trying to share the twenty-eight into six groups, they need to be reminded that
the calculation is to divide by six, so that means making equal groups of six.

ﬂ How would you write down twenty-eight divided by six?

28 = 6 =4 remainder 4

If the child is finding it difficult, let them start with twenty-eight eggs and put them into groups of
six (in egg boxes if available).

Six multiplied by four is twenty-four and there will be four eggs left over, so one egg box will not be
full but can hold the remainder of four eggs.

EI Do you think it might help to check it on a calculator? (This gives an answer of 4.6666666.)
EI What is the sensible answer to twenty-eight eggs divided by six? How do you know?

Establish that working out the calculation so that the answer has a fraction doesn’t always give us a
sensible answer.

E Three children have been doing some odd jobs around the house, and for their neighbours,
and, altogether, they have earned £13 which they want to divide equally between
themselves. How much will they get each?

© Crown copyright 2005 Primary National Strategy 17
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If the child needs support, let them work it out using coins or jottings.
£13 divided into three equal groups can be worked out as:

3 X 4 =12 so each child would get £4, with £1 left to divide up.

100p divided by three is 33p and a bit left over.

Do you think the calculator might give us a better answer?

13 +3=4.33333

Again, stress that calculator answers don’t always make sensible answers.
Talk about what the children might do once they all have £4.33.

ﬂ Is it possible to divide the left-over one penny between three people?

E How might they solve their problem? (Accept any sensible suggestion — they might give the
penny to the charity box in the corner shop, or they might have only £4.30 each and give the
remaining ten pence to charity or to a younger child who was too small to help them.)

EI For indoor hockey, the thirty-two children in the class need to get into teams of ten.

EI What division do you need to do to find out the number of teams?

Help the child to write thirty-two into teams of ten as 32 + 10 = 3 teams of ten and two children
left over.

‘Let’s see what the calculator says for thirty-two divided by ten.’
ﬂ If you think very hard, can you predict the answer to thirty-two divided by ten?
The calculator gives an answer of 3.2, but 0.2 of a team doesn’t have much meaning!

How could the thirty-two children solve their problem with the two extra children? (Accept a
wide range of suggestions.)

EI What do you have to do to make sure you have chosen a sensible answer when you are
giving answers with remainders or fractions?

8 | Primary National Strategy © Crown copyright 2005
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Spotlight 4
Has difficulty, when appropriate, interpreting a remainder as a fraction, for example 16 + 3 = 5/3

Opportunity for: developing mental images

Counting backwards or forwards? Time 10-20 minutes
Resources Key vocabulary
©® Soft modelling material remainder quarter
left over three-quarters
fraction thirds
divided by fifths
half

Teaching activity

‘We are going to do some divisions by working them out on an empty number line.’

E Can you show me how you could work out sixteen divided by five, drawing yourself an
empty number line?

If the child struggles with this, help them to draw a line and draw steps of five. They can start at 0
and count forwards in fives, or start at 16 and count back in fives. Either way they should have a
remainder of one, which can be interpreted as one-fifth.

+5 +5 +5

NN TN

0 5 10 15 16

‘Three steps of five and a step of one.’

‘Sixteen divided by five is three groups of five and a remainder of one divided by five is one-fifth.’

EI Which way do you like to do your dividing on a number line? Do you like counting forwards,
or do you prefer counting backwards?

Try both ways. What do you notice?

16-5-5-5=1

EI What shall we do with the one left over? How will we divide it into five equal groups?

%2 What is the answer to sixteen divided by five? (315 0r 3.2)

© Crown copyright 2005 Primary National Strategy 19
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ﬂ Work out seventeen divided by three.

‘Seventeen divided by three. That is five steps of three along the number line and a remainder of two.

17 + 3 =5 remainder 2

The remainder two when divided by three gives two-thirds (24).

Because it is divided by three, each step is a step of three, except for the remainder, which
is two bits out of three.
+3 +3 +3

NN

0 5 10 15
'T can count forwards in steps of three.’

The child might find the fraction ‘two-thirds’ too demanding, so you might need to fold paper into
thirds to demonstrate two-thirds. (Folding a piece of A4 paper into thirds to put in an envelope is a
skill that some adults find difficult!)

Ask the child to work out nineteen divided by four.

If the child is finding this too challenging, you might want to repeat this lesson with different
numbers next time and try to put emphasis on doing the steps just in the direction the child seems
to prefer. Many children like to start at 0 because counting forwards uses numbers that are familiar
to them and they can find them on their multiplication grid.

‘Let’s record some of the words and ideas we use for dividing.’

Using multiplication tables helps me.

How many threes make 18?
18 +3
Eighteen divided into three equal groups.
9+2
will have a remainder

I can hop forward on a number

T know all line to divide by a number:
this about 5+5+5+1
dividing
16-5-5-5=1
Remainders can
be interpreted
as fractions.
V
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Spotlight 5: a learning check
Has difficulty, when appropriate, interpreting a remainder as a fraction, for example 16 + 3 = 5/3

Opportunity for: explaining and discussing

Double-decker pizza Time 5-20 minutes
Resources Check: does the child use key vocabulary?
® Number cards 1-15 or to suit your children remainder half

(Resource sheets 1 and 2) left over quarter
® + and = cards (Resource sheet 8) fraction three-quarters
® Plastic fraction pieces or Fractions divided by thirds

(Resource sheet 42) whole one two-thirds

® At least one other child

Teaching activity

‘This game, Double-decker pizza, will help you to get better at making remainders into fractions when
you work out division calculations. In this game you must remember to choose two numbers that will
give you a remainder, otherwise you won’t be able to have slices to make up your pizzal’

Choose number cards to suit your children, for example 2, 3 and 4, with cards 8-15.

Put the cards on the table face up in two groups: the 2, 3 and 4 together, and 8-15 on the other side of
the table.

Put the fraction pieces on the table, face up. If you use the resource sheet you will need to make
several copies of it and cut up the fraction pieces.

The game can be played cooperatively, with pairs trying to make two pizzas.

How to play

1. The players take turns to pick up two cards, one card from 2-4 to show how many to divide by (or
the size of step on the number line) and the other from the 8-15 cards to show the number to put on
the right-hand end of the number line.

(=] 3

\
0 14
2. The player reads out their number sentence: ‘Fourteen divided by three.’

3. Everyone then works out the calculation, for example on their own empty number line.

4. The player then says their answer — in this case, four remainder two — and makes the remainder into
a fraction —in this case two-thirds.

5. If everyone agrees that they are right, the player will win a two-thirds fraction piece.

6. The cards are put back on the table and the other player chooses two more cards — at least one of
which must be different from the first player’s. So if a player has just divided by three, the new
player must divide by either two or four.

© Crown copyright 2005 Primary National Strategy 1 11
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7. If children are competing, the winner is the first player to make a whole pizza (for a 5-minute game
with two players). For a longer game, the winner needs to make two pizzas to make a double-
decker.

ﬂ Which fraction do you need to make to complete your pizza? So which number cards would
be good to choose?

EI Can you explain to me how you knew to choose those two numbers to complete your pizza?
EI Could you have chosen different cards to get the same fraction answer?
EI Is it always possible to make a whole pizza in two goes?

ﬂ How do you know?

Variations

® Play with different number cards, for example a complete set of 1-20 or 30. For this game you need
to have lots of paper circles and make your own fraction piece of pizza if it isn’t on the resource
sheet or in your plastic fraction set. (For example, if you divide by five you might need several fifths
of circles.)

® Play with just a small selection of cards but have them face down (but still in the two sets). (This
involves more luck but gives less opportunity to use reasoning to choose numbers to complete a
pizza. This might give a child who is having more difficulty with the game a greater chance of
winning. Allow at least 15 minutes for this game.)

Why can you never make a whole pizza in one go with these cards?

Which number cards would you need to make a whole pizza in one go? (With two sets of cards
So you could make, for example, 2 + 2 = 1 so you wouldn’t be making a fraction.)

EI Using any numbers up to a hundred, write five calculations that would give the same size
fraction part in the answer.

Learning outcomes

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

® tackle related learning tasks with increased motivation and confidence;

® use and understand connected mathematical vocabulary;

® interpret a remainder as a fraction;

@ interpret ‘divide by’ as a grouping calculation;

® work out a grouping calculation on a number line and show and name the fraction part.
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Misuses half-understood rules about multiplying and
dividing by powers of ten and the associative law, for
example 145 x 30 = 145 000

Opportunity for: reasoning about numbers

Resources Key vocabulary

©® Place value (arrow) cards multiply by ten times larger/smaller
® Abacus divide by two-digit numbers

©® Squared paper digits move to the left/right  three-digit numbers

© Calculator

Teaching activity Time 15-20 minutes

‘We are going to look at multiplying and dividing by ten, a hundred and a thousand, and we are going
to use a calculator so that we can see some patterns.’

Put a single-digit number, for example 5, into the calculator and show it to the child.

ﬂ Can you tell me how you could change the screen to 50 in one move using the multiplication
key?

H Can you explain what you did?

Make sure the child uses the correct vocabulary.

If the child is unsure, show how to key in ‘ X ‘ ‘ 0 = | toshow 50, and use the correct
vocabulary to explain it. -

‘I had five and | multiplied by ten and that makes fifty. Fifty is ten times larger than five because we
multiplied it by ten.’

ﬂ Can you predict what will happen if we key in seven multiplied by ten on the calculator?

Show the numbers with place value cards.

7 x 10 = 7 0

Ensure that the child uses appropriate language to explain the process with seven. For example,
‘seven multiplied by ten is seventy ’ and ‘seventy is ten times larger than seven’.

Go back to 5 on the calculator.
E What happens when we multiply a single-digit number by a hundred?

Move on to multiplying by a thousand, and to multiplying two-digit numbers by ten, a hundred and a
thousand, continuing to ask the child to explain their choices of calculator buttons using appropriate
vocabulary.
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Ask the child to talk you through five multiplied by a hundred with place value cards, and maybe with
an abacus.

If the child tends to use language such as ‘you add a nought’, you will need to introduce a more
accurate way of explaining the changes in the numbers. For example, ‘“The five moves to the left and
becomes ten times larger, so we put a zero in the empty column to fill the empty space.’

It can be helpful to draw up some charts on squared paper and to name the tops of the columns: units
or ones, tens, hundreds, thousands, and so on.

Show how a number changes, using the calculator, place value cards or abacus, or whatever the child
chooses to use.

Th H T V)
5 x 10 =50
5 0 x 10 =500
5 0 x 10 =5000
5 0 0 0

¥4 1s this true: 5 x 1000 = 50 x 100?

How do you know?

Is this true: 125 x 20 = 12 5007

E How do you know?

Support the child to move towards explaining:

125 x 20is 125 x 10 x 2 =1250 x 2 =2500

Recognising and naming larger numbers needs to be secure to understand and communicate this
aspect, so you might need to spend time using the calculator to explore hundreds and thousands,
encouraging the use of appropriate vocabulary to explain.

Can you key in sixty-five and tell me what number is ten times bigger? What do you need to
do to key in ten times bigger? Now multiply by ten and see if you were right.

EI What if | put twenty-six into the calculator - can you change it to two thousand six hundred
with one multiplication? How would you write that down?

Record some of the patterns emerging (squared paper can help).
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Multiplying 48 by ten

HTh TTh Th | H

x 10 =480
x 10=4800
x 10 = 48 000

ol o ® »|—H
o o o x c

Do you know the names of the columns?

U = units or ones
T=tens

H=

Th=

TTh=

EI Tell me about a pattern you can see.
H Can you name this number: 480 000? (four hundred and eighty thousand)

Help the child to talk about what they can see happening and help them by recording some
generalisations in their own words. For example:

Every time we multiply by ten, the digits move one place to the left.

If we multiply a single-digit number by a thousand (that has three zeros) the single-digit
number moves three places to the left into the thousands column and the hundreds, tens
and ones columns all have zeros to fill the empty spaces.

EI What do you think will happen when we divide by ten?
EI What if | key in three hundred and sixty — what single division will get the screen to thirty-six?

Let the child explore using a calculator, and record some of their findings, explaining the process which
they are using and any patterns they notice.

Dividing 960 000 by ten

HTh| TTh| Th | H T U
9 6 0 0 0 0 +10=96 000

EI What shall we write down so that we remember it for next time?
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Spotlight 1

Misuses half-understood rules about multiplying and dividing by powers of ten and the associative law,
for example 145 X 30 = 145 000

Opportunity for: exploring multiplication patterns

Factor trees Time 15-20 minutes
Resources Key vocabulary

® Squared paper multiply by two-digit numbers
® Calculator divide by three-digit numbers
© Multiplication grid 1 or 2 (Resource sheet 35 or 36) digits move to the left/right ~ factors

ten times larger/smaller

Teaching activity

‘We are going to find some factors of numbers to make it easier to multiply.’

H Is this correct: 8 x 20 = 800?

ﬂ How do you know?

Support the child to move towards:

8x20=8x10x2=80x%x2or 8x2x10=16 x 10.

Support the child to see that you can use factors of 20 to help you to multiply by 20.

Draw a few factor trees, emphasising that one, eight, two and four are factors of eight, enlisting the
child’s help in identifying factor pairs, using the multiplication grid for support.

If the child finds that difficult, use cubes to make arrays. For example, with eight cubes we can
make an array of one row of eight, or two rows of four.

Keep these recordings for later use.

8 x1
4 x2
2x4
1x8

A

12x1
6 x2
4 x3
3x4
2x%x6
1x12

12

9x1
3x3
1x9

AN AN
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‘Some numbers have many more factors than others.’
Record some multiplication calculations using factors. Keep these recordings for use in later sessions.
ﬂ Use factors to help you to work out eighteen multiplied by twelve.

Let the child use a calculator to work out several examples, so that they have experience of using
different factors. Encourage them to talk you through what they are doing as they do it, and to
comment on anything they notice.

They could break down eighteen multiplied by twelve into factors of eighteen as well as twelve,
resultingin:2 X 9 X 6 x 2.

Whichever order you multiplied these numbers in, you would still get the same answer.
EI Tell me what we have been doing to try to make numbers easier to multiply.
ﬂ Give me an example.

ﬂ Why does using factors help?

ﬂ Make a factor tree for twenty-four. Now multiply twenty-seven by twenty-four using factors.

If no one uses the nearness of twenty-seven to twenty-five to help them in this calculation, point out
that they could use this as a check.

Spotlight 2

Misuses half-understood rules about multiplying and dividing by powers of ten and the associative law,
for example 145 x 30 = 145 000

Opportunity for: discussing and making decisions

Oops! banana slips Time 15-20 minutes
Resources Key vocabulary
® Cubes or counters multiply by three-digit numbers

divide by partition into tens and ones

digits move to the left/right array
ten times larger/smaller factors

two-digit numbers
Teaching activity

‘We are going to do some more work with factors to help us to multiply. There is more than one way of
multiplying, and we need to be very clear about what we are doing so we don’t slip on a banana skin!’

ﬂ Tell me the factors of twelve and draw a twelve factor tree.
12 X 1

6x2
4%x3
12 3x4
2X6
1x12

Support the child to draw:
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‘We’re going to work out seven multiplied by twelve using these cubes and a pair of factors of twelve.
Let’s start by using factors three and four and I'll record for you what we do.’

7 X 12 can be writtenas 7 X 3 X 4.
Make an array for seven multiplied by three with cubes.

EEE
EEE
EEE
This array shows 7 x 3. EEN
EEE
EEE
EEE

Look carefully at 7 x 3 x 4 and tell me what we need to do to our array of 7 x 3 to make it
show 7 x 12,

Support the child, moving towards the idea that we need four lots of the 7 x 3 cubes to show 7 x 12.
This array shows four lots of 7 X 3 cubes:

7XxX3x4

7x3=21and21 x 4 =84.

Rearrange these same cubes to give another way to show 7 x 12.

The child might need support here to recognise that they need to choose another pair of factors of
twelve, for example six and two, then arrange the same eighty-four cubes into different arrays, for
example an array of seven multiplied by six twice.

What did you learn today about the way factors can help us to multiply?

How would you explain to someone why multiplying eighteen by twelve gives the same
answeras2 X 9 X 2 x 6?
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Spotlight 3

Misuses half-understood rules about multiplying and dividing by powers of ten and the associative law,
for example 145 x 30 = 145 000

Opportunity for: exploring place value and multiplication patterns

Multiply it Time 15-20 minutes
Resources Key vocabulary

©® Place value (arrow) cards multiply by ten times larger/smaller
® Wipe-clean place value board divide by two-digit numbers

© Calculator digits move to the left/right three-digit numbers

Teaching activity

‘We’re going to do some more multiplying by ten and a hundred today. Then we will multiply by twenty
and two hundred using factors.’

EI What can you remember about multiplying by ten and a hundred?

EI What is three multiplied by ten and three multiplied by a hundred?

If the child has forgotten, go over multiplying by ten and a hundred using a calculator and place
value cards, recording on a place value board. Try to work out which model the child seems to
prefer.

Record some multiply by ten and multiply by a hundred calculations. Then extend these to some
related multiply by twenty and multiply by two hundred calculations, guiding the child towards the
patterns using appropriate vocabulary to support description of the process.

3x10=30and 3 x 20=60as thisis 3 x 10 x 2
because factors of twenty are ten and ftwo.

2
20 <
10

3 x 100 =300 and 3 x 200 = 600 as this is 3 x 100 x 2.

If the child needs it, go through this pattern again with four and five. Use a calculator so that the
child can focus on the patterns, rather than worrying about getting the calculation right. Record
the patterns of numbers. Encourage the child to explain in their own words what they notice.

Again, a place value board and/or place value cards might assist in building up appropriate
images.

5x10=50and 5 x 20=100as thisis b5 x 10 x 2

5 x 100 =500 and 5 x 200 = 1000 as thisis 5 x 100 x 2

© Crown copyright 2005 Primary National Strategy 17
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ﬂ Tell me how to use the ten times table to multiply six by eighty.
Support the child in finding a way of doing this, for example 6 x 10 x 8.

Encourage the child to work out all the versions they have managed to identify for six multiplied by
eighty.

Repeat with another example.

EI What shall we write down today that is important to remember for next time?

8 | Primary National Strategy © Crown copyright 2005
DfES 1159-2005





Spotlight 4

Misuses half-understood rules about multiplying and dividing by powers of ten and the associative law,

for example 145 x 30 = 145 000

Opportunity for: exploring patterns with division

Division patterns Time 15-20 minutes
Resources Key vocabulary

® Place value (arrow) cards multiply by ten times larger/smaller
® Wipe-clean place value board divide by two-digit numbers

® Number cards digits move to the left/right three-digit numbers

® Squared paper

© Calculator

Teaching activity

‘We are going to make some division patterns today, dividing by one, by ten and by a hundred.’
ﬂ Can you show me the division key on your calculator?

ﬂ What can you tell me about these number patterns?

3+1=3
30+10=3
300 +100=3

.

EI Can you make another pattern with three calculations involving division by one, ten and a
hundred, all with the answer 4 on your calculator?

E Explain your choice of numbers.

Build on what the child does.

If the child needs a bit more guidance, you could start off a pattern and, if they still seem not to be
following, use place value cards or a place value board and number/arrow cards, or whatever the
child seems to prefer.

Th H T U
3 0 0 0 +10=300
3 0 0 +10= 30
+10
+10

E Tell me about your pattern.

Encourage the child to make generalised statements such as:

© Crown copyright 2005 Primary National Strategy
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‘When you divide by ten the digits move one place to the right.’

ﬂ What do you think would happen if we divided by a hundred?

If the child can’t see that the digits would move two places to the right each time, explore this on a
calculator with them, using any supporting equipment which the child seems to prefer to use.
Encourage the use of appropriate vocabulary.

Move on to using another squared paper grid.

‘Show me a division by ten pattern that ends in seven.’ (Ending in
forty-seven would be more challenging.) /

7

EI Was there anything we worked on today that you thought was new knowledge for you?

E | divided my mystery number by a hundred and did that division by a hundred four times and
ended with eight. What was my mystery number? (Eight hundred million, 800 000 000)

(Note: The division is by one hundred four times, not by four hundred! You could use this as a moment
to point out that we have to be very careful about the language we use in mathematics.)
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Spotlight 5: a learning check

Misuses half-understood rules about multiplying and dividing by powers of ten and the associative law,
for example 145 x 30 = 145 000

Opportunity for: discussing and explaining

Beat the calculator Time 5-15 minutes
Resources Check: does the child use key vocabulary?
® Wipe-clean place value board multiply by two-digit numbers
® Calculators divide by three-digit numbers
©® A group of four or more children (a whole class digits move to the left/right factors

is ideal) ten times larger/smaller

Teaching activity

‘Today we are going to play a game to help you practise multiplying and dividing by multiples of ten.’

This game, Beat the calculator, is a small- or large-group game and works well with the whole class.
The game can be played at many different levels and can be used to give practice and consolidation of
a wide range of learning objectives.

How to play

1. Divide the children into two groups. Give the children in one group a calculator each but give
nothing to the second group. Tell the second group that they can make jottings on paper if they
want to.

2. Read out a series of calculations. Here are a few examples:
45%x 100 100x2 30+10 29x 100 45010

3. The group with calculators must key each calculation in, and not call anything out until they see the
answer on their screen.

4. The group with no calculators must work out the calculation in their heads, or with brief jottings, and
then call out the answer.

(Depending on the calculations which you read out, the group without the calculators could beat
the children with calculators! That is a very valuable lesson, making this game one to play at least
once a term.)

EI Why could you work that out so quickly in your head? Can you tell us how you did it? Did
anyone do it a different way?

5. Give a hundred points to the group that shouts out the answer first and keep the scores on the
board.

6. After about five or ten goes, swap the groups round and call out five or ten more calculations.

Variations

® Let one of the children work out about ten questions of their own which they think could be worked
out more quickly mentally than on the calculator. That child is then the leader and calls out their
questions.

© Crown copyright 2005 Primary National Strategy 1 11
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ﬂ Can you explain to me how you worked that out?
Is there another way to do it?

® This can be a good game to share with parents, especially those who think that calculators harm
children’s mathematics!

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;

multiply and divide by ten and a hundred;

describe what is happening to the digits in multiplying and dividing by powers of ten;
multiply by multiples of ten, a hundred and a thousand;

use factors to support multiplication;

use a calculator appropriately.
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Has difficulty in partitioning numbers with zero place
holders and/or numbers less than one, for example
partitioning 0.45 as 0.4 and 0.05

Opportunity for: making connections

Resources Key vocabulary

® Place value boards zero units/ones

@® Number cards 0-10 (Resource sheet 1) place holder decimal

® Several 0 cards column tenth

@ Place value (arrow) cards (including decimal hundreds hundredth
place value cards) tens

@ Place value chart (Resource sheet 39)

@® Base 10 equipment such as bundles of straws

® Calculator

@ Sticky notes

Teaching activity Time 15-20 minutes

‘We are going to think about some numbers that have zeros in them. Can you tell me a number that has
one or more zeros?’

‘Let’s make a concept map for numbers with zeros.’

101

2002 — -
Jeros are Numbers with — 2004
. zZeros
important ~
£30.70

4 10 OfO is 4 thousand

\/——\

Follow on from what the child says.

Record some numbers for the child to name and put on a place value board using digit cards, for
example 1074 and 304.

Thousands Hundreds Tens Units

@ 110 |74

Enter the number three hundred and four into the calculator.

How many hundreds? How many tens? How many ones?

ﬂ Make that number with place value cards.

© Crown copyright 2005 Primary National Strategy 11
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Use the Place value chart (Resource sheet 39) and ask the child to point to the numbers that make up,
for example, five hundred and three. That is five hundred and three. There are no tens.

Repeat for the other numbers.

If the child needs more support, make sure they can partition whole numbers using place value
cards. Putting the numbers into a calculator can help to consolidate the child’s understanding.

ﬂ Make a number with seven in the hundreds, three tens and no ones. (730)
ﬂ What if the zero was in the tens column and the three in the ones? (703)

Is this right?

703= 7|0 + |3 X
wrong!

H Explain how you know.

ﬂ Shut your eyes and try to see a picture in your head of seven hundred and three made with
straws. Tell me about the picture.

Is seven hundred and three more or less than seven hundred and thirty?
Move on to explore decimals if appropriate.

ﬂ What if we re-name the headings of the place value board so that the column on the leftis
the tens, then the ones, then there is a decimal point, then tenths. What would the last
column be for? (Hundredths.)

ﬂ So if we wanted to write down an amount of money such as £5.93, can you put digit cards
onto the place value board to show that amount of money?

210 | o

5] | [&] | [&]

In £1s In 1ps
51-9 3 51913
/ \
5 01-9 0|-0| 3 5100
910
3

H What is the value of the three? (Three hundredths — of a pound.)

ﬂ Make five point nine three with place value cards. How is it different from five hundred and
ninety-three?

If the child needs more support, use coins on the place value board.

2 | Primary National Strategy © Crown copyright 2005
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What if we take away the nine 10p coins? What is our amount of money now? (£5.03)

51|-0| 3 =5-03

ﬂ How do you know?

If you are using a calculator for support, with 5.93 keyed in, ask the child to make the 9intoa 0 in
one move.

‘Let’s write down some of the things you learned today and some of the things you found tricky about
numbers with zeros, then we will remember to come back to them next time.’

ﬂ In the number 60.07 what is the value of the seven? (Seven hundredths.)

ﬂ How many grams are there in sixty point zero seven kilograms? (60 070)

Spotlight 1

Has difficulty in partitioning numbers with zero place holders and/or numbers less than one, for
example partitioning 0.45 as 0.4 and 0.05

Opportunity for: reasoning about numbers and quantities

Explode a number Time 10-20 minutes
Resources Key vocabulary

® Bundles of straws zero units/ones

® Weights place holder decimal

® Tape measure or metre rules column tenth

® Number lines hundreds hundredth

@® Place value board tens partition

@ Place value (arrow) cards

® Money

Teaching activity
‘Let’s look at our concept map from last time.’
‘Today we are going to take the number two point zero six and we are going to make that number in as

many different ways as we can, so that you will understand more about decimal numbers with tenths
and hundredths.’

ﬂ Shut your eyes and try to make a picture of two point zero six as it is on a place value board.
Keep your eyes shut and tell me about the columns and the numbers.

Units ¢ Tenths |Hundredths

2 0| ©

ﬂ Look at all the mathematics equipment we have here. Find ways to show two point zero six.

© Crown copyright 2005 Primary National Strategy 13
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You might need to get the child started by, for example, finding 2 m and 6 cm on a tape measure
and putting out £2.06 in coins.

2

[®)

T

2-

—_
w

2:06

Put two point zero six on a number line.

How would you round two point zero six to the nearest whole number? (2)
How would you round it to the nearest tenth? (2.7)

Which is larger, two point zero six or two point six zero? How do you know?
Is this correct? How do you know?

2.06=2]+

‘Let’s write down some more things you’ve learned about decimal numbers on the concept map.’

Spotlight 2

Has difficulty in partitioning numbers with zero place holders and/or numbers less than one, for
example partitioning 0.45 as 0.4 and 0.05

Opportunity for: recognising mathematical connections

Is this right? Time 10-20 minutes
Resources Key vocabulary
@ Place value (arrow) cards zero units/ones
@ Calculator place holder decimal
column tenth
hundreds hundredth
tens partition
4 | Primary National Strategy © Crown copyright 2005

DfES 1134-2005





Teaching activity

‘Let’s look at our concept map. Today we are going to do some more about whole and decimal
numbers with zeros and making those numbers with place value cards. Sometimes | might not
partition the numbers correctly so you must make sure | get it right.’

Ask the child to partition 3.6.
ﬂ Is it three plus zero point six? (Yes.)
ﬂ How do you know?

Make more numbers, sometimes partitioning them incorrectly.

Use a range of equipment that the child likes to work with to clarify ideas.

Putting numbers into a calculator and talking about each part added can help. Then ask the child

to get rid of one digit of the number at a time.
emer (5 ){0 (- J{o (e

-50 = 0-06
-0-06 = zero

14-3 14 + 0-03 No

760 = 7+06 Yes

In the number 0.25, what is the value of the 2? (Two tenths.)

ﬂ If the number was 0.05 why is there a zero in the tenths? (To hold the place to show that there
are no tenths.)

‘Now you choose some numbers and partition them.’
ﬂ Is there anything you want to add to the concept map?

‘Make a number that has four zeros in it and a decimal point. Draw the number partitioned with place
value cards.’

Spotlight 3

Has difficulty in partitioning numbers with zero place holders and/or numbers less than one, for
example partitioning 0.45 as 0.4 and 0.05

Opportunity for: solving problems with money

Watch out for red! Time 10-15 minutes
Resources Key vocabulary
@ Standard 1-6 dice with a red sticker on the 6 zero units/ones
(or use the spinners on Resource sheet 13+) place holder decimal
@ Money place value board for each child or pair column tenth
® £1,10p and 1p coins hundreds hundredth
® At least one other child tens partition
© Crown copyright 2005 Primary National Strategy 15
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Teaching activity

‘Today we are going to play a game called Watch out for red! It will help you to learn more about zeros
marking places in numbers when there is no other digit. It’s called Watch out for red! because if you
spin red on the spinner (or throw a red on the dice) you lose all the 1p coins you have, so you must aim
to exchange your 1p coins as quickly as possible.’

How to play

1. The aim of the game is to end up with a total of four hundred pence on the board, but this will be in
£1 coins and 10p coins as well as 1p coins.

2. Players mustn’t go over four hundred pence or they are out!

3. Players take turns to spin the spinner and then take the number of coins in their spin. Players can
take any combination of coins to make the number of coins they spin. So if they spin 4, they could
take two £1 coins and two 10p coins.

4. They put their coins on their board and must say and record the number of pence they have

altogether.

[ | o] | [

ﬂ How would | write two hundred and twenty pence in pounds? (£2.20)

5. Each player should keep a running total. Remember not to go over four hundred!

6. If anyone spins red, everyone loses all their 1p coins!
Make sure the children understand which column coins go in as the game goes on.

Remind them that if someone spins red, everyone will lose all their 1p coins. 10p and £1 coins are safe,
but not 1p coins, so they must exchange these as soon as they get ten of them.

ﬂ Have you got enough 1p coins to exchange to get a 10p coin? Which column does the 10p
go in? Why?

If the child has difficulties with exchanging 1p coins for a single 10p, you could make a strip of ten
drawings of 1p coins and encourage the child to put any winnings of 1p coins on the strip so that
they can see when they need to exchange.

You could record for each child how much they have altogether, asking them to read the numbers of
their running total.

Eli's score

320+ 7+ 3

@ ‘How much is forty-three thousand pence? How many 10p coins is that?
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Spotlight 4

Has difficulty in partitioning numbers with zero place holders and/or numbers less than one, for
example partitioning 0.45 as 0.4 and 0.05

Opportunity for: making decisions

Spot the zero Time 15-20 minutes
Resources Key vocabulary
@ Sticky notes zero units/ones
@® Counters or rewards place holder decimal
® Place value cards column tenth
hundreds hundredth
tens partition

Teaching activity

‘We are going to do some more work on numbers with zeros today.’
Write some numbers with zeros on sticky notes, for example:

2010 6000 790 60.9
606 6.09 3030 3.04

Put the numbers on display.

‘I'm going to choose one of the numbers and I’m going to give you a clue about which number it is and
you have to work out which number | mean.’

ﬂ Which number is a three-digit number with zero in the units? (790)

ﬂ How did you know which number to choose?

If the child needs support, you could ask them to identify all the numbers with three digits.

Also, as the numbers are indicated, you could make them with place value cards.

Repeat with all the numbers; then suggest that you swap roles so they have to write some numbers
and give you clues.

You are likely to have to support work with the decimal numbers with a place value board, place
value cards, or with money amounts if you found that helped the child.

What can you tell me about numbers with zeros in them?

ﬂ What would you like more practice with?

‘Write a number with four zeros and just two other single digits, six and eight. Are there lots of possible
numbers or just a few?’

© Crown copyright 2005 Primary National Strategy 17
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Spotlight 5: a learning check

Has difficulty in partitioning numbers with zero place holders and/or numbers less than one, for
example partitioning 0.45 as 0.4 and 0.05

Opportunity for: explaining and discussing

Zap the zero Time 5-15 minutes
Resources Check: does the child use key vocabulary?
@ One calculator for each pair zero units/ones
@ At least two children place holder decimal
@ Numbers on slips of paper that have column tenth

one zero in them (609, 2053, etc.) hundreds hundredth
® Timer tens partition

Teaching activity

‘This game, Zap the zero, will help you with understanding more about place value and numbers with
zero in them.’

Pairs can cooperate to play this against another pair, each pair trying to get their score to one whole
one in ten minutes.

You need to give each child or pair some numbers with zeros to get them started, doing this secretly so
the other children don’t hear. For example, one child or pair might have the number one thousand and
sixty-three on paper, and they must know the name of the number and how to key it into the calculator.

How to play

1. The first child enters a number that has at least one zero into the calculator. They must read the
number correctly and pass the calculator to the other pair or child, for example 1063 read as one
thousand and sixty-three.

2. The second pair or child must in one move (either the B or B key, a number and the B key)
make the zero become another number.
For example, 1063 + 900 would make 1963. The zero has disappeared so that second child or pair
score 0.1, but they must also read the number they have made, in this case: one thousand, nine
hundred and sixty-three.
If this is done correctly, that pair score 0.1.
If there is still a zero in the number, they score nothing.

3. Then the second pair or child enters a different number with a zero in it and so on.

4. Aim to get a score of one whole one (ten tenths) in ten minutes.

Variations
T ® Play with decimal numbers. This could be just tenths or hundredths as well, for example keying in 6.01.
T ® Play with numbers that have two zeros in them.

Learning outcomes

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

® tackle related learning tasks with increased motivation and confidence;
® use and understand connected mathematical vocabulary;

® partition numbers with zero place holders, including decimals with tenths and hundredths.
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Rounding inaccurately, particularly when decimals
are involved, and having little sense of the size of the
numbers involved

Opportunity for: developing mathematical language

Resources Key vocabulary

® Cubes round up whole one

® Empty number lines, one at least round down multiple of ten/hundred
three metres long almost decimal

® 100-square nearest ten tenth

@® Eleven pots large enough to hold hundred between
the number cards unit estimate

@ Sticky notes

® Number cards 0-100
(Resource sheets 1,2,3,4,5,6and 7)

® Tenths cards (Resource sheet 27)

@ Blank slips of paper

Teaching activity Time 15-20 minutes

‘We’re going to do some work on rounding numbers.’
What do you already know about rounding?
Follow on from what the child says.

With a long empty number line from 0-100 (eleven marks), ask the child to label the zero and the
multiples of ten.

If the child has difficulty with this, do some counting forward and backwards in tens, using a
100-square to reinforce this and maybe putting tens numbers cards (10, 20, etc.) in order.

Then you might want to start this session with a 0-30 number line rather than 0-100.

With a selection of cards to one hundred (you might want to spread these out face up on the table so
you can have some control over the numbers selected) ask the child to take one at a time and place it
roughly where it goes on the number line, encouraging the child to use a range of language such as
‘This number is between eighty and ninety but it is a bit nearer ninety.’

If the child can do this task, after placing a few numbers, move on. If the child is faltering, do a few
more humbers.

Then give the child eleven pots and ask them to place them on the multiples of ten they labelled earlier.
You could put sticky labels, 10, 20, etc., on the pots.

ﬂ Now round the numbers on the number cards to the nearest multiple of ten. Where will
eighty-nine go? Is that nearer to ninety or nearer to eighty?

© Crown copyright 2005 Primary National Strategy 11
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The child puts the number card, 89, into the pot labelled 90.
‘I rounded up eighty-nine to ninety. Ninety is the nearest multiple of ten to eighty-nine.’
‘I'm rounding thirty-four down to thirty because that is the nearest multiple of ten.’

If the child doesn’t grasp this, make some cube ‘trains’.

10 3 5 7

Make ‘trains’ with ten, three, five and seven cubes. Demonstrate how three is closer to the bottom
of the ten ‘train’, seven is closer to the top, and five is half-way. Repeat until the child is confident.

What do you think will happen with sixty-five?

Explain that for all numbers that end in five, when we are rounding to the nearest multiple of ten, we
choose to round up.

ﬂ Tell me three numbers up to one hundred, that end in five. Which multiple of ten is forty-five
rounded to?

ﬂ How do you know that number card belongs in this pot?

Now re-label the pots with sticky notes that are multiples of a hundred and ask the child to remove all
the number cards.

ﬂ Put these sticky labels onto the right pot so that we have a number line with multiples of one
hundred, up to one thousand.

Using the slips of paper, write a few numbers, such as 370 (rounds up to 400) and 520 (rounds down to
500) and ask the child to place them on the number line, then round them to the nearest hundred.

ﬂ Round this number (write 189) to the nearest multiple of one hundred. (200)
ﬂ How do you know it goes in that pot?

ﬂ What about two hundred and fifty?

Ec;]
4::": : ¢ : : : ¢

0 100 200 300 500 1000

Explain that this is half-way between two hundred and three hundred and we choose to round it up,
just like we round twenty-five up to thirty.

2 | Primary National Strategy © Crown copyright 2005
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To support this you could label midway between the multiples of 100.

225J z5c,>J 27*,5J 325,j 35?J

Y

A A \ 4

200 300

A 4

You might also find it helpful to ask the child to count in fifties to establish the pattern.

Repeat the activity with a decimal line, asking the child to label the number line or the pots with 0.1,
0.2, etc. to 1 (or above).

Clarify that half-way is 0.5.

0.1 02 03 04 06 07 08 09 11 12 13
7y t t t t 7y t t t t i t t t
| 0| |0.5| | 1]
01
/
X
1
o

Show a ‘ten train’ or a piece of paper folded into tenths (as shown above).
ﬂ How much is one cube worth if this ‘train’ of cubes is one whole one?

Focus on tenths. Make sure the child can count in tenths from zero at least up to three or four, so that
they can see the pattern. Other models for tenths you could use are 1p coins being a tenth of a 10p
coin, one straw being a tenth of a bundle of ten straws, and so on. Make it very clear what you assume
to be one whole one.

Now ask the child to walk or jump their fingers along the decimal line, counting up from zero in tenths.

ﬂ Is zero point nine closer to one whole one or closer to zero? So how shall we round it, up to
one or down to zero?

You can repeat this session later if the child is unsure.

Use a number line 0-10 and re-label the pots 0-10.

Use slips of paper to write some decimal numbers to round up or down.
ﬂ Shall we round three point six up to four or down to three?
Again emphasise that numbers ending in five are rounded up.

ﬂ What about five point four? What is that rounded to? (Watch out for children applying some rule
they have made up about when there is a fivel)

Tell me two things you have learned today about rounding.

© Crown copyright 2005 Primary National Strategy 13
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Spotlight 1

Rounding inaccurately, particularly when decimals are involved, and having little sense of the size of
the numbers involved

Opportunity for: reasoning about numbers

Throw the dice Time 15-20 minutes
Resources Key vocabulary
@ Tens number cards (Resource sheet 24) round up whole one
@® Number line 0-100 round down multiple of ten/hundred
@ Calculator almost decimal
® Bag nearest ten tenth
® Two standard 1-6 dice hundred between
unit estimate

Teaching activity

‘Today we are going to play a game, Throw the dice, where you have to round numbers to the nearest
multiple of ten. Then we are going to do some calculating and | hope you will see how useful rounding
can be when we are calculating.” (The game can be adapted, rounding to any numbers.)

1. Put the number cards in a bag or face down on the table.

2. The child takes two (or three) cards, for example 20 and 40.
3. Locate the numbers on a number line.
4

. Then the child throws two dice to give two single-digit numbers, for example 2 and 6.

The child can use the dice numbers in any way, and as many times as they want to make any number
that will round to either of the two number cards 20 and 40. (The calculator can be used where it is
needed; it helps to take off the pressure of calculating correctly and gives you a chance to assess
rounding skills.)

[20] [40] |-,

2x6:=12
12 x 2 =24 This rounds down to 20.

Make 62 then subtract 2 x 6 = 12 twice
62—12=50
50 — 12 = 38 This rounds to 40.

K/——\

ﬂ Explain to me how you know forty-two rounds down to forty.

Which other numbers could you have tried to make to round to forty? What about numbers
below forty?

Then move on to some calculating.

4 | Primary National Strategy © Crown copyright 2005
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‘Think of some of the numbers we have used today. Let’s take sixty-four and thirty-two. If you were
going to add them, you would first make an estimate, so you could round the numbers first to help you
estimate.’

Look carefully at sixty-four and thirty-two. Round them in your head, then give me an
estimate of the answer.

64 rounds down to 60
32 rounds down to 30

so 64 + 32 is about
60+30=90

so the answer is a bit more
than 90, nearly 100.

\_/——\

We rounded these down to sixty and thirty.
If we want to add them we round first so we can make an estimate.
Sixty add thirty equals ninety so the answer is a bit more than ninety, nearly one hundred.

ﬂ Today we did some rounding and then we used rounding to help us with calculating. Tell me
how you think rounding helps with calculating?

Spotlight 2

Rounding inaccurately, particularly when decimals are involved, and having little sense of the size of
the numbers involved

Opportunity for: making connections

Decimals Time 15-20 minutes
Resources Key vocabulary

® Cubes, somein ‘ten trains’ round up multiple of ten/hundred

@® Number cards 0-9 (Resource sheet 1) round down decimal

@ Slips of paper almost tenth

@® Empty number line nearest ten between

@® Paper decimal points hundred estimate

® Calculator unit add

® Pots whole one

Teaching activity

‘We’re working on decimals today and we are going to round them up or down to the nearest whole
number. We are going to use a number line and a calculator to help us.’

Start by asking the child to number an empty number line from zero to five, marking in the halves
as well.

ﬂ Can you remember which decimal is a half?

© Crown copyright 2005 Primary National Strategy 15
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If they can’t remember, help them to key into the calculator one divided by two to make zero point
five.

Ask the child to take two number cards and to make a decimal number. For example, 2 and 6 can
make 2.6.

If these ‘ten trains’ are one whole one, show me how to make two point six with cubes?

21 [<] |6

The decimal 2.6 ends in a 6, so shall we round it up or down to the nearest whole number?

+0'1 +0'1 +0'1 +01

0 1 2 T t
3
2.6

Help the child to position the number on the number line, showing that it rounds up to three with four
small hops of 0.1 each to reach three.

It might help to position the pots on the whole numbers to help the child to make links to earlier
activities.

How many little hops on the number line did we make to get from two point six to three?
What size are the hops?

You could also encourage the child to add 0.1 to 2.6 on the calculator so that they can get a sense
of how much they are adding.

H What would you need to add to 2.6 to get to three in one move?

(Key in @D)

You could also show four more cubes added to 2.6 makes three whole ones.

Repeat with other numbers.

ﬂ What did you do really well today?

@ ﬂ Which different ways could you round the number three point five five?

H What if you found it to the nearest tenth?

6 | Primary National Strategy © Crown copyright 2005
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What about the nearest whole number?
ﬂ Are there any other ways? (For example the nearest multiple of ten.)

Write another number that would round to three point six.

Spotlight 3

Rounding inaccurately, particularly when decimals are involved, and having little sense of the size of
the numbers involved

Opportunity for: solving real-life problems

Rounding money Time 15-20 minutes
Resources Key vocabulary
® Number line with seven marks pound whole one
® Number cards 0-9 (Resource sheet 1) round up multiple of ten/hundred
® Slips of paper round down decimal
® Pots almost tenth
® Paper decimal points nearest ten between
® Money hundred estimate
unit nearest

Teaching activity

‘When you see things for sale, have you noticed how prices often end in nine? So a DVD might cost
£8.99.

ﬂ What amount of money is very close to £8.99?
‘We’re going to do rounding like that with money.’
Help the child to make a money number line to £6.

7] What amount of money is half-way between £2 and £3?

If the child is struggling, ask them to label each half-way point.

£2:50 £3-68
£3-50

0 g1 £2  £3  £4 £5  £6

Put the digit cards face up and ask the child to choose three. They must then use a decimal point to
make an amount of money less than £6, for example £3.68.

Position this amount of money on the number line.

ﬂ Which amounts of whole pounds does it come between?

© Crown copyright 2005 Primary National Strategy 17
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Look carefully at the numbers and tell me if you would round it down or up to the nearest
pound? (Up to £4.)

ﬂ What if we rounded it to the nearest 10p? (It would round up to £3.70.)

You could use the pots again, labelled with sticky notes, if that helps the child to make the link to
earlier activities.

Repeat with other numbers, trying to get one amount of money rounded to each whole pound.

Choose some number cards to make an amount of money that is almost £6. (For example,
£5.98.)

Try some practical questions, such as:

ﬂ If you wanted to make a black cloak for dressing up and you needed it about one metre
fifteen centimetres long, how much material might you buy?

If you were going to help to build a brick barbeque and you worked out that you would need
about thirty-six bricks, how many bricks might you buy if they come in packs of ten?

ﬂ If your amount of money was about 20p when it was rounded, which amounts of money
could it be?

@ ‘Which amounts of money could you round to £117?’

8 | Primary National Strategy © Crown copyright 2005
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Spotlight 4

Rounding inaccurately, particularly when decimals are involved, and having little sense of the size of
the numbers involved

Opportunity for: solving real-life problems

Stringing along Time 15-20 minutes
Resources Key vocabulary
@ Lengths of string (3.7 cm, 37 cm, 370 cm) round up decimal
@® Twelve prepared cards such as 2.2 cm, round down tenth
4.6cm,6.8cm,13cm,29cm, 45¢cm, 79cm, 128¢cm,  gimost between
249 cm, 343 cm, 767 cm, 888 cm. nearest ten estimate
@® Several metre rulers and/or table measures marked hundred measure
in em and mm unit longer than
whole one shorter than

multiple of ten/hundred
Teaching activity

‘We are going to do some measuring today and it will help you to learn more about rounding and about
decimals.’

Show the child the three lengths of string. Measure them and discuss and record their lengths.

ﬂ What multiple of 10 cm is 37 cm nearest to?

If the child doesn’t know, measure the string with the metre ruler, showing how close to 40 cm it is.

37cm

I I I I I
10 20 30 40 50

Repeat with the other lengths of string.

Show the child some of the written lengths on cards and choose an easy one to start with, for example
128 cm.

ﬂ What multiple of ten is this number nearest to?

ﬂ What multiple of one hundred is this number nearest to?

If the child is stuck, use metre rulers as number lines, showing that in this case 128 cm is rounded
up to 130 cm to the nearest ten cm, but down to 1 metre when it is rounded to the nearest whole
metre.

If the child is still confused, draw an empty number line to 400 and use only the cards that will
round to no more than 400. Work through the cards slowly, relating each one to the metre sticks
and the number lines.

© Crown copyright 2005 Primary National Strategy 19
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Repeat with other cards, asking the child to round to the nearest ten and hundred each time.

With the cards with tenths on them, ask the child to round them to the nearest whole number. For
example, 6.8 cm rounded to the nearest whole number is 7 cm.

If you wanted to make a rope swing from a tree just using one length of rope and an old car tyre, how
much rope would you buy if you know the strong branch is about six and a half metres off the ground,
but you know you must also allow extra rope for tying knots, tying round the strong branch and tying

round the tyre?

10 | Primary National Strategy © Crown copyright 2005
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Spotlight 5: a learning check

Rounding inaccurately, particularly when decimals are involved, and having little sense of the size of
the numbers involved

Opportunity for: explaining and discussing

Remembering rounding Time 5-15 minutes
Resources Check: does the child use key vocabulary?
@® Tens cards (Resource sheet 24) round up whole one

@® Number cards 0-10 (Resource sheet 1) round down multiple of ten/hundred

@ Tenths cards (Resource sheet 27) (optional) almost decimal

@® Hundreds cards (Resource sheet 25) (optional) nearest ten tenth

® Bag hundred between

@ At least two children unit estimate

® Timer

Teaching activity

‘This game, Remembering rounding, will help you with rounding, and if you can round well, that will
make your calculating much better.’

Put the tens cards face down on the table. These must always be kept in the same place because
players must learn where each one is.

Put the digit cards in the bag.

Players can cooperate in pairs or they can play against each other.

How to play

1. Each player takes turns to take two digit cards out of the bag, for example 1 and 7. They make a
two-digit number.

2. They then choose two cards from the tens cards that are face down, for example 20 and 60.

3. If one of their two-digit numbers, 17 and 71 in this case, rounds to one of the tens cards, they score
one hundred points.

4. If neither of their two-digit numbers rounds to one of the tens cards drawn, they score nothing.

17
With and I can make énd

71
Can | round to or ?

Yes, 17 rounds up to 20.

5. The digit cards are put back in the bag. The tens cards are put back exactly where they were on the
table.

6. To get more points, they must try to remember where the tens cards are so that they pick the one
they want. That way they can always make one of their two-digit numbers round to a multiple of ten.

7. See how long it takes to score one thousand points.

If there is time, they can play again and see if they can beat their personal best time.

© Crown copyright 2005 Primary National Strategy 1 11
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Variations
® Play with digit cards and Tenth cards (Resource sheet 27) and round them to whole numbers.

T ® Play by taking three digit cards and round to multiples of a hundred (Resource sheet 25).

Learning outcomes

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

® tackle related learning tasks with increased motivation and confidence;

® use and understand connected mathematical vocabulary;

® round to the nearest ten and hundred;

® round decimals to the nearest whole number;

® begin to see how rounding can be used for estimating and calculating;

® begin to see how rounding can be used to solve real-life problems.
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Has difficulty in choosing suitable methods for calculations
that cross boundaries: subtraction

Opportunity for: making decisions

Resources: Key vocabulary
® Empty number lines count on still the same number
® Place value (arrow) cards count up boundary
® Base 10 equipment, straws, etc. count back next multiple of ten/hundred
® Four bead strings subtract take away
@ Calculations on sticky notes partition leaves
equals
Teaching activity Time 10-15 minutes

‘We’re going to do some work on subtraction, looking particularly at what you can do when you have
to cross a boundary.’

What would you do to subtract nineteen from three hundred and eighteen?

Let the child use any equipment they choose.
Listen and observe carefully, then follow on from what the child does.

If the child is having difficulty with this, ask them how they like to see big numbers — bead strings?
number lines?

Count out three hundred and eighteen on four bead strings and ask the child to count back
nineteen.

Support the child to see the relationships in the numbers: that nineteen is one more than eighteen
so the answer is one less than three hundred.

Demonstrate counting back on a number line to check.

i -8 -10

TA/\/*\T

299 318

Write these calculations on sticky notes:

62 — 31 74-29
62-35 86-33
74 - 21 86 - 37

Look carefully at these calculations and sort them into ones that don’t cross boundaries and
ones that do.

Support the child to put the calculations that cross boundaries in a group.
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é 62 — 31 62 - 35

+ Do not cross 74 — 21 74 — 29 Do cross
~ boundaries boundaries
' 86 - 33 86 - 37

Let the child work out a few of the calculations and explain which are easier and why.

If the child has difficulty, do some more of the easier ones, for example: 29 — 13.
Let the child talk you through what they do.
Support by counting up on a number line (or counting back if the child chooses this method).

29-13=16
+7 +9 =16

13 29

Establish that a method of column subtraction that seems easy to do for 62 — 31 will not work for some
of the calculations on the sticky notes, such as 62 — 35.

Move on to some of the calculations that cross boundaries, starting, for example, with 60 — 35.
How would you work that out?
Listen and observe.

Demonstrate two methods, counting up on a number line and partitioning with place value cards, in
column format.

@ ﬂ About how much is the answer likely to be?
ﬂ To help us work it out, make sixty-two and thirty-five with place value cards.
Ask the child how to partition both numbers.

Demonstrate how we can partition sixty-two again to make it easier to subtract when we have to cross
a boundary. Show that sixty-two has been partitioned into fifty and ten and two.

60 2
62 v \‘
-35 50 110 2
3(0 5
subtract
2|0 7
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It is crucial that the child is absolutely sure about this. If necessary, stop at this point and show
many ways that sixty-two can be partitioned — but each time it is still sixty-two. It is just broken
down in different ways, just like we can break down ten into four and six, two and eight, and so on.

62 partitioned

6|0 and | 2

7 Ny

510 and| 110 and | 2

410 and | 2|0 and | 2

30 and | 3|0 and | 2

Refer to 2 Y4 +/- for further work on partitioning.

Work through the calculation with the child moving the place value cards, asking the child to tell you
what they think is going on.

Is the answer close to your estimate?
How can we check we are right?
Listen and observe and try to build on what the child says.

Counting up on the number line is one efficient way to check. The diagram shows counting up; if you
have seen the child choose counting back as a preferred way of subtracting on a number line, follow
their lead.

62 -35=27
+5 +20 +2 =27

NN

T 40 60 T
62

35

Repeat with other examples, each time establishing that it is the partitioning then partitioning the
number again that is helping us to calculate when we cross boundaries.

What shall | write down to help us remember?

© Crown copyright 2005 Primary National Strategy 13
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Spotlight 1

Has difficulty in choosing suitable methods for calculations that cross boundaries: subtraction

Opportunity for: identifying and using number relationships

Counting up Time 15-20 minutes
Resources Key vocabulary
@ Sticky notes with calculations count on still the same number
@ Place value (arrow) cards count up boundary
® Bead strings count back next multiple of ten/hundred
® Empty number lines subtract take away
partition leaves
equals

Teaching activity

‘Today we are going to work on some calculations that all have something that is the same about them.
I wonder if you will be able to work out what that is.’

Display the calculations on sticky notes.

100 -96 400 -399 500 - 496 1004 - 996

Ask the child to choose one to work out, for example 100 — 96.
What would you like to use to help you?

Lead on from what the child suggests, but get them to reflect on their calculation and consider its
efficiency if appropriate.

ﬂ Make an estimate first. About how big is the answer?

Then support the child counting up on fingers and show how that can be done on a number line.

Look carefully at the rest of the calculations. Which other ones would you choose to do ina
similar way?

All of them could be done with a counting on method.

H Do you think we would get the same answer if we counted back from one hundred to
ninety-six?

Work through a few more examples.
How can you check you have the right answer?

Encourage the child to see that, if you add your answer back on, you should get back to the number
you started with.

1004-996=8 — 996+ 8=1004

What do you think makes all of these similar? (They can all be worked out in a similar way. There
is a small gap between the two numbers and they all cross either a hundred or a thousand boundary.)

4 | Primary National Strategy © Crown copyright 2005
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Can you write a subtraction that has a large difference between the two numbers?

‘Write three subtraction calculations that cross the thousand boundary.’

Spotlight 2
Has difficulty in choosing suitable methods for calculations that cross boundaries: subtraction

Opportunity for: comparing methods

Quicker or slower? Time 15-20 minutes
Resources Key vocabulary
® Empty number lines count on still the same number
@ Place value (arrow) cards count up boundary
® Bead strings count back next multiple of ten/hundred
@® Bundles of straws or other Base 10 subtract take away

equipment partition leaves

equals

Teaching activity

‘We are going to look at some subtraction calculations today, check which ones are reasonably easy.
Then we are going to work on the harder ones with number lines and place value cards.

First look at some calculations that are simple to do by subtraction in columns, for example:
384 — 122 and 368 - 245
ﬂ What makes these simpler to do?

ﬂ Make an estimate for that one. (Note: It is important to ensure that the value of the digits is
articulated. For example, ‘eighty subtract twenty’, not ‘eight subtract two’.)

Then look at some calculations crossing boundaries (note how these relate to the previous ones having
the same starting number).

384 -155 and 368 -249
ﬂ What makes these different?
What would you do to solve these?

Observe and listen. Then, if necessary, help the child to reflect on their process. Build on the child’s
chosen method, supporting with place value cards or number lines as appropriate.

See the following examples.

© Crown copyright 2005 Primary National Strategy 15
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300 80 4
70 10

300 70 14

100 50 5

200 \‘ 20 / 9

229
Counting up
+5 +40 +100 +80 +4 =229
155 160 200 300 380 384

5 410 1100 810 4

Stop and ask the child questions as you are working through it.

If the child has chosen partitioning as their preferred method, continue with text as follows. If not, give
another three-digit example for them to work through, such as 264 — 148. Finish with the last question
of this Spotlight.

Why are we doing this partitioning?

Particularly identify the two-stage partitioning of the eighty so that there are enough units (74) to be
able to take away the five units.

Make absolutely sure that the child accepts that you can partition eighty-four into eighty and four, but
you can go on partitioning it until the numbers are easier to do the subtraction of the units.

Make sure the child sees that the number partitioned is still eighty-four! And that doing the partitioning
is not subtracting!

If you are not sure the child grasps this, do some more partitioning of numbers, asking at each stage:
Are we still partitioning, or have we started subtracting yet?
8|4
80 4
710 110 4 still 84
6|0 210 4 still 84
5|0 310 4 still 84
6 | Primary National Strategy © Crown copyright 2005
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Repeat with another pair of three-digit numbers, for example 264 — 148.
Which number do we need to partition and partition again? Why?

Which method do you prefer to help you subtract across boundaries?

Spotlight 3

Has difficulty in choosing suitable methods for calculations that cross boundaries: subtraction

Opportunity for: reasoning about numbers

Subtraction boundaries Time 15-20 minutes
Resources Key vocabulary
@® Four bead strings count on still the same number
@ Place value (arow) cards count up boundary
@® Empty number lines count back next multiple of ten/hundred
subtract take away
partition leaves
equals

Teaching activity

‘We’re going to do some more work on boundaries today, first where we cross just the tens boundary,
then where we cross the hundreds boundary.’

ﬂ What is three hundred and eighteen subtract seven?
ﬂ What about three hundred and eighteen subtract eight?

ﬂ What about three hundred and eighteen subtract nine? How could you work that out?

If the child needs more support to visualise what is going on, you could use four bead strings to
show three hundred and eighteen.

Clarify for the child that in that last calculation you had to cross the tens boundary.

If the child is unclear about that, you might be better to work through another example with
crossing just the tens barrier rather than moving on.

Focus on estimate, calculate and check and on number line calculations until the child is accurate.

‘Now we are going to work through an example where you have to cross the hundreds boundary.’

Three hundred and eighteen subtract one hundred and seventy-one?
Make an estimate first.

Ask the child to show their way of calculating. It is vital to get the child talking about their reasoning as
they calculate and using their recording to reflect their reasoning.

© Crown copyright 2005 Primary National Strategy 17
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Three alternatives are illustrated below. Counting up on a number line might be the more successful

N
o method for children who have had difficulty previously.
<
(f Having established a preferred method for them that enables them to be reasonably accurate and
I\ efficient, choose a further calculation for them to practise, for example 454 — 173.
Counting up
327-171
+9  +20 +100 +20  +7 =156
171 180 200 300 320 327

BN BN EO NN K E N

Work through the example on a number line, showing how you can go up to the nearest multiple of
ten first, then you can choose a range of different ways to count on; in this example, going to the
nearest multiple of a hundred next. Be guided by the child’s suggestions of suitable hops to make.

Counting back

327-171
-9 -20 -100 =27
171 180 200 300 327

N e\ [ToloN BN = [tls[e[\

Using partitioning
327-171

subtract nnk [N ITI\
o]0\ [s[oIN\ [eI\

When the child can work with place value cards, partitioning and partitioning again in just the
hundreds, they could move on to calculations where you need to partition in the hundreds in two
stages as well as in the tens, for example:

When we come to the end of a calculation, what do we need to remember to do? (Remember
to check.)

@ ‘Write a calculation that starts with three hundred and something in which you have to cross both the
tens boundary and the hundreds boundary.’

8 | Primary National Strategy © Crown copyright 2005
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Spotlight 4

Has difficulty in choosing suitable methods for calculations that cross boundaries: subtraction

Opportunity for: exploring larger numbers

Subtracting from 1000 Time 20-25 minutes
Resources Key vocabulary
® Money count on still the same number
@ String and measuring tape count up boundary
@® Base 10 equipment such as bundles of straws count back next multiple of ten/hundred
subtract take away
partition leaves
equals

Teaching activity

Can you remember what we did last time?

‘Today we are going to work on subtracting from a thousand so you will be able to play a game where you
have to be able to do that.’

How would you work out the answer to this? 1000 - 568

Remind the child to estimate first. Take time with this and establish that the answer must be four
hundred and something.

Observe and listen as the child works it out.

This isn’t a good example for using place value cards and partitioning! Encourage a mental method,
with jottings.

If the child has difficulty with this, show a number line method.

1000 - 568

+2 +30 +400

NN

T 570 600 T

568 1000

41010 3|0 2 = (4|32

‘We can jump two to 570 first because that is the nearest multiple of ten, then we can jump 30 to
get to 600.

E2 How big is the jump from 600 to 1000?

© Crown copyright 2005 Primary National Strategy 19
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Show a bundle of a thousand straws or a Base 10 thousand block.
How could you subtract ten from a thousand?

What would your answer be, roughly?

—/+ 9A Qv

Establish that it would be nine hundred and something, close to a thousand. (The actual answer is 990.)
Demonstrate how if you add ten back on again you get back to a thousand.
Now model this subtraction of ten from a thousand in different ways.
£10is 1000 pence £10-10p = £9.90
1000 cm of string (10 M) —10cm =9 m 90 cm
-10

. , /AN

900 950 T 1000
990

9o o[\ and |1]0]0
1l N\

910 110

ﬂ Look carefully at the answers and tell me what looks the same.
Ask the child to comment on partitioning as a method for this calculation.
Demonstrate how you could work out 1000 — 10 by partitioning because you can partition a thousand.

Ed What do you think is the best way of calculating 1000 - 10?

@ B3 subtract 999 000 from 1 000 000. (7 000 000 - 999 000 = 1000)

ﬂ What would be the most efficient method? No calculator available!

10 | Primary National Strategy © Crown copyright 2005
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Spotlight 5: a learning check
Has difficulty in choosing suitable methods for calculations that cross boundaries: subtraction

Opportunity for: explaining and discussing

Frog in the well Time 20-25 minutes
Resources Check: does the child use key vocabulary?

@ Blank spinners (Resource sheet 13) count on still the same number

@ Pencil and paper clip to work the spinner count up boundary

@® Climbing up (Resource sheet 28) count back next multiple of ten/hundred

® At least two children subtract take away

@® Empty number line for each child or pair partition leaves

® Small counter for each team equals

® Timer

Teaching activity

‘This game, Frog in the well, will help you with adding and subtracting with larger numbers. Today we
are going to work with a thousand.’

Set the game in some kind of context, a climber going up a 1000 metre high cliff or a frog climbing out
of a 1000 metre deep well.

Children can cooperate to play this game in pairs or a larger team, or they can compete against each
other.

The spinner works by trapping the paper clip in the centre of the spinner with the pencil, then flicking
round the paper clip with a finger of the other hand. If the paper clip stops on a line, the player chooses
which of the two sections they want.

100
1,10, 100 |1, 10, 100

@
3 4

50 1,10,100 | 1,10,100

spinner A spinner B

/ 50 ' 10\
\ 80 ‘ 100 / .
spinner C
Decide which spinner to play with and the height of the well or cliff.

© Crown copyright 2005 Primary National Strategy 1 11
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Each player needs to draw their well or cliff first before the start of the game or use Climbing up
(Resource sheet 28).

Decide whether you are going to play from a thousand down to zero or up from zero. This example

starts at zero and uses the easiest spinner A.

You could start the timer once the players know what to do.

How to play

1.

Each team, pair or single player puts their counter on zero on their vertical number line or on
Resource sheet 28 and takes turns to spin the spinner. They should record their numbers.

If they spin, for example one hundred, they move their counter from zero to 100 and write down the
number of metres they still have to climb, in this case, 900 metres.

3. If everyone agrees they are right, the next player takes a turn with the spinner.

4. If players don’t agree, the player who has moved has one more attempt to do their calculation

correctly. If they are still wrong, they go back to where they were so they miss that turn.

5. They must try to get to the top in less than 15 minutes, then next time try to beat their personal best.

6. The winning team, if they are competing, gets to the top or beyond the top first, but they can only

win if they can add up the total of all of their jumps! It should come to a thousand or more.

Variations

Play with a different spinner, for example spinner B. On this spinner, if you spin, for example, three
you can choose whether you want to move three ones or three tens or three hundreds.

If you play with spinner B you could change the rules so that if you spin, for example, three, you can
choose any combination of the moves, as long as you move a total of three. So you could move one
100, one 10 and one 1.

Spinner C is a bit harder. You will need to keep your recordings very clear.

Play with any of the spinners and start from a thousand. Still say at each turn how far you have to
go.

Make the well or cliff a bit higher, for example 1050.

Learning outcomes

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

tackle related learning tasks with increased motivation and confidence;

use and understand connected mathematical vocabulary;

choose suitable methods of calculating when subtraction calculations cross boundaries;
understand partitioning with place value cards when one or more boundary is crossed;

estimate, calculate and check to see if their work is right.
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Interprets division as sharing but not as grouping (repeated
subtraction) so is unable to interpret a calculation such
as12 -+,

/X 9A €

Opportunity for: solving real-life problems

5

Resources Key vocabulary é
©® Apples, muffins, chocolate bars, dough halves divided by w
©® Plastic fraction parts or Fractions (Resource sheet 42) quarters how many halvesin ...? g
—

whole ones divided into halves C:DT

fractions 3

QO

=

Teaching activity Time 15-20 minutes | 4

‘We are going to do some dividing by fractions. I've got some apples/muffins/chocolate/dough to help
you understand what we mean by dividing by fractions.’

‘I'm going to write down some of the words and symbols that we use when we divide by fractions.’
Show a chocolate bar (or paper copy) that could be divided into quarters.
3
ﬂ How many quarters in a whole one? %
5
=
o
=
(o)
S
ﬂ How many quarters can you get from three whole ones? %
o
If the child is unsure about the word ‘quarter’, you will need to do a variety of practical activities %
focusing on fractions. Understanding fractional parts needs to be secure before working through 7}
this set of activities. g
You or the child can draw the three chocolate bars to show the twelve quarters and record words and
symbols.
Words and symbols we use to divide by fractions.
) ) (X) A
Q
How many quarters in three whole ones? 5
Three divided by a quarter is twelve. (g_
Three divided into quarters is twelve. 2
3:U4:=12 -
o
3
ﬂ How many half apples can you get from five whole ones? ;

C
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Let the child work this out any way they choose.

If the child can’t seem to visualise what is needed, use apples or paper strips to improve accuracy
and actually cut the five apples into halves, or fold and cut the paper.

You might want them to draw what they did on the recording chart.

It would be helpful to talk through and draw at least one calculation on a number line.

How many halves in five whole ones?

Ve Vo Vo Vo Vo Vo Vo Vo Vo U
AT
0 1 2 3 4 5

Five divided into halves is ten halves.
Five divided by a half is ten.
5:14=10

How many halves in five?

H Can you use these six muffins to make up a division sentence with ‘divided by half’ in it?
How did you work that out?

If the child needs more help doing this, let them work practically with further objects, such as
dough, paper strips, and so on.

Give more examples and encourage them to make up their own ones, such as ‘Fourteen oranges
divided by a half means that twenty-eight chimps can have a half each.’

You could do a recording in which they select the right words from your previous recordings.

So on a number line you could draw six divided by a half, showing the twelve half hops that can be
made.

EI Can you make up a ‘dividing by’ number sentence that will go with this number line picture?

Vo Yo Vo Vo Vo Vo Yo Vo
(NN
0 1 2 3 4

This could be ‘Four apples divided by a half makes eight halves.’
EI What did you learn today about dividing by fractions?

Keep all the recordings of words, symbols and pictures for next time.

2 | Primary National Strategy © Crown copyright 2005
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Spotlight 1

Interprets division as sharing but not as grouping (repeated subtraction) so is unable to interpret a
calculation such as 12 + 5,

Opportunity for: developing mathematical vocabulary

Dividing words Time 15-20 minutes
Resources Key vocabulary
® Apples, muffins, chocolate bars, dough, blunt knife halves how many halves in...?
® Plastic fraction parts or Fractions (Resource sheet 42) quarters divided into halves
whole ones half of
fractions divided into half
divided by

Teaching activity

Explain to the child that today’s activity will help them to use mathematical words for dividing by
fractions.

First, you will be showing similarities in the division vocabulary when we divide by whole numbers.
E Can you read this number sentence: 10 +~ 2 =?

Record the words used for grouping — these are used below — comparing them with the words used to
divide by fractions.

10-2=
Ten divided by two.
How many twos make ten?

Ten divided into twos.

w

If the child uses some of the vocabulary of sharing, such as ‘divided between’ or ‘shared
between’, you need to explain that today you are thinking of ‘jumps along a number line kind of
dividing’ or ‘grouping’.

If the child needs more support on this, you might want to draw a number line and model ‘how
many twos make ten’.

qum6mm 0

‘Five twos make ten. How many halves make ten?’

‘Twenty hops of a half make ten, because there are two halves in each whole one.’

Show the recordings from last time when you divided by fractions, for example dividing ten by a half.

© Crown copyright 2005 Primary National Strategy 13
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We used these words when we divided ten by a half.
10+%2

Ten divided by a half.

How many halves make ten?

Ten divided into halves.

\_//\

Put the two sets of dividing words which you have recorded side by side to show the similarities in the
words we use.

‘When we divide by numbers smaller than one (fractions) we can use the same words as when we
divide by a number that is one or more — a whole number, such as two or four or ten. This dividing by a
fraction can be worked out on a number line, just like dividing by a whole number.’

H can you read me this number sentence: 8 = 12?
E Now can you say the sentence in a different way?

EI What is the answer? (Sixteen halves make eight.)

If the child needs more help, return to some of the examples used last time and use different
numbers, for example, twelve cakes divided by a half, or ask the child to make up their own
examples. You can record for them.

Each time, make sure that the child is using appropriate words.

You could highlight important words with a bright highlighter pen.

‘Now we are going to make some pictures in our head for two different number sentences.’

Ed What is half of ten?

EI How many halves are there in ten? How could you draw that?

Help the child to draw either a number line showing twenty halves, or ten buns divided into halves.

Encourage the child to think very carefully about what these two different sentences mean.

Put the two number sentences together with their pictures, to compare them.

If the child needs help, they could use ten of any suitable resource and show that half of ten is five,
then use ten apples and cut them in half to show there are twenty halves in ten.

‘We need to be very careful about how we use words, and we need to find a good mental picture to fit
with the words.’

Some of the highlighted words could go up on display in the classroom. The recordings will be needed
for Spotlight 2.
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Spotlight 2

Interprets division as sharing but not as grouping (repeated subtraction) so is unable to interpret a
calculation such as 12 + 5,

Opportunity for: making generalised statements

Larger or smaller? Time 15-20 minutes

Resources Key vocabulary

® Some earlier recordings halves divided by

® Calculator quarters how many halvesin...?
whole ones divided into halves
fractions

Teaching activity

‘We are going to look at what happens to numbers when you divide by a whole number, and how this is
different from dividing by a fraction.’

EI If we divide ten by two, is that dividing ten by a whole number or by a fraction?

ﬂ Can you make up another division by a whole number? (For example, twelve divided by three.)

Support this division with a calculator if necessary, clarifying which are whole numbers.

E When you divide by a whole number, is the answer larger or smaller than the number you
started with?

Record:

10-2=5
12-3=4
20+4=5

When you divide a whole number by a whole number (two or
more), the answer is smaller than the number you started with.

Let the child explore on a calculator what happens when you divide by one.
Look back at previous recordings, for example from Spotlight 1.

EI What do you think happens to a whole number when you divide it by a fraction (less than
one), such as dividing by a half or a quarter?

Support this by looking back at previous recordings, helping the child to identify calculations that
are divisions by fractions (halves or quarters, etc.) and comment on what they notice.
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10 + ¥4 = 20 (How many halves in ten?)
4 + Y/, =16 (How many quarters in four?)

12:1,=24

ﬂ When you divide by a number less than one, is the answer smaller or larger than the starting
number? (Larger)

If the child is uncertain, briefly review the previous activities, particularly the practical tasks.

Let the child illustrate and explain using practical equipment, showing that when you divide by a
fraction the answer is larger than the starting number.

‘Let’s write two sentences to show what happens when you divide by a whole number, compared with
dividing by a fraction. We can take what we write back to class to show the others.’

When you divide by a number less than one (a fraction) the
answer is larger than the starting number.

But when you divide by a whole number (two or more) the
answer is less than the starting number.

E If you worked out twelve divided by a quarter, will the answer be more or less than twelve?
(More)

EI Using only the digits 1, 2, 3 and 4 (you can use these digits to make fractions) write two
division calculations: one with an answer which is more than the number you chose to start
with; and one with an answer which is less than the number you chose to start with.

Display the two general statements from the previous page in class. ‘Do you think these two
statements are true? Are they always true?’ (Give the children calculator experience of dividing by one
and by zero.)

EI What happens when you multiply a number by a fraction?

6 | Primary National Strategy © Crown copyright 2005
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Spotlight 3

Interprets division as sharing but not as grouping (repeated subtraction) so is unable to interpret a
calculation such as 12 + 5,

Opportunity for: developing mental images

Draw it Time 15-20 minutes
Resources Key vocabulary

® Cuisenaire or other rods halves divided by

©® Paper fraction pieces or Fractions (Resource sheet 42) quarters how many halvesin...?
® Apples and other items to divide, or dough whole ones divided into halves

® Chocolate bars or pictures fractions

Teaching activity

Show the child the equipment.

‘We are going to work on dividing numbers by a half and by a quarter and | want you to draw what we
do, or make a picture with anything on the table — or you can get anything else you need if you prefer.’

ﬂ At her party, Jane has allowed a quarter of a pizza for each person.
How many quarters can she get from three pizzas?

H Can you draw a picture of that?

ﬂ Can you tell me what to write to make a correct division number sentence?

3:14:=12

She can make 12 quarters.

E Can you show three divided by a quarter using a different kind of picture, or with some of the
equipment? (For example, choosing a rod to represent one whole one and using three of those
whole ones and twelve of the related quarter rods.)

If the child seems stuck, let them make models with the dough, or with paper and encourage them
to try to ‘see’ calculations in several different ways.

ﬂ Can you choose something from the equipment, or draw a picture, to show six divided by a
quarter or how many quarters are there in six whole ones?

Tell me about your pictures.

Show the child some chocolate bars or pictures.

© Crown copyright 2005 Primary National Strategy 17
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EI Can you make up a division calculation with these chocolate bars, dividing by a fraction?
(There are several ways to do this: dividing by halves, quarters, eighths.)

If that is a bit too challenging, suggest which fraction they could divide by, for example halves,
then give the child a while to think about it.

If they need further help, you could start a sentence for them. ‘Four chocolate bars divided into
halves...” (This could continue with something like ‘how many children can have half a bar?’)

ﬂ If the answer to one of my dividing by a fraction calculations was sixteen, what could the
question have been? (There are several possible questions, for example how many quarter apple
pies can | make from four whole ones?)

ﬂ Can you draw a picture of what you had in your head when you worked that out?

Depending on the child’s drawings and the range of images they can use confidently, or the range of
equipment they can work with, you might want to repeat this Spotlight before you move on.

EI What is your favourite way to work out dividing by a fraction?

8 | Primary National Strategy © Crown copyright 2005
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Spotlight 4

Interprets division as sharing but not as grouping (repeated subtraction) so is unable to interpret a
calculation such as 12 + 5,

Opportunity for: reasoning about numbers

Calculator challenge Time 15-20 minutes

Resources Key vocabulary

® Number cards and symbol cards (Resource sheets 1, 2, 8 halves how many halvesin...?
and 27) whole ones divided into halves

@ Previous recordings fractions multiplied by

® Calculator divided by

Teaching activity

‘We are going to do some more dividing by fractions, so that you will feel confident that you can work
these out.’

Choose an earlier recording or draw a number line like this.

Jump in halves

E Tell me a division that this number line picture shows. (For example, ‘How many halves
make five?’)

Support the child by counting the hops. So that there are ten hops of one half, the number line is
to five and each hop is a half.

Lay out the relevant cards.

EI Can you use some of these cards to show a division that matches the number line picture?

10 | 2 5 -+ X =

EI Can you show this another way? (5 + /2=10,5 + 0.5=10)

Help the child to key in the first two numbers on a calculator but not to press the [j] key yet.

EI Does the answer get bigger or smaller when you divide it by a number less than one?

ﬂ Do you know which number is going to come on the screen when you press

—_——

the ‘ - ‘ key?

© Crown copyright 2005 Primary National Strategy
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You might need to demonstrate and talk through what the calculator has done, linking it to the
number line picture. If the child still finds this difficult, move on to a calculator challenge, giving the
child plenty of time and examples (and plenty of opportunity to talk in order to make sense of what
is happening).

‘Now I’'m going to give you some challenges with the calculator and you have to guess what the
answer will be before you press the ‘ = ‘ key.’

‘Key in six divided by nought point five.’

EI Can you work out which number will show when you press the equals key?
Repeat with: 8 + 0.5,10 + 0.5, 12 + 0.5.

H Can you continue the pattern?

Give plenty of further examples, continuing this in your next session if the child needs more help to
identify the patterns and to work out the answers themselves.

Examples could be:

® multiples of four divided by a quarter, for example 4 + 0.25;

® more even numbers divided by 0.5.

EI What do you think will happen if you divide odd numbers by a half? (The answer is double the
starting number, just like even numbers.)

You might want to record some of their calculations, but make sure you give them plenty of time when
you are not looking at the display so that they can try things out for themselves.

H Can you explain why this division and this multiplication have the

same answer? 4 +0.25=16

4x4=16

EI Can you make another two calculations that link together in a

similar way?

10 | Primary National Strategy © Crown copyright 2005
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Spotlight 5: a learning check

Interprets division as sharing but not as grouping (repeated subtraction) so is unable to interpret a
calculation such as 12 + 5,

Opportunity for: discussing and explaining

Picture match game Time 10-15 minutes
Resources Check: does the child use key vocabulary?
©® Picture match game board (Resource sheet 43) halves how many halves in...?

©® Picture match game cards (Resource sheet 44) quarters divided into halves

©® Atleast two players whole ones hops of a half

® Calculators fractions divided into half

® Rewards such as counters, stickers, etc. divided by half of

Teaching activity

Put out the game board (Resource sheet 43) for Picture match game and give the children a chance
to look at it carefully and to count the jumps, and so on. Encourage them to talk to each other about
what they see.

Put out, face up, an even number of the picture match cards from Resource sheet 44. (If you wish, you
can just use the cards in the left-hand column of the sheet. These all go with pictures 1 and 3. The
cards in the right-hand column all go with the pictures, except for the last one, which doesn’t match
any of the pictures.)

How to play

1. The players take turns to pick a card, read it to the other player and decide which picture that
number sentence can go with. (Some sentences will go with more than one picture. Some
sentences might not go with any of the pictures.)

2. If everyone agrees that they are right, the player will win a reward. If they aren’t right, the card then
passes to the other player, and, if they are right, they get another turn.

3. Take turns until all the cards are used up and the player with the most rewards wins.
E How did you decide that card went with that picture?

ﬂ Will that number sentence go with any of the other pictures as well?

Variations
® Pairs can play cooperatively or play against another pair.

® Don’t provide any cards but ask the players to make cards for all four pictures and then give the
cards to another pair.

® Let the children make four pictures and related cards of their own, which they should give to
another pair to sort out.

© Crown copyright 2005 Primary National Strategy 1 11
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Learning outcomes

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

tackle related learning tasks with increased motivation and confidence;

use and understand connected mathematical vocabulary;

interpret a calculation in which there is dividing by a fraction;
explain their drawings and mental images when dividing by fractions;

solve real-life problems involving division by fractions;

begin to generalise about number patterns when dividing by a number less than one.
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Has inefficient counting strategies and/or insecure
understanding of the number system

Opportunity for: developing mental images

Resources Key vocabulary
@ Place value (arrow) cards count in tens/hundreds ten/hundred more
@ Counting stick start at count forwards/backwards
@® Sticky notes next two numbers boundary
one before/after digit
Teaching activity Time 15-25 minutes

‘We are going to do some work on counting, so that you feel confident with counting even with very
large numbers.’

Count with me in tens along the counting stick to one hundred. Now you count back to zero.

What if | make this end of the counting stick 60 and the other end 160 and you count in tens
forwards and backwards?

+10
60 160

If the child gets stuck after 90 or 100, mark 100 with a sticky note and repeat the count with the child.

Watch out for 90 being seen as 19 followed by 20 and/or the child not knowing that 110 is after 100.

Repeat, going backwards and forwards, with a start of 170 on the left-hand end. You could record
some of the numbers on an empty number line so that you can come back to them later.

+10

170 200| 270

Make sure the child can count through the 190 and 200 boundary.

If the child needs more help with boundaries, repeat with more examples, recording some and
maybe making some of the numbers with place value cards.

11910 210 1|0 211 (0

If this end of the counting stick is zero and we count in jumps of one hundred, what do you
think that end number will be?

Support the child counting to one thousand, then back again.

© Crown copyright 2005 Primary National Strategy 11
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Repeat with other starting points, for example six hundred.

Listen carefully to make sure the child can deal with the one thousand to one thousand one hundred
boundary. You could mark it with a sticky note.

+100
600 1600

1000

Point to individual numbers on the counting stick.

ﬂ What is this number? How do you know?

What is a hundred more than that number?

How would you write this number?

Repeat with jumps of one thousand on the counting stick.

You, or the child, draw an empty number line with six marks, starting with 70.

l ] ] ] ] ]
| I I I I I

70
H Count up in tens and tell me what the end mark is. (720)

Ed How did you work that out?

If the child can’t explain or count on and back fluently, help them to record the numbers on the
empty number line.

Ask the child to record some jumps of ten, both backwards and forwards. For example:
70+10+10=90and 70 + 20 =90

+10 +10
m : : :

70 90

or120-10-10-10=90and 120-30=90

Repeat this activity with another number line with six marks, but this time jumping in hundreds.
Support the child counting up and back with a range of starting numbers, listening carefully to check
that the child can move confidently through the boundaries, and is able to draw jumps on a number
line and express those jumps as calculations. For example, starting at 700 and counting in hundreds,
they might record:

700 + 100 + 100 + 100 + 100 = 1100

Point to some of the marks.

Ed What is this number?

Explain to me how you worked that out.
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If the child can’t manage this confidently, lay out place value cards and count along them in
hundreds.

If this is still hard for them, you could go back to counting in tens and using place value cards,
then do some more calculations, particularly focusing on boundaries (see also 7 Y2 +/-).

ﬂ When you add forty and fifty, how many digits in the answer? (2)
What happens when we add forty and sixty?
Support the child to see that the answer has three digits.

ﬂ Use the place value cards to do another addition where the answer will have three digits.

If the child needs extra help with this, go back to the counting stick or use an empty number line to
show a calculation such as sixty add sixty giving a three-digit answer.

Let the child draw hops of ten along the line.

Repeat with adding hundreds and the change from three-digit to four-digit numbers.

What shall we write down today that is important for us to remember?

‘Count in jumps of a tenth, from zero to one.’

Spotlight 1
Has inefficient counting strategies and/or insecure understanding of the number system

Opportunity for: working systematically

How much money? Time 20-25 minutes
Resources Key vocabulary
@® Forty-eight 1p coins, twenty-one count in tens/hundreds count forwards/backwards
10p coins and two £1 coins start at boundary
@ Place value board, concealing next two numbers digit

column headings (Th H T U)

@® Number cards 0-10
(Resource sheet 1)

one before/after column

ten/hundred more

® Place value (arrow) cards

Teaching activity

‘Today we are going to count up some money and we’re going to use this place value board to
help us.’

Have you used a place value board like this before?

© Crown copyright 2005 Primary National Strategy 13
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Thousands Hundreds Tens Units

When we do tens and units calculations, which headings could we give to these columns?
Reveal the column headings.

Talk through with the child that ten units make one ten, then ten tens make one hundred and ten
hundreds make one thousand.

Put a number card (e.g. 3) on one of the columns, for example the tens.

What is the value of the three when it is in that column? (three tens)

Move the three so that it has the value of three hundred.

Show the coins.

ﬂ What do you think might be the best way to find out how much money we have here?
Talk through the child’s strategies. Then let the child start to count. Carefully observe what they do.

Encourage them to separate the coins into the three different kinds, then count first the 1p coins, in
twos, and put them in either fives or tens so that the count can be checked. Watch out for inaccurate
counting.

How can you check that you are right?

If the child counts inaccurately, support them to be systematic, grouping the coins so that they
can be checked (see also 7 YR +/-).

ﬂ How many 1p coins?
Which column could they go in on the place value board?

Talk through how we write the number forty-eight, meaning four tens and eight ones, supporting with

place value cards.

Thousands Hundreds Tens Units

What could we do to these 1p coins so that we still have 48p but we have fewer coins?

Support the child in exchanging ten 1p coins for one 10p coin.

If the child has found the counting hard, you might want to focus on just counting coins for the rest
of the session.

Repeat the counting of the coins, placing appropriate numbers on the place value board, making the
number with place value cards and writing the amount of money.

4 | Primary National Strategy © Crown copyright 2005
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Thousands Hundreds Tens Units

How many pennies in £4.58? (four hundred and fifty-eight)
Do you think you did well with the counting?

What could you have done even better?

When we write a number as 4.58, what is the value of the five?

Spotlight 2

Has inefficient counting strategies and/or insecure understanding of the number system

Opportunity for: exploring mathematical ideas

Biggest, smallest Time 15-20 minutes
Resources Key vocabulary

® Place value chart (Resource sheet 39) count in tens/hundreds ten/hundred more

@® Number cards 1-10 (Resource sheet 1) start at count forwards/backwards

@® Tens number cards (Resource sheet 24) next two numbers boundary

@® Hundreds number cards one before/after digit

(Resource sheet 25)

@® Thousands number cards
(Resource sheet 26)

@ Tenths number cards (Resource sheet 27)

@ Base 10 equipment such as straw bundles

Teaching activity

Prepare the number cards all on the same colour of card and mix the cards up. (At first use just the

tens, hundreds and thousands, but include 1-9 if appropriate.)

‘Today we are going to be reading some more numbers, sorting them and doing some more counting
in tens, hundreds and thousands.’

Show the cards and ask the child to read the numbers on the first few, at least one of each kind.

Can you think of a way we could sort these cards into three sets?

Support the child with sorting them into multiples of ten, one hundred and one thousand.

Observe the child as they sort and ask them for reasons why they are sorting or arranging in particular
ways. As they sort, you could ask the names of a few more numbers.

© Crown copyright 2005 Primary National Strategy 15
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Once the numbers are in three sets, ask the child to lay the tens out in order, and the hundreds below
and the thousands below, as on the Place value chart (Resource sheet 39).

H What is the biggest of all of these numbers on the cards? (70 000)
Point to it on the place value chart.

Which is the smallest number on the cards? (70)
(When the child is more confident, you can extend the activity to include the decimal tenths cards.)

Using the Base 10 equipment, model some of the numbers. For example, show a thousand bundle of
straws or a thousand Base 10 block.

Then do some counting in tens, hundreds and thousands, choosing one of the cards as the starting
number, for example:
+100

40 140 240 340 440 540 ©640 740 840 940 1040 1140 1240
< 3 digit =*<—4digit—>

Starting from forty, count in hundreds: 40, 140, 240, 340, 440, 540, 640, 740, 840, 940.

Support this with number line jumps and adding a hundred bundle of straws at each jump.

What is going to happen after nine hundred and forty? (It will be 1040.)
Can you write that number?

Point out that the number of digits has changed from three to four.

You can support this with number lines or recording some of the calculations in a way the child
chooses.

How shall we record this calculation?

40+10+10+ 100 =160
40 + 120 =160

Encourage the child to draw number line jumps as well.

Repeat with other starting numbers, counting backwards and forwards.

You could mix some of the jumps, for example starting at 170, a jump of 1000 to 1170, a jump of 100
and a jump of 10. Remember to do some jumps backwards as well.

+1000

+100 +10

170 1170 1270 1280

Are you feeling more confident with counting and adding with tens, hundreds and thousands
jumps?

@ ‘Start at five and count in steps of one tenth (0.1) until you get to six.’

6 | Primary National Strategy © Crown copyright 2005
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Spotlight 3

Has inefficient counting strategies and/or insecure understanding of the number system

Opportunity for: making decisions

Hidden numbers Time 10-20 minutes
Resources Key vocabulary

® Calculator count in tens/hundreds boundary

@ Large book or screen start at digit

@® Tens number cards (Resource sheet 24) next two numbers column

@® Hundreds number cards (Resource sheet 25) one before/after add

@® Thousands number cards (Resource sheet 26) ten/hundred more total

® Tenths number cards (Resource sheet 27) count forwards/backwards equals

® Place value chart (Resource sheet 39)

@® Place value board (ThH T U)

Teaching activity

‘Today we’re going to do some more work on counting large numbers, and adding tens, hundreds and
thousands. I’'ve secretly written some numbers here and | want you to enter them into the calculator
and add them together so that your answer on the calculator agrees with my total.’

ﬂ Enter one hundred, then add forty, then press the equals key. What is your answer? (740)

Does it agree with my answer? (Show the child your calculation.)

Give support by repeating just with three-digit numbers for a while if the child needs this.
Enter two hundred, then add fifty, then add four. (254)

ﬂ Read the number now.

E This time there are more numbers to enter. Put in one thousand, add on one hundred, then
add forty. Now press the equals key.

1000 + 100 + 40 = 1140

ﬂ Can you read the number to me?

H How many digits?

2] Is it the same as | have written?

If the two totals are not the same, ask what the child did.

ﬂ When | said one thousand, what did you key in? Show me.

H When | said forty, what did you key in?

If the child needs more help with keying in numbers accurately, you might want to ask them to find
each number they enter on one of the number cards from the resource sheets, or point to each
part of the number on the Place value chart (Resource sheet 39).

© Crown copyright 2005 Primary National Strategy 17
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[ 3000 | [ 200 ]

‘My number is three thousand, two hundred and five.

Try some more examples.

1000 + 40 + 600 + 2000

Why has the answer got four digits?
Try some subtractions.

ﬂ Key in four thousand, now subtract two thousand, five hundred, another five hundred and
ten.

Why has the answer only got three digits when we started with four thousand?

Is there another way that you could start with four thousand and key in three numbers and
get to the same answer of nine hundred and ninety?
(For example, 4000 — 2500 - 500 - 10 = 990)

ﬂ Can you read this number? (Write down 2030)

ﬂ Which numbers could you key in to get to that answer on your calculator?

Support with number cards and/or the Place value chart on Resource sheet 39 or a place value
board.

Emphasise that there are no hundreds in the hundred column and no units; there is a zero in those
columns.

Thousands Hundreds Tens Units

[0] [0]

ﬂ Did you enjoy working with the calculator? What did you learn today about reading
numbers?

If the answer on my calculator is 6430, what four numbers might | have keyed in? (This can be
done as an addition or a subtraction or a combination of the two.)

8 | Primary National Strategy © Crown copyright 2005
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Spotlight 4

Has inefficient counting strategies and/or insecure understanding of the number system

Opportunity for: developing mental images

Clever calculating Time 15-20 minutes
Resources Key vocabulary

® Tens number cards (Resource sheet 24) count in tens/hundreds digit

@® Hundreds number cards (Resource sheet 25) start at column

@® Thousands number cards (Resource sheet 26) next two numbers add

® Tenths number cards (Resource sheet 27) one before/after total

® Place value chart (Resource sheet 39) ten/hundred more equals

® Number lines count forwards/backwards estimate

® Base 10 equipment such as bundles of straws boundary

Teaching activity

‘We’re going to do some adding and subtracting today in tens, hundreds and thousands.’ (Later you
can extend it to decimals.)

ﬂ Lay the cards out as they are on the place value chart. What is this number? Why does it go
above three hundred?

Ask the child to choose two number cards and to add them, for example, four hundred and one
hundred.

ﬂ If you were going to estimate the answer, how many digits would you expect it to have?
Why?

ﬂ How many digits in the answer to thirty add forty? (two)
ﬂ What about sixty add seventy? (three)

Go on picking up pairs of cards to add until the child is confident.

If the child still needs more help, you can use bundles of straws or show each calculation as hops
along a number line.

Then you pick some cards for adding.
What is thirty add thirty? What is three hundred add three hundred?
ﬂ Which is the larger answer? (300 + 300 = 600)

ﬂ How is thirty add three hundred add three thousand different from the first two questions?
How many digits in the answer? (four)

H Estimate the answer.

You might want to stick to addition for the rest of the session and come back to subtraction at a
later time.
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Now do some subtraction.

What is seventy subtract thirty? ...seven hundred subtract three hundred? ...seven thousand
subtract three thousand?

ﬂ How did you work it out?
ﬂ What is seven thousand subtract three thousand? ...seven thousand subtract thirty?
End with:

ﬂ If you added three two-digit numbers, would you estimate the answer to be above or below
a thousand?

‘Write a subtraction calculation that has the answer ninety. You can use very large numbers, but you
must know the names of the numbers.’

Encourage children to use decimals as well, if appropriate; for example, 90.2 — 0.2 = 90.

10 | Primary National Strategy © Crown copyright 2005
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Spotlight 5: a learning check
Has inefficient counting strategies and/or insecure understanding of the number system

Opportunity for: explaining and discussing

How many digits? Time 5-15 minutes
Resources Check: does the child use key vocabulary?
@ Tens number cards (Resource sheet 24) count in tens/hundreds boundary

@® Hundreds number cards (Resource sheet 25) start at digit

@® Thousands number cards (Resource sheet 26) next two numbers column

® Tenths number cards (Resource sheet 27) one before/after add

® Timer ten/hundred more total

@ Blank loop track (Resource sheet 21) count forwards/ equals

@ Atleast two children backwards

Teaching activity

‘This game, How many digits?, will help you with counting and with adding tens, hundreds and
thousands.’

Choose which cards are suitable for the children (for example, just the tens and hundreds) and put
these in a bag.
Children could cooperate in pairs.

How to play
1. The children each take a card from the bag and put them on the table. For example, 200 and 60.

2. They must estimate the answer, add the numbers in their head and say how many digits there will
be in the answer.

3. If they get the total correct, they score one hundred points. If they get the number of digits in the
answer correct, they win one hundred points.

4. They then put the cards back in the bag and take two more, and so on.
5. They can play until they score a total of one thousand points. If you set a timer, you could see how

long it takes to score one thousand points, then play again so that children can try to beat their
personal best time.

Variations

® Play with the rules above, but instead of scoring points, move the number of digits in the answer
around the loop track on Resource sheet 21.
So if cards 40 and 80 are taken, the answer is a three-digit number so move three spaces. You
might want to turn this game into a race, with one pair racing to get around the track faster than
another pair. (But remember it is a game of luck!)

T ® Play by taking more than two cards. This is harder.

T ® For areally challenging game, play with the decimal number cards from Tenths (Resource sheet 27)
as well.
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Learning outcomes

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

tackle related learning tasks with increased motivation and confidence;

use and understand connected mathematical vocabulary;

count a large number of objects accurately using efficient counting strategies and check the count;
count in tens, hundreds and thousands, including counting up and down through boundaries;

add and subtract multiples of ten, a hundred and a thousand;

read numbers up to nine thousand including those with zero place holders;

understand the magnitude of the digits in a four-digit number;

understand that the number system works in groups of ten.
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