Lessons 1n Teaching Number & Place Value in Primaty Schools

Lesson plan

Year 1: One more than, one less than

Focused learning objectives Success criteria
! Stage 1: To identify one mote than, Count on in ones from a given number
s when counting objects Identify one more than a given number on
ik To identify one more than any given a number track
number up to 30 Use the language ‘one more than' in a
Stage 2: To identify one less than, number sentence
using a number track Count back in ones from a given number
i To identify one less than any given Identify one less than a given number on
f j number up to 30 a number track
ik Use the language ‘one less than’ in a
i number sentence

Vocabulary

li one less than, one more than

Resources
Stage 1

¢ Bag or tin and some counters (a tin helps to create opportunity for the listening
aspect to counting, so it is good to use counters that will make a noise as they are
dropped into the tin)

e Number tracks to 30 (one large enough for all children to see and table-top
versions, one between two children)

e Sets of number cards 0—29 (pairs of children need a selection within the range —
so pethaps need five or six sets)

¢ Teddy counters (one teddy between two children)
.‘: ; Stage 2
o ® Bag or tin as used in stage 1

L. e Number tracks to 30 (one large enough for all children to see and table-top
versions, one between two children)

e Sets of number cards 2-31 (pairs of children need a selection within the range —

so pethaps need five or six sets)

e Teddy counters (one teddy between two children)

Plenary

e Set of number cards to show children (some numbers in range 0-30) and a bag to
put them in

e Whiteboards and pens for children to use
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teddy as they do so. Children have to listen to each other and agree
before they can change over roles. Each time, teddy will need to be taken
off the track before the next turn. When all cards have been used, they
can be turned over, shuffled and used again.

Support
Use number cards 0-10 and a number track from 0 to 11.
Challenge

Use a 1-100 number grid and a set of numbers cards reflecting this
range. You only need to use a selection of the numbers; no need to have
all cards 0-99.

10
minutes

15

minutes

Stage 2

Show the children the tin with 9 counters inside. Recount what
happened at the beginning of the lesson; you put 8 counters in, then
another one, so there were 9 counters, because one more than 8 is 9
(point to number track). Now ask how many there will be if you now
take out one counter. Ask children to talk to their partner and agree
what it would be and how they know. Take feedback, acknowledging
that it would be 8, and ask someone to identify this number on the
number track. Using the number track, point out the number 9 and
‘tell the story’: “We had 9 counters in the tin, we took out one so now
there are 8 because one less than 9 is 8 and 8 is the number before

9, connecting these ideas. Point to the appropriate numbers on the
number track as you ate telling the story. Ask the children to talk

to their partner and take it in turns to retell this story. Explain that
you will be listening to their conversations and you may ask some to
repeat their ‘story’ to the whole class. Select one or two children to
retell the story.

Repeat for other numbers used, each time referring to numbers on the
number track.

Teddy moves — one less than

Select two children and demonstrate the activity to everyone before
asking all children to work in pairs.

Using some number cards in the range 1-31 (shuffled, placed face
down in a stack), children take it in turns to turn over a card. Using the
number track they place the teddy counter on the number they have
turned over. They then have to decide where teddy needs to be placed
if he has to move on to the number which is one less than the number
he is placed on at the moment. They have to tell the story for teddy.
‘Teddy was put on 8, one less than 8 is 7, so he has to move to 7

S



4 Year 1: One more than, one less than

moving teddy as they do so. Children have to listen to each other and
agree before they can change over roles. Each time, teddy will need to be
taken off the track before the next turn. When all cards have been used,
they can be turned over, shuffled and used again.

Listen in to conversations and identify two children who are using
the correct language for their activity. Ask them to demonstrare to
others what they are saying and praise the two children for carrying
our the activity so well and using the correct language to tell the

story.
Support

Use number cards 2—11 and a number track from 1 to 10.

Provide them with the phrase ‘one less than’ on a card that they can

use when telling the story. Model the activity again before asking the
children to work in pairs.

Challenge

Use a 1-100 number grid and a set of numbers cards reflecting this
range. You only need to use a selection of the numbers; no need to have
all cards 2-101.

Some children might be challenged to use numbers beyond this range.
Make sure they can carry out the activity for numbers 1-100 without ,
using the grid before this challenge is set.

Timing
10
minutes

Plenary/conclusion

Put the number cards in a bag. Invite a child to take one out and read it
to the rest of the children. Ask children, ‘On your boards, can you write
down the number that is one more than . . .. Allow a few seconds and

then ask all to show their number. Now model giving the answer. ‘One

’

more than, . .is.. ..

Repear this several times but now ask a different child to give the answer
starting with the words, ‘One more than . . | 5

Now repeat as above, drawing numbers out of che bag but this time
asking if children can write down the number which is one less than
the number drawn from the bag, following it up with your modelling
and then asking children to give the answer in a sentence, ‘One less

H

than .. .is....

You may need alternative ways for some children to provide the number
asked for (if they have difficulty writing the numbers). You could,
for example, use a grid of numbers up to 30, and they can ‘answer’ by

pointing to the numbers on the grid as they speak.
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| Assessment opportunities

Whilst they are working, ask children questions such as these. You might want to

| focus on those children whose level of understanding you are unsure about. These
| might be children you think are unclear or children whose thinking you can extend.

Can you explain to me why teddy has been moved from 20 to 217

Suppose someone said that teddy now needs moving to 23. Would they be right?
This teddy has just been moved to 17. What number has he been moved from?
Why?

You've written the number 27 on your board. Why do you think one less than 28
is 277 How might you use the number track to explain to someone who wasn’t
sure?

If one more than 68 is 69, what number do you think is one more than 782

Covnmentory

This lesson qims 4o encowragee chidren nok only €0 understand the concept

of ‘one more than” and. ‘one less Hhan” bk 4o kse this nguagre themseves.
As &illord (1005) points out, some chidren can tell (o one more than/one
l2ss than a number but do nok necessirilye use the languagre of more than/
less than themselves. Children are sometimes expected to wnderstand and use
ongruiagre thot they: themseles rarelyr utter) unless it is made part of tne
ackivity and, o.s in the case of Hnis lesson, unless someone else is listening

The min. part of the lesson uses o number Lrack. os QA represenkation of

the number seguence and ofLers His as a. visual inoae to Suppork their
mathematics. The plendryr uses no such im (oo there s 0 s stion
Lor some children hIJDL‘\O Wigeot need. support mwtm;?,’h thheir answer% s
hoped. thot children will be able +o .-ma,ag one more Hhan or ‘one less Hran
O seen rumber - S0 there (s some level of Sipport, but not as much s in the
main part of the tesson. T4 will be nkeresting o see whether/which children
strugrrrte without the Sequence of numbers in Sigrht.
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| Focused learning objectives Success criteria

| Starter: compare and order Read two-digit numbers
numbers from 0 up to 100 Know that the numbers are in order on a
Main: Recognise the place value number line or in a hundred grid and use
(quantity value) of each digit ina | these to help order numbers
two-digit number (tens, ones) Know which digit is the tens and which digit

is the ones in a given two-digit number

Use practical resources and/or images to
represent the number of tens and ones in a
given two-digit number

Vocabulary

tens, ones, digir, two-digit number, in order, between

| Resources

Starter

* Number card for every child (a selection of numbers between 0 and 100
appropriate for the class)

® Set of pre-prepared ‘selection’ cards and one blank card in a bag, e.g.

More than 40

Between 10 and 20

— |

Less than 50

Main
® Individual whiteboards and pens

*» Bags of balloons with ten in each bag (or the lesson context could be changed to
another resource that is packaged in tens)

® A set of numbers for each pair of children to use during the main activity (these
can be differentiated)

Timing | Starter

10/15 Take the children out on to the playground. Altogether, rehearse counting
minutes | in tens and counting in ones from a multiple of ten, e.g.

e Count in tens from 0 to 100
® Count in tens from 30 to 80

Count in ones from 30 to 42

I O R
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Lessons in Teaching Number & Place Value in Primary Schools

Now give each child a number card so each child has a different number.
Explain that you are going to ask some children to get in order. Ask

the children to talk to the person next to them to agree what ‘'in order’
means and take feedback. Now choose five children and ask them to see
if they can get in order. Ask all the children to watch carefully to see
whether they agree. When everyone agrees that the five numbers are
correctly placed, choose another five children and ask them to position
themselves amongst the numbers already there so that all the numbers
are in the right order. Continue to add five children to the line until all
numbers have been placed.

Now, using the bag of cards, ask a child to take out one of the cards

and read out what is written. The children holding numbers that fit the
selection take one step forward. Continue to take out cards from the bag
for a few minutes, asking (some) children to Justify their step forward.
Has everyone taken at least one step forward? If not, ask children to
think of what could be written on a card to allow them to move forward.
Write this on a card and read it out.

Support

Number lines from 0 to 100 or hundred squares could be available for
children to use and check against.

Challenge
What could you write on a selection card that would mean:
® 1o one steps forward?

® everyone steps forward?

Timing
30
minutes

Main

Introduce the context for the main part of the lesson. Mr Bumble owns a
balloon shop. He sells balloons individually and in packs of ten. Explain
that we are going to help him with his customers today. The first
customer wants 32 balloons. Ask the children in pairs to discuss how
many bags and how many individual balloons Mr Bumble needs ro give
the customer.

Draw three bags and write ‘10’ on each bag and then draw two small
balloons and write ‘1’ on each balloon. Count in tens and write ‘30’
underneath the packets and count in ones and write ‘2" underneath the
individual balloons. Now record 30 + 2 = 3

][] [=] 60

30 + 2 =32
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5 Year 2: Place value

Now draw two bags and five individual balloons. Ask the children how
many balloons this customer has ordered. On whiteboards see if the
children can write this calculation (20 + 5 = 25). Repeat the above as
necessary and include a ‘teens’ number. Finally ask the children to close
their eyes and try to visualise the number of packets of balloons and
individual balloons Mr Bumble will give to the next customer, who wants
43 balloons. Ask the children to draw on theit whiteboards what they
wete seeing in their heads. If there are variations in what the children have
drawn, encourage these children to come to the front so you can discuss
and show the rest of the class what they have drawn.

Explain that they are now going to work in pairs to help Mr Bumble in
his shop. They will take it in turns to be Mr Bumble and the customer.
Give each pair a set of numbers you would like them to select from
during this activity. The customer will pick one of these numbers and
ask for that number of balloons. Mr Bumble will then draw and record
the number of balloons the customer will receive (using images and the
calculation as above). The customer will try to visualise the number of
packets of balloons and individual balloons. The customer must always
check that Mr Bumble hasn’t made a mistake!

Simplify

Ask the children to count the balloons practically into packets of ten
for Mr Bumble. Focus on the teens numbers, e.g. for 13 encourage the
children to put ten balloons into a packet and then put three single
balloons with it. Encourage the children to describe what they have
done to make the required number of balloons.

Extend

Ask the children to work in paits. Provide them with a sequence of
numbers (of balloons) which can be made by adding/removing either
tens or ones, e.g. 23 balloons, 27 balloons, 47 balloons, 17 balloons, 12
balloons, 52 balloons, etc.

Explain that there is a difficult customer who keeps changing his
mind about how many balloons he wants. Ask them to pick the

first number (e.g. 23) and each draw the correct number of packerts

of balloons and individual balloons. Afrer they have checked each
other’s drawings they look at the next one on the list (e.g. 27). The
customer has changed his mind and now wants a different number of
balloons. How can they change their drawing to represent 27? The
children must explain to each other what they have done and why, e.g
‘T already had 20 balloons and three balloons, which is 23, 50 I needed
to add another four balloons to give me 27"

e
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This activity could be recorded in their books or on an activity sheet,
with the different numbers shown. This means that changes made are
recorded. Try to encourage the children to decide how they might
record the changes so that anyone reading their work would be able to
follow what they had done.

Timing | Plenary/conclusion

10 Write the numbers 23 and 32 on the board. Ask what is the same and
minutes | what is different about these two numbers? Ask the children to share
their ideas with a partner before sharing ideas as a whole class. Ask
further questions to probe their understanding, e.g.

¢ How many packets of balloons would I need for 23 balloons? For 32
balloons?

¢ Would you rather be given 23 sweets or 32 sweets? Why?

¢ Would you rather have 23 days or 32 days left until your birthday?
Why?

® What else can you tell me about number 237

Assessment opportunities

Whilst they are working, ask children questions such as these. You might want to
focus on those children whose level of understanding you are unsure about. These
might be children you think are unclear or children whose thinking you can extend.

® Can you explain to my why the picture you've drawn shows 43 balloons?

¢ This picture shows three bags and four balloons. Would this be right for a
customer who asked for 43 balloons? Why?

® This picture shows 43 balloons. If a customer wanted 63 balloons, how many
more do you need to give the customer?

¢ What if a customer wanted 48 balloons but Mr Bumble only has two packets left
but lots of single balloons? Can he give the customer what he has asked for? How
could he do this? Could we write a numbers sentence to show what this would

look like?

Commentory

This 123500 Qims £0 make use of A rel-ife vesowrce Lo help bridgee the grop
between the real world and the classroom and, Lo help children see contexts

i which is i helpful 4o recogiuse £ens and ones. Loot. out for, and, ENCOWr e
the children 4o find, everyy items that are packagred in tens. You cond
ereate an intergotive dqu;aia%' thot encewrOares children o create . visual
representation of rudnbers wSNgy QL rangre of materigls either grrouped. in. tens
or 0.8 ndividud tkems; Lor example you mindrt have interiocking cubes in towers
of ten and some everyd iy dogects in geroups of ten. 1o help children gain o




5 Year 2: Place value

brood wderstanding of poce value, Yrow can also inegrrate manys of these
Conkerts indo yrour lessons.

Other porticuar features of Hhis lesson inciude:

o usingethe antside environment;
o developing wnderstanding forongh concrete materials, Sypinbols, lngyuagee and. petires;
o visnalisation;

o asking related. probing %u@;cms duringy the plenqury to 0.55e58 the depth of their
anﬁ&rsmﬂﬁh’w

Mathematics does not have o take place Stttingy down. within. the classroom.
Workingy outside and wtlising the space that this enviconment ofLers can
provide imore oPP()rfcum'qudf For chidiren 40 be aotive and pwﬁfsiw,m@v 2. in
Lheir learning Tn dhis lesson the outside space grives all of Hhe children room
to order themselves. Tn okner lessons Gron Winht S0 look ot For mpthematios
thot con be found in the natural and buik envicorment Lo show chidren that
mothematios is part of the veal world. The Cowncil Lor Learning Outside

the Classroom beligves that ol ehildren should be gyven the oppoﬂcm[%t@f £o
Lxperience (essons bey nd. the classreom walls and aotively Chdmpion. leQurning-
outside the classroom o engble chitdren £o learn througrh the veal world and
hond.s-on experience wwwlioke orgrul /abouk).

The lesson aiso makes use of concrete materials, Sypnbols, \angruigre ond.
pictures. These are the Lour ke Components of mathematiool EXperience
that Hogdoer. and Cocklourn (2-008) Sugrrrest we Lo use o help children
develop their md,arsfcm:n@/ of numiser. Wikhin this particular lesson pock.ets
of badioons provide the real and concrebe materiols, the \anguosre of
uantity value is reinforced. throwgdnont, children are enconrfgred. to dyow Hill
maares of the mathematics (o st.etehing: imagres of the badloons) and i
Jcm% Qe QLso enconropred. o represent the balloons Sz mathematicol itk

5(@%!00&3

Proctical and concrete resources are importandt €0 mathematics leqrni

0.5 without theim the subyect can become verye alstract. Helping: children 4o
inbernalise imagres of procticol and concrete materiods con help them to
manipulate them i their mineds so that thewy can stil see the mothematios
when the resowrees aren 't avaiidble. T dhs lesson ehildren are encouroged.
to close their eyres, visualise some mathematics and. then record whak the

Qre Seengr This 1S aiso @ helpful Jc&c,m:‘ﬂbm; £o help yrou €0 Know whak mmagres of
mothemotie s Jm:,cdf (re beganungy to develop. ’

Wuestioning is o ikl element of mothematios lessons and o Lew arood.
Apeskions withine o tesson plan can help to assess the depth of children’s
wnderstonding and weover Oy misconceptions that s be. developingy
Within £his lesson o Lewy guestion used. in the plenary is, What is the same
and. whot s different bout these two numbers?  This open. guestion wil
llow ehildren to moke o vangre of different conkributions provides on
opportunityy £0 a.ssess their understanding: T4 is also o veryy adaptadle
uestion. that can be wsed in lessons that cover obher @reas of mathematics {1
(g What (s the same and whak is different about these two shapes?). i
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Lesson plan

Year 3: Patterns when counting in multiples 7

Focused learning objectives Success criteria

Starter: Use multiplication facts for the 2, | Describe a pattern made by multiples

3, 5 and 10 multiplication tables of 4

Main: Explore patterns in multiples of 4 Describe a pattern made by multiples
and 8 of 8

Vocabulary

number sentence, multiple, digic, units digit, times, groups of, lots of, commutative
Resources

Starter

* Individual whiteboards and pens for the children
Main
¢ Copies of ‘multiples of 4° table and ‘multiples of 8" table for children who may

have difficulty generating this format independently (see example in the main
part of the lesson)

¢ Copies of digit wheels the children can use for recording

¢ Multiplication grids (see Models, images and practical resources section at the back
of this book) to support children who are struggling to recall multiples of 4 or 8

Timing | Starter/introduction
10/15 Write the following numbers randomly on the board:

minutes 2 5 5 10 15 20

Ask the children to choose three of the numbers to make a
multiplication number sentence.

How many different number sentences can they record on their
whiteboards?

Invite contributions from the children and write their responses
systematically on the boatd, e.g.

2x5=10 2%x10=20 3x5=15
Sx2=10 10x2 =20 Sx3=15

Ask children why they think you have recorded them in pairs. Take
feedback.

Explain that when you multiply two numbers together it does not
matter which number comes first (you may want to let the class
know that because of this, mathematicians say that multiplication is

L commutative). Draw an array/grid on the board to reinforce this.

i N LT



7 Year 3: Patterns when counting in multiples

For example, Figure 7.1 shows not only 2 rows of 5 but also 5 columns of 2.

You may also want to show them a pegboard arrangement and

Figure 7.1 An array

demonstrate rotating the board through 90 degrees.

Now ask the children if they can think of and record other pairs of
multiplication number sentences that have an answer of 20. This time
record these randomly on the board and then ask children to identify
pairs of calculations to show that multiplication is commutative,

Finally pick one of the number sentences, e.g. 4 x5 = 20, and ask the
children to think about and discuss with cheir partner different ways of
reading the number sentence, e.g.

® 4 multiplied by 5 equals 20
® 4 five times equals 20
» 4 lots of 5 equals 20

* 4 times 5 equals 20

20 equals four times five

Take feedback.

Timing
30
minutes

Main

Explain that in the lesson they are going to explore multiples and their
patterns.

Ask the children in pairs to remind each other whar a multiple is and to
be ready to say to the whole class a sentence using the word ‘multiple’.
Take feedback from different pairs of children and then agree on a class
definition.

To check for misconceptions and to assess the depth of their
understanding ask questions such as:

® I'm going to start at 1 and count in threes: 1, 4, Ty 10 vt
counting in threes, so am I saying numbers which are mulciples of 3?
Why/Why not?

® What numbers is 10 a multiple of (1, 2, 5, 10)? Why?

* Ask children, in pairs, to pick another number and write all of the
numbers it is a multiple of. Take feedback, asking children to speak in

sentences using the word multiple, e.g. 8 is a multiple of 1, 2, 4 and 8.

fii
it
il |
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—

Explain that in this lesson they are going to explore patterns in
multiples to see how that might help them to recognise multiples of
different numbers. Model, using multiples of 2, the activity you would
like them to explore. Quickly complete the grid in Figure 7.2 with the
support of the children (you could count together as a class or you could
target individuals to fill in some of the gaps). Complete the ‘multiples of
2’ row first and then identify the ‘units digit’ in each number and record
it in the bottom row.

[ 1j2)s84|s5]6l7[e] 9 [tw][n]n]
Multiplesof2 | 2 | 4 | 6 | 8 | 10] 12| 14 | 16 | 18 | 20 | 22 | 24
The units digits | 2 4 6 8 0 2 4 6 8 0 2 4

Figure 7.2 Completing the grid

Once the ‘units digits’ have been recorded ask what the children notice.
Do they see a pattern? Show how you can make a diagram of this pattern
by recording this visually using the digit wheel (Figure 7.3: e.g. draw a
line to join the numbers in order from the row of ‘units digits’ in Figure
7.2, from 2 to 4, then from 4 to 6, then from 6 to 8, etc.).

What shape do they see? Establish that this pattern creates a pentagon.

0

Figure 7.3 Digit wheel

Explain that you would like them to explore the digits that multiples
of 4 end in and multiples of 8 end in. Quickly as a class count in 4s and
then 8s and then explain that you would like them to complete a table
before recording the outcome on a digit wheel. Do they think they will
also make pentagons or will the unit numbers join together to make a
different shape?

Reinforce that the lesson is all about multiples so this is a key word you
expect them to be using throughout the rest of the lesson,
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Simplify
Provide the children with a resource to help them to complete the multiples
of 4 and multiples of 8 tables if appropriate (e.g. a multiplication square).

Extend

The enquiry could be extended by considering the patterns in the units

digit and the shapes made on the digit wheel when exploring other :
multiples, e.g. multiples of 3, 6 and 9. i . i
Alternatively, the children could be challenged to explore multiples of 4 e
with larger numbers, e.g. give them the following statement: ‘If the last
two digits in a number are multiples of 4 then the number is a multiple

of 4. Is this statement sometimes, always or never true?’

Timing | Plenary/conclusion

10 Start the plenary by asking the children to get into pairs and to tell each
minutes | other what patterns they noticed whilst exploring multiples of 4 and i
multiples of 8. Share all of the patterns the children noticed. ‘

Now ask them to use this information to answer questions such as:

® Cana multiple of 4 ever end in 2 7? How do you know?

* (Can 187 be a multiple of 82 How do you know?

* If I know that the 13¢th multiple of 4 ends in a 2, what must che 14th
multiple of 4 end in? Why? 4

* 100 is a multiple of 4. Can you tell me some multiples of 4 bigger il
than 1007

Finally ask the whole class to count in 2s, 4s and 8s, emphasising the
units digit as they do so to reinforce the pattern you would like them to
go away and try to remember.

Assessment opportunities
Whilst they are working ask children questions such as these:
® How can you describe the patterns you have found?

® How does this help you to predict what the next number would be?

® Can you now tell me a number that can’t be a multiple of 4? How do you know?

Commentfary
Moo parbicwlar features of 4his lesson include:

o developing children 's wderstanding ond. orcuate wse of mathemoticnl vcw,bma,r%;
*  exploringy pottenns in number.

(Continued)
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(Condinued)

T£ we wont chidren o S0 Qbposd mathematios Lhen we need, to grive them Lhe
vowlgular%» to do so; Lor LXOIple, i iS much hirder Lo deserive two perpendicular
lines if you don "t Enow the word, Perpendicular . Tacinicn mathemationl
langruagre con be used infre, am%u[j— and as . vesuld con become Aif Ciould Lo
remember. We thereLore need, to provid.e regnar and. planned, opportunities 4o
LN 0are Children in wSingy the Wngruagre of mothematios within mathematios
lessons. While ¢ i< portant Lor chidren 4o jisten to the teaoher USingy
Approprigte mathematic) vooabular. Ly €his alone is not e 0 groin
confidence chidren also need. & w32 the words and phrases within the contexd
of $he lessen. Within &his lesson chitdren have Lhe opportwiitur to discuss Hoe
word, wulbiple  wikh o portner before sharing: WS 1 which 1 can be used,
Within. oL senbence. This not ol provides q, grood. o;JPochchugv t0 Lssess thejr
wnelerstay wing bud it also endbles the, ClRss to heqr the word, used, in g,
virietyr of senbences and, conbesks To 'S Aso an mberesting word. +o Locus

O AS 1 hLS an ever MJ MeAnNng: s well @5 o mathemation MeQNing-

T everydoy ife i con meon Several  whist in mathemadios it has @ verye
specific ink. +o mulkiplication. )

As teachers it is important o be awpre of words with multiple meanings so
that potentiod dillicuitics can lre. anticipated. in mathemo tics, Think. alout
Soine of +he \Cotlowiwaf words that are used, in mathemaotios that chitdren Moy
have also encountered, with g, difLerent meaningy in every life: odd.,
face, difference, table, volume, product and, toye-gugis You gy want 4o
consider biging: o mothematios auwom,r(@v, USing~ an online version. or involve
the children in M[ﬂ@/ their own entries inko class d:’c,%l'omna— (om ci-&v&lop
Jchmu@/‘noufc the Yrear.

Puchanan (o date) describes mathematios as the s%w;tr@» of pottern. When
exploringe multiples and, muktiplication tables there gre Some olvions and. some
less obvious patterns that can help 4o lessen the burden of Imemorising: so
many: individual facts. Our ploce value System helps children £o reqlise that
multiples of ten oy produce numbers thak end with zevo whilst counding- in
Fives produces a pattern of units digrts that alternote between 5 and, o. This
lesson helps ehildren 4o recopmise that obhey Potterns also exist when exploring-
obher muitiples and, these can be represented. in dilfLerent Woyys T s
example theyr are represented, vISully: uSing the ideq. of o, Aiggit wheel.
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Lesson plan

10 Yeat 5: Big numbers

Year 5: Big numbers

ten each time

numbers up to a million

Focused learning objectives
Starter: Recognise, read and write
sequences of numbers being multiplied by

Main: Recognise the value of each digit in

Read and write numbers up to a million

Success criteria

Be able to partition numbers with up

to six digits

Know the value of each digit with

numbers up to six digits

Read numbers with up to six digits

Write numbers with up to six digits

Vocabulary

hundred thousand, million, place value chart

Starter

Main

Resources

s Individual whiteboards and pens

o Place value chart (Figure 10.1) with rows from millions through to units/ones —
ideally an electronic version that can be annotated for the whole class to see

million a
enough sets so that there is one set between two children (approximately ten cards

wricten on)

in each set)

» Individual whiteboards and pens

1000000 | 2000000 | 3000000 | 4000000 | 5000000 | 6000000 | 7000000 8 000 000 | 9 DOD 000
100000 | 200000 | 300000 | 400000 | 500000 | 60GC00 | 700000 800000 | 900 000
10 000 20 000 30 000 40 000 50 000 60 000 70 000 80 000 90 000
1000 2 000 3000 4000 5 000 6000 7000 8000 | 9000
100 200 300 400 500 800 700 800 900
10 20 30 40 50 60 70 80 90
1 2 2 4 5 6 7 8 9

Figure 10.1  Place value chart

o Sets of place value charts for pupils to use (ideally laminated so that they can be

» Sets of prepared number cards, reflecting differing needs. For example, one set
might include numbers over a million, another set might be numbers up toa
nd one set might consist of numbers up to ten thousand. You will need

Timing
10/15

minutes

Starter/introduction

watch you and think about what you are doing.

Write the following numbers on the board, making sure thar che digits are
aligned to represent their value. Explain that you would like children to

95
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3
30
300

Now ask the children what number you might write next, asking

them to talk to their partner and agree how it would be writcen and
read. Establish that 3 000 is the number written in numerals and
three thousand is how we read jr. Ask how they knew this was the
next number. From the feedback given, establish that it is ten times

bigger than the previous number (they may describe how the digit 3

moves into the next column or has an extra zero to show the number is
bigger). Record 3 000 on the board. Continue with thirty thousand and
three hundred thousand, being aware that some children may become
less confident as the numbers increase. Emphasise the ‘thirty’ in thirty
thousand, and ‘three hundred’ in three hundred thousand, as these are
the parts of numbers some children find difficult to read. The recording
on the board should help reinforce the position of the digits and the

written form.

Now ask for the next number (three million) and go through the process
as above. Now ask the children to read, with you, the numbers you have
written down on the board. As the children read the numbers, write the
number in words alongside each number on the board.

Now ask children to work in pairs and choose a different single-digit
number and then take their fumber up to millions, recording on a

whiteboard the different stages and making sure they can read each

number. Take some feedback, asking a few children to read out their set

of numbers to the rest of the class,

Support

Prepare a set of cards, e.g. 5, 50,500, 5 000, 50 000, 500 000, 5 000 000,
and a set of cards with the corresponding written forms. Shuffle the cards
and ask children to put the number cards in order and then match up to the
cards with numbers in written form and ask children to read the numbers.

Ask children to choose their own start number (between 0 and 10) and
create their own set of numbers, using the card set they have to support
their thinking.

Challenge

Ask children to start with a two-digit number and carry out the rask as

above. See how far they can take their number, being clear they can read

it and say it, write it in numerals and in words. Alternatively, ask
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children to start with a number such as 403 and conrinue to make it ten
times bigger for as long as they can! Again, it is important for children
to be able to read and say their numbers. Children could then be asked
to choose their own start number.

Timing
30
minutes

Main

Show the place value chart (see Figure 10.1 on page 95) and ask children
to talk to the person next to them about what they can see and what
they notice. Ask them to think of three things each. Take feedback and
establish that the numbers in the rows are increasing from ones/units to
millions. Point to a number and ask someone to read the number being
pointed to. Repeat for different numbers.

Now model combining numbers, e.g. underline/circle 2 000, 900, 30,
7 and explain that if we combine these numbers our combined number
would be two thousand, nine hundred and thirty-seven. Point to each
component part as it is read and write it as 2 937.

Now circle several numbers in different rows, reading them as you

do so, e.g. circle 6 000, 500, 70, 4. Ask the children to discuss with

a partner and agree how to say and write the number that is obtained
when these parts are put together. Repeat several times, going up to
tens of thousands and then hundreds of thousands. Note that using tens
of thousands and hundreds of thousands gets tricky because you cannot
simply read the component parts; you have to wait to see what follows.
For example, if you circle 300 000 and then 70 000, you need to know
both numbers before you can put them together to give three hundred
and seventy thousand. It will therefore be easier to let the children know
all the numbers before they try to combine the different parts. Establish
how the numbers are said and how they are written, in numerals and

in words. Children could be asked to record these numbers on their
whiteboards. Do allow time for children to discuss these numbers before
asking them to record the numbers (in numerals and in words) on their

whiteboards.

Now write down a number (e.g. 54 923) and ask children which
numbers on the chart would need to be circled to create the number you
have written. Again, ask them to discuss with a partner and perhaps
record on their whiteboards. Repeat this several times, making sure that
at least one of the numbers modelled contains zero. e.g. 603 567.

Explain that children are now going to be number detectives and find
the parts that make up a number.

Model the activity as follows. Using a set of cards (maybe those up to a
million) ask a child to choose one of the cards. Show it to the class. Can they

say the number to their partner? When all are agreed, draw attention

v
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to the place value chart. Now, can they discuss with their partner which
numbers would need to be circled to combine together to create the
number on the card? Ask children to feed back and instruct you to
circle the numbers — encourage them to be clear in their instructions
and ask them to give you them in order of size, one number for each
digit. Carry out their instructions and then ask if this is correct. Try

to avoid making any judgement at this stage; you want the children to
tell you whether the correct numbers have been circled. When all agree,
explain that they are going to do this activity in pairs, using different
sets of cards.

Set up the activity in pairs so that one person chooses a card and reads

it out to the partner. When the partner agrees it has been read correctly
they circle the numbers needed for each digit and when both children
agree this is correct, they record the number, e.g. 57 302, and write
down the numbers they circled, e.g. 50 000, 7 000, 300, 2. Emphasise
that they must read out the number on the card before finding the
numbers on the grid. When they have done this, children can write
down the number in words.

Support

Use cards with fewer digits.

Challenge

Use cards with numbers up to and beyond a million.

An extension for all groups is to write their own numbers for their
partner and carry out the activity as above.

10
minutes

Timing

Plenary/conclusion

® Ask pairs to talk about which numbers they found easy and which
numbers they found difficult, Take feedback and then provide some
additional numbers for them to consider. For example, 7 000, 50 032,
7 824, 97 378, 124 048. Write them on the board for all to see and
ask them, without circling numbers on their chares, how they would
say those numbers. Are they easy? Are they difficult? Why?

® Ask children if they can go away and find some big numbers — in
newspapers, on television, on their computers — and bring them into
school. Can we find some numbers less than a million but bigger than
ten thousand?

Lextend.

Assessment opportunities

Whilst they are working, ask children questions such as these. You might want
to focus on those children whose level of understanding you are unsure about,
These might be children you think are unclear or children whose thinking you can
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.

Can you explain to me why you've circled those numbers on the chart?
What number would be one more/ten more/hundred morte than the number on
your card?

What number would you get if you circled 400 instead of 300 on your chart?
Can you think of a number that would only need two numbers to be circled on
the chart? What about 2 number with six digits that only needs two numbers to
be circled?

Commentary

s lesson @ims bo Strengpthen children 's understonding of place value/
diggit value with \Qrgrer numbers and provides an opportunit Lor them £o
read ond. write \Qrgre numbers. 6(@* wSingy the place vilue c(garé (50 Lnown
0.5 Gokbeqmo chirk, named after Calels Bakteqmo, o French mathematics
educoior), children con visualise the constituent parts of o number. The
ehart can be an effective fool i helpinge children to appreciote the patterns
i onr cownting structure. Childbren showld hove some Lomiicrityr with the
\ayouk and. WO i1 which it con be used belore corryingg ouk the lesson
deseriped.
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Lesson plan

Year 6: Understanding decimals

Focused learning objectives Success criteria

Starter: solve problems involving the | Know that the numbers after the

size of numbers decimal point are tenths, hundredths and

Main: identify the value of each digit | thousandths

in numbers to three decimal places Use the value of digits in numbers to three

decimal places to identify the relative size of
a number

Vocabulary

place value, digit, ones, units, tenths, hundredchs,
point, decimal place, descending
Resources

thousandths, decimal, decimal

Starter

¢ Children may want individual whiteboards and pens to record their thin
Main

king on

¢ Place value apparatus to provide visual support as necessary (see the models,

images and resources suggested later in this chapter)

® Sets of cards with the following or similar statements on them if the game
suggested in the extension is used.

o The biggest number possible

o The smallest number possible

o A number bigger than 5.4

© A number with 5 thousandths

© A number smaller than 2.3

Timing ’?tarter/introduction
10/15 Explain that you are going to give the class some statements about
minutes | numbers. In pairs they need to decide if each statement is:

® always true

® sometimes true

® never true

They will need to provide examples and convincing reasons for their

decision and be prepared to share their answ

erand their reasoning wich
the whole class.

1. The more digits a number has, then the larger its value

2. A number with two decimal places is bigger than a number with one

decimal place
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3. A number that has a decimal point is smaller than a number that
doesn’t

Take feedback, dealing with any differences of opinion and question the
children to ensure they are clear about when the statement is true and
when it is not true.

Support: Ask questions to support children with their reasoning.

For example ask children if they can write numbers to show that the
statement is true. Then ask if they can think of any numbers that would
show that the statement isn’t true.

Timing
30

minutes

Main

Record a number with three decimal places on the board, e.g. 44.444,
and ask the children to read the number out loud. Now ask them what
each of the digits is worth. Record it on a place value grid (Figure 11.1)
to emphasise the value of each digit, particularly those after the decimal
point. Explain that in the lesson you want them to use the language of
tenths, hundredths and thousandths when reading decimal numbers.

H T U-+t h th(

441‘4[4 4'

Figure 11.1  Decimal place value grid

Ask questions to assess their understanding and to check that they
understand how 0 is used as a place holder. For example, record the
number 44.044 and ask the children to discuss with a partner whether
they think chis is a bigger or smaller number than 44.444 and why.

How about 44.440? Why can we also write 44.440 as 44.44? How about
44.404? Can we also write this as 44.44? Why/Why not?

Record some of the above on the place value chart to reinforce the value
of each digit.

Now record a range of different pairs of numbers on the board, such as:
97.8 and 9.87 9.78 and 9.68 9.87 and 9.867
9.678 and 9.867 968.7 and 9.687

Check that the children can identify what the digit 8 is worth in each of
these numbers.

‘Then ask children firstly to convince their partner and then be ready
to convince you which is the bigger number in each pair. Discuss their
responses and ask questions such as:

® How did you decide which number was bigger?

» Which pair of numbers was the trickiest? Why?

107
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Now write four digits on the board, for example, 5 3 4 2. Explain that
you want them to use these digits to make a number with three decimal
places (.O00OI0), for example, 5.342. Challenge them to make:

¢ the biggest number possible

¢ the smallest number possible

¢ anumber bigger than 5.4

¢ a number with 5 thousandths

¢ anumber smaller than 2.3 (why isn’t this possible if you use all four
numbers?)

Discuss their responses.

Explain that you are going to give the children other sets of digits and
with each set you would like them to make numbers that have three
decimal places that fit the same categories you've just used. If it isn’t
possible to make one of the numbers they should srate why.

The sets of digits could include 1 J28.1725.23538,1L515.3055,
2405,3005.

Simplify
Adapt the activity to focus on numbers with one or two decimal places
(for example, give sets of three digits to make (1.0 or 000y,

Provide the children with a structured resource such as place value
apparatus (see the models, images and resources suggested later in this
chapter) to help them to visualise the size of the numbers.

Extension

Provide children with sets with more digits to enable them to make

00.000 or 0.0000 numbers, for example:
12345,530402

Alternatively the activity could be developed into a game by printing
copies of the categories on to cards, shuffling them and placing them face
down on the table. In pairs each of the children could be challenged to
make a number with three decimal places. They then select a category
card and if the number they have created fulfils the category, they win a
point. The first to reach 5 points wins.

Timing
10
minutes

Plenary/conclusion

Record the following pairs of numbers on the board and ask the children
to identify which number in each pair is the bigger number and why:

e 1.516and 1.651
e 5053 and 5.503
* 0.165and 0.17

& |
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* (0.2and 0.10
s 0.650 and 0.65

Now write these numbers on the board and challenge the children to

write them in ascending order.
1.023 1.03 1.320 1.302 1.5

Finally ask the children to work in pairs to suggest some useful tips
they could give each other in order to know which number in a pair of

decimal numbers is the bigger.

Assessment opportunities

During the whole-class teaching input and while the children are working, listen for
accurate use of place value language such as tenths, hundredths and thousandths.

While the children are working ask questions to assess their understanding, such as:

o How do you know that this number is bigger than this number?

e What does this digit stand for? How do you know?

Commentory

The starter for the lesson uses ‘sometimes, mwa,ﬁs’ never true’ stotements

s au opportunit for chilidren to discuss their Ehinking with 4 partrner

to prepare Eheim uﬁcr Kasiciﬁf'm@f their reqsoning as pare of @ whole-class
diseussion. This type of ackivibyy enconragres chidren to produce examples ond.
counterexamples o test wnether o shatement (S frue or nok. Houoer (20007
discusses the Ceys processes in moAhemokicod reqsoning and nigliges the
imporkance of engrisring children . greneralisations and enconrdgyings theim
Lo consider possivie countberexumples and special cases. Swiun (5:009) supports
wSingy stabements such as these o8 %aﬁ/ Pofcm’cm%« Proui&t@ the oppt)r%umé«{jv to
expose children ko cogitive conflict |0LJ’ exploringy their existing belieLs and gy
possile contradictions. Theye con e wsed by (L tenther As . mechanism o
confront common misconceptions and a.s o ua?w{c,ie, to help chidren develop their
Odlﬂllijc([j’ to explain their thinkingy with convichion. The teaoher therefore has an
iiportant vole duringy such AiseusSions £o Chaliengre lequrners o think fztu@puéf
ond. develop Convinengy reQ.Sons.

Within £he main. pare of the lesson children condinue to be challengred blﬁf
beingy a.sted to consider whether some of the numbers they ore being
asted to grenerpte dre possible (ear con they mare o number smaller
g 23 with the digrits theyr have been privend). This agun puts them in
the position of explaining” wlnuav but also chaliengres the P&FGQPHOV‘LS of some
children, who iy believe that MOANemObICS 1S QS Qlpont findungy the
Yigrnk answer .




