BADSWORTH

CofE School

CARE - Prepare - Believe
‘| can do all things through him who strengthens me’
Philippians 4:13

This policy is a working docwment .and will be revised and amended as necessary. Some images .and
wording have heen taken from White Rose Maths Calculation Policy .and NCETM PD Materials. Other

parts are from knowledge .gained .on Maths Hub Subject Leader Training. It is linked to owr Maths
Caurriculum policy mwhere more details .can be found to support this policy.




Lntroduction

This docwment sets out to show a clear progression of how calculations are taught at Badsw.orth CE J&I School. It is broken down into
the four .operations. There is .also an .additional section .on times tables that links to the multiplication section and an .oadditional section
oddressing the Early Years Counting Principles. For each year group, a key objective is listed that will he taught, followed by some
examples of how this will be taught in that year group. The examples are broken down further into 3 key sections: concrete, pictorial .and
ahstract with pictures to help you understand how to teach the concept hest. There are .also several .appendices that are crucial to
supporking colculations:

- Appendix |: Glossary
o Here you will find meanings for many of the new w.ords introduced in this policy.
- Appendix 2: Written Method Scripts
o Here you will find the exact wording for how children are taught to structure and calculate wsing formal written imethods.
- Appendix 3: Additional Questions for General Mathematical Talk
o Here you will find a table with key questions that are non-year group specific and to he used .across school.
- Appendix 4: More information on resources, models and representations
o Here you will find more detailed explanations of each of the examples you will find in the main policy. This is also hroken
down into the four operations .and different representations, models and resources hest support teaching and learning.

As our school follows o teaching for mastery approach, the policy heavily relies on the CPA approach. This .approach helps children to
gain .o deeper understanding of the concept they .are heing taught .and allows all children to access the content at their own level. When
mowing stages using this approach, the previous stage should be shown alongside e.q. concrete should be shown alongside pictorial,

pictorial alongside .concrete. Movement between the 3 stages should he fluid .and ,te,adw/s/,p,a,rznbs should he flexible about mowing their

Differentiati

Mastery w.orks on the principle that most children will progress through the curriculum at the same pace, staying .on the same topic. The
White Rose Maths Scheme that we follow provides low floor, high ceiling tasks which will suit most children within a given year group
with the idea that they will keep up instead .of hawving to catch up. The small steps .allow teachers to identify gaps in children's knowledge
and this is then used to provide support where children need it. Teachers prowvide targeted support, remone harriers and provide additional
resources for children who are struggling with a particular concept, without the need for separate w.orksheets or tasks. This may include
pupils with. SEND who may .access material .or structures from earlier year groups s appropriate to their particular needs. Furthermore,
various reasoning and problem-solving questions are used that will provide challenge for pupils who already wunderstand new .concepts
quickly ond require .o greater depth of understanding within the same concept.



Regrouping

In many .of the examples in the policy helow, you will see regrouping in a number of calculations. Lt is important to remember, children
must he exposed to the new concept (e.q. addition of wo 2-digit numbers) via examples without regrouping initially before regrouping .can
be introduced. Another key point to rememhber is that even when a question does .not require regrouping, the scripts in Appendix 2 should
still he followed as children imust he asked ‘Do [ need to make .an exchange?’ nggmmﬁ/wmwmmwp;pwmmgy
they need to imake an exchange when they actually do need to .make .an exchange. By .asking this .question .all the time, children hecome
more proficient at recognising for themselves when an exchange is necessary.

Varied Fluency

Children should be given .a variety of gquestions structured in as many ways os possible for them to become fluent .and embed the key
concept they are learning .about. To hecome fluent, children must be efficient, accurate and flexible in their calculations. By wvarying the
question styles, children .are able to recognise the maths hehind the probhlem more easily and become more resilient with their maths in
general. One great waoy to .do this is to have them .complete questions .about the four calculations in the context of different measures e.q.
capacity, length, weight, money for decimals etc.

Previously, .only children thought to he “higher ability” were exposed to reasoning .and problem-solving style questions. However, the
mastery approach ensures all children are exposed to these types of questions to help them develop these skills .at their own level. By
doing this, we deepen children’s thinking .and provide chollenge .or those children who need it.

Mathematical Talk

Mathematical talk is .o key component when using a teaching for mastery style. Children should be given plenty of opportunities to discuss
maths, use the key vocabulary for that unit of work and answer gquestions to deepen their thinking. When .answering a .question, .children
should be encouraged to answer in full sentences. These sentences can then he repeated by small groups or whole class to embed learning
further. This particularly support learners who are less confident as they are getting to hear the language heing used correctly. Children
should be given stem sentences to help them structure their .answers. This is where parts of o sentences are given as some examples .of
these can he seen throughout the policy. Key ~vocabulary for each topic and year group is also given at the top .of each section in the
policy.

Questioning is also crucial to develop learning. Some questions that relate to these key .concepts .are given with the key wvocabulary ot the
start of each section in the policy. Rememhber to refer to the ‘mathematical talk section .of our WRM planning scheme for pfurther .questions
that will he relevant to the specific ohjective you are teaching. As well as more specific questions, there are many general questions that
can bhe used across all year groups during imaths sessions. These relate to fluency, reasoning .and problem-solving mw.ork. These general
questions for all can he found in the table in Appendix 3.



of dexelopment will:

Howve .o deep understanding of
rumber to 10.including the
composition of each rumber

Suwhitise (recognise quantities
without counting) up to 5

The one-one principle. This involves children assigning one number name
each object that is being counted. Children need to ensure that they coun
each object only once ensuring they have counted every object.

to
t
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Automatically recall (without
reference to rhymes, counting
or other .aids) number honds
up to 5 (lincuding subtraction
facts) .and some number
honds to 10, including .double

Jacts

Verhally count heyond 20,
recognising the pattern .of the

Explore and represent patterns
within numbers up to 10,

including evens .and .odds,

The stable-order principle. Children understand when counting, the numbers
have to be said in a certain order.

The cardinal principle. Children understand that the number name assigned
to the final object in a group is the total number of objects in that group.

The abstraction principle. This involves children understanding that anything
can be counted including things that cannot be touched including sounds and
movements e.g. jumps.

The order-irrelevance principle. This involves children understanding that the order
we count a group of objects is irrelevant. There will still be the same number.
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Skill

i Ten frames (within 10)

| Add |-digit rumbers to 10
Bar .model Bead strings (10)
Nauumber shapes Number trocks

| Add | and 2-digit .numbers to 20 | Partwhole model Bead strings (20)
B.ar .model Number trocks
Naumber shapes Number lines (Lahelled)
Ten frames (within 20) Straws

2 Add three |-digit rumbers Part-whole model N.umber
Bar .model Ten frames (within 20)

2 Add | .and 2-digit numbers to 100 | Part-whole model Number lines (hlank)
B.ar .model Strows
Number lines (Labelled) Hundred squares

2 Add two 2-digit numbers Part-whole model B.ase 10
B.ar .model Place value courters
Number lines (bhlank) Column .addition
Strows

3 Add with up to 3-digits Part-whole model Place value courters
B.ar .model Column addition
B.ase 10

4 Add with up to 4-digits Part-whole model Place value counters
B.ar .model Column addition
B.ase 10

5/6 Add with more than L-digits Part-mwhole model Place v.alue cournters
B.ar .model Column addition

5/6 Add with up to 3 decimal places Part-mwhole model Place v.alue cournters
B.ar .model Column addition




| Subtract two |-digit numbers to 10 | Partwhole model Ten frames (within 0)
Bar .model Bead strings (0)
Nauumber shapes Number trocks
| Subtract | and 2-digit .numhbers to | Partwhole model Bead strings (20)
20 B.ar .model Number trocks
Naumber shapes Number lines (Lahelled)
Ten frames (within 20) Straws
2 Subtract | and 2-digit numbers to | Part-whole model Number lines (hlank)
100 B.ar .model Strows
Number lines (Lahelled) Hundred square
2 Subtract two 2-digit numbers Part-whole model B.ase 10
B.ar .model Place value courters
Number lines (bhlank) Column .addition
Strows
3 Subtract with up to 3-digits Part-whole model Place value courters
B.ar .model Column .addition
B.ase 10
4 Subtract with up to 4-digits Part-whole model Place value courters
B.ar .model Column addition
B.ase 10
5/6 Subtract with .more than 5-digits Part-mwhole model Place v.alue cournters
B.ar .model Column addition
5/6 Subtract with up to 3 decimal Part-mwhole imodel Place v.alue cournters
places B.ar .model Column addition




Year Skill
1/2 Solve .one-step problems wmith
multiplication Naumber shapes Bead strings

Courders Number lines

3/4 Multiply 2-digit by |-digit numbers | Place value counters Short written .method
B.ase 10 Expanded written .method

b4 Multiply 3-digit by I-digit numbers | Place value .counters Short written method
B.ase 10

5 Multiply 4-digit by |-digit .numbers | Place value counters Short written method

5 Multiply 2-digit by 2-digit rumbers | Place value counters Short written method
B.ase 10 Grid .method

5 Multiply 2-digit by 3-digit rumbers | Place value counters Grid method
Short written method

5/6 Multiply 2-digit by 4-digit numbers | Formal written .method




Multiplication -
Chddrmwx&xzcaﬂan.dxm;mlﬂp&mﬂon}ad&ﬁoxm

Times tahles

Skill
... 2-times table
Naumber shapes Bead strings
Courders Naumber lines
Money Enxeryday objects
...5-times tahle Bar .models Ten frames
Naumber shapes Bead strings
Courders Naumber lines
Money Ewxveryday .ohjects
...|10-times table Bar .models Ten frames
Naumber shapes Bead strings
Courders Number lines
Money Ewveryday .ohjects
3-times tahle Hundred square Bead strings
Naumber shapes Naumber lines
Courders Ewveryday ohjects
L-times table Hundred square Bead strings
Naumber shapes Naumber lines
Courders Ewveryday ohjects
8-times table Hundred square Bead strings
Naumber shapes Naumber lines
Ewveryday .ohjects
6-times tahle Hundred square Bead strings
Number shapes Naumber lines
... /-times table Hundred square Bead strings
Naumber shapes Nauumber lines
... 9-times tahle Hundred square Bead strings
Naumber shapes Nauumber lines
...[I-times tahle Hundred square Place value counters
B.ase 10 Nauumber lines
.1 2-times tahle Hundred square Place v.alue counters
B.ase 10 Nauumber lines




1/2 Solve one-step prohlems with B.ar .model Arrouys
division (sharing) Real life ohjects Counters
1/2 Solve wone-step prohlems with Real life .objects Number lines
division (grouping) Number shapes Arrays
Bead strings Counters
Ten frames
3 Divide 2-digits by |-digit (no Stramw.s Place ~value .counters
exchange sharing) Base 10 Partm.hole model
B.ar .model
3 Divide 2-digits by I-digit (sharing | Straw.s Place ~value .counters
with exchange) Base 10 Part-m.hole .model
B.ar .model
3/4 Divide 2-digits by |-digit (sharing | Straw.s Place v.alue .counters
with remainders) B.ase 10 Part-mwhole .model
B.ar .model
L4/5 Divide 2-digits by |-digit Place ~value .counters Place value grid
(grouping) Courders Written short division
4 Divide 3-digits by |-digit (/s)w,rm,g B.ase 10 Place value courters
with exchange) B.ar .model Part-whole model
4/5 Divide 3-digits by |-digit Place ~v.alue .counters Place value grid
Cguwping) Courders Written short division
5 Divide 4-digits by |-digit Place value counters Place ~value grid
Cguwping) Courders Written short division

6 Divide multi-digits by 2-digits Wiritten long division List of multiples
(short division)
6 Divide multi-digits by 2-digits Wiritten long division List of multiples

(long division)







This section specifically relates to .ohjectives set out .about the 5 key .counting principles (as explained .abowve in the
onerview). Ary objectives that linked to the four operations .are listed below with the rest of the year group's ohjectives.
Rather than having .o key vocaobulary section here, there are key questions listed in the ‘Abstroct section for each .ohjective to

Skill Concrete Pictorial Abstract
To explore 8 Which representation shows
representations. of FEEEN - - ~ | show ___? Can you
W’S‘w 10 Children can drow pictures .of their make/represent .a rumhber that is/
To huild numbers @fﬁ @%@ @%@ concrete representations such s is not ___? Can you count how
fo 20 (Nar.wm @ - dice, 5/10 frames, dots, draw many we have? Show .ohjects
representations) ’ ‘ R round. Numicon etc. on a five frame - how many do
@ﬁ% S SIS we have? How .do we know
X without counting? What is the
To .count Ia O O e tallest tower you could make
Jormw.ards/backw.a 0 o wsing 10 bricks? Whats the same
rds to/from 10 and whats different ahout the
(tollé % D % E % numbers we have huilt? Which
number hove | esented here?
Dg 8 . 8 Can you }irii ,a:lrfi}rw
Zﬂ.mw;r;:tt 10 B 5 representations which show __?
bjects N a-] Which do not show __? How do
a = Mou know? How imarny objects
do we have? Can you make this
ohbject Cpolnt to one) he 67 ie.
they land on that object when
they say the numhber 6.
To have an Counting songs where you end up g Children understand that zero
aunderstanding of | with none e.g. 5 cuwrrant buns, 5 ﬁw .............. represents the ahsence of
zero something. How many .do I need

speckled frogs, 5 little ducks, 5

,to,take,aw,a,g,tolzwvz/zzno?
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Show me &4 claps, 2 claps, O
claps - try with .other movements.

To subitise up to
5 wsing wvarious
representations

To arrange 6 -
10 in different
ways ko help
subitise larger
numbers using
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How .many .are there? How .do
Aod know without counting?
What about higher numhbers? Did
spous see smaller groups of
wohjects to help you know how
many there were?

representations







EYES

Rather than having .o key vocaobulary section here, there are key gquestions listed in the ‘Abstract section for each objective to

Skill Concrete Pictorial Abstroct
To understand all Children can draw pictures of their | Can you show me __ on your
quantities are ﬂ ﬂ £ ég% concrete representations such s 5 fingers? Now show me a
made up of N frames, counters, draw round Adifferent woy. How many .objects
smaller quantities |— Numicon, hands with different can gou feel in the bhag? Hom
%oomﬁz .I.. Jingers showing, dominoes. mary hove I hidden (Kim's
composition of == Malwng 6 on ladyhirds - game)? Drop pebbles/coins into a
hors 4o 10 [:—]D Can you find more than one way to do it? hucket/tubh - how many do I
‘**‘ have? What smaller groups can
( 1 ] AL see in ygour number 7
.. .. ..... ... Xgo,anxfou}mﬂ!o,auﬂw
_ ' ' possibilities? My domino has 6
spots - what could it look like?
To compare @ Children can drow pictures of their Which group has more/most?
amounts (&Y () [&51 concrete representations such as Which group has
To compare QQ dice, 5 frames, dots, .draw round Jewer [fewest/less/least? Do iyou
,rw.mbzr/s ,t)o 10 (2 Numicon etc. have ary equal groups? How

@D

Can you draw a picture to show

me?

| more arrives/ | QoLs OW.AY?
Can you find 2 sets with the
same amount? How .many more
to fll my 5 frame? Look at the
domino - .are there the same,
more or fewer on the sides? Can
you find a plate with more/less
dots? Could this bucket have

pebbles? How do you know?




To order 3 or
more quantities

Children can draw pictures of their
concrete representations such .ok
dice, 5 frames, dots, drow round
Numicon etc.

How .many objects does this
group have? Can you find a set
with more/less? Can Mo put
these in order? What w.ould
come next? Put the dot plates in
order — which one is missing?

To odd .more

To recognise a

more

SN

First there were 2 people .on the bus.
Then 2 more people got on the bus.
N.ow there are 4 people on the hus.
Children should be .able to discuss
maths stories like these wsing ‘First,
Then, Now’ structure with increosing
independence from . picture similar
to this.

Show me 5 fingers, now show
me 2 more - how many do we
have? Did you need to .count
them all? Why not?

To comhine 2

groups and find
out how many

How many purple flowers can
you see? How many blue
Howers? How many flowers
altogether? Can you find 2
plates mhich have o total of
objects? Can you find more than
| way to arrange the ohbjects
when iyou imaoke the total 7

To explore number
bhonds to 10

O[0| B

Can you draw what you found?
Children can draw pictures of their
concrete representations such .os
dice, 10 frames, dots, drow rouwnd
Nwmicon, dominoes etc.

Which Numicon tile goes with
mine to .make 10?7 Roll the dice,
what rumber did you roll? How
many more do iyou need to make

10? Can ,g,ou}m,d' a way to

make 10 wsing 3 numhers?




To find one more | Show me one more. Draw a given numhber of objects Can you predict what will come
Number of the day is 3 e.q. counders. What would | more next? Can syou find | more than
Oneless | Thesameas | One more he? Can AJOAL drow it? __? Can AJOAL W a /pLCt(HQ, that

is | more than __ hut | less

i@t | v D@t
Q&l el than __? How many .are in the

D bag? [f add | .more, how many
will there be nomw?

&
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Key ~vocabulary

Part, whole, represent, smaller, partition, equals, addition, add, plus, more, more than, total, number sentence, .add
together, numhber hond, |-digit number, 2-digit number, largest number, smallest number, efficient, pirst, then, now’, count
all, count on, maths story, .make, sum, altogether, double, near .double, .one more, two more....ten more,

How marny were there at the start? Then how many maore were added? What is the total? Can the parts change place?
Can the whole change place? If __ is the whole, what could the parts bhe? How can we partition the whole? What
number sentence w.ould represent the parts we have partitioned the wholes in to? Do I have to start with the largest
number? Why is it more efficient to start with the largest number? What could the story he? How many more to make...?
How .many more is.... than ...? How .much more is ....7

Skill Concrete Pictorial Abstract
Add l—dbqbt . ;
nuumbers to 10 ®ele FY WYV VY . [ = }
(,a,g,gfzgaﬁ,on - 58..0 ‘@ @ 4 T 3 7
0. I . 2 BBE;IIS 2B;|Is ° e
quantities or . Discrete har
ITI.E,G/S,UIEJS,) model - Each 9g=8 + 1|
block
€D ()  p— et one _ ?
whole. .
7 Continuous bhar +]
: model - Each
L] ] rectangee
T T represents o
4 3 J number.
Add |-digit [a'a"aY Combination har 5+12=17
numbers to 10 L l2]3][@[s5]6|@[&]9[w] model - A rectangle Remind children o
. to represent the the lar.
(augmentation - | _9QQ@-@ 00— Lerger rumber and b i s
ULCJ‘ZCUSM'Lg a ?l one hlock per mhole head .and count on
q“antit” - Jor the number heing the smaller ruumber
or | 4 | I l | .added .on.

measure)




First Then Now

e o FERE] EEEE EREE 4 +3 7
w ‘gz w [ 1 ] ] I EER l H.1R l =
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1t
Use ‘First, Then, Now’ in a range of
practical sitwations e.q. First there were 4
children .on the carpet, then 3 more came.
Now there are 7 children on the .carpet.’
Add | and 2- Feseeeeeee v o0o/00e ©0eee
dd | 2 * |elele 1] @ee00 ° |:3\\{_?:15
digit rumbers to | esssssssse OO0 [CIOOO0 15 \
II L1
26 comunfunnnniE @) ,. X
h 1
Tl ® 8 | 7 €) S
U HUYYL
IIH“H Regroup the picture to make |0 .or partition
el the smaller number using the part-whole _
@ model to make 10 to make .addition on the [8+7_15}
ij!“’ Knows rumber honds .and
o R related facts to .and within 20.
Highlight the importance of . .
ten ones heing equal to one E on o
len. This is important 50 ,st,ab/str,ad/.s,tagzz.g. |
more than 5 is equal to 6.

children understand
regrouping to imake 10 and

2 more than 5 is 7. 8 is 3
more than 5.




Year 2

Key ~vocabulary

Part, whole, calculation, fact family, calculate, total, .altogether equals, exchange, tens, ones, related facts, number

focts, multiple, column, change, exchange, .mental strateqy, efficient method, Addition, add, more, and, .make, sum, total,
altogether, Double, near .double, One more, w.o more....ten more, one hundred more.....

Equals, is the same .os

If I .mowe the objects, .does the answer change? What does each circle represent on the part-whole model? How Many
Adifferent number sentences .are there in the fact family? What does the word multiple mean? What .does the 6 represent in
63? What does the 3 represent? Will you start with 32 .or 55?7 Why? Which column changes? Which column stoys the
same? Do I need to make .an exchange? How many .ones .are the same as | ten? How marny ones .do we hove? How

many tens do we have? How many more to make...? How many more is.... than ...? How much more is ....?7

Skill Concrete Pictorial Ahstract
Add three |-digit numher. 7+6+3=16
e T-digt rumbers A, o LI
SAEEE TII0 ’
e g b °@° 746+3-16
Lo 19 or doubles here 00000 : |
Jor efficency. Manipulatives oo [ ]| [eeoee - . I
that highlight honds 4o 10 |8{OIOIO|O] 8|oiolo[ol il 4+ 7 +6)= [10+[7]
are i 00l® ) 10 =

Build on .and extend Year |
knowledge to include ‘First,
Then, Then, Now’.

Comhine the 2 numhers that
make 10 then .add on the third.

Add | .and 2-digit
nuumhbers to 100

N TN AT

R .
........

o

38+5=43
Children should wse
knowledge of number honds

for efficiency e.q. 8+5=I3
A0 38+5=43.

Related facts should he
explored here:




1123|4567 |8B|9]|0

N2 13| |[15(16]|17|18|19|20

2122|2324 |25(26| 27 | 28|29 |30
31| 3233|3435 | 36| 37 [38) 39 (40

41| 42 (43)f 44 | 45 | 46 | 47 | 48 | 49 | 50

51|52 |53|54|55|56|57 58|69 |60

61|62 |63|64|65|66|67 686970

71| 72|73 | 74|75 (76| 77| 78|79 |80
81| 82| B3| B4 |B5|86|87|88|89|90
91|92 93|94 |95|96|97 | 98|99 (100

Straws ond hundred squares are

children find the hond to 10.

Use part-
+2 +3 whole model
/—Y\ and .nuwmhber
17 +(5)=22
20
a2
17 20 22

17+5=22 22

17 5
Explore related facts
17+5=22 22=17+5
5+17=22 22=5+17
22—17=5 17=22 -5
22—-5=17 5=22 -17

Add two 2-digit rumbers

At this point, formal mwritten
method should he used alongside
concrete (hase 10, straws or place
~value counters). Straws hecome
less efficient as numhbers increase.
Only wse place v.alue counters when
children have a clear understanding
that 10 ones is equal to | ten using
Base 10.
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50=30+20
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(23) 38 23

26+37=63

26+30+7

25+30=55

25 39 45 55

+2 + 21

C Yy N

38 40 61

38+23=61 |

Expanded method (if .necessary)

20 + 5
40 + 8
60 + 13 =73
27 +10 = 37

57 23 +
7 _ o1

1

U ! ik inf
Appendix 2

27+ 0O

o+ 30




264+30+7
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Children can use a hlank numher
line to count on and find a total.
Encourage them to jump to
multiples of 10 for efficiency.

Year 3

Key
~ocahulary

Sum, altogether, total, .addition, add, .more, and, .make, sum, total, altogether, .double, near .double, one more, tw.o

more.... ten more, one hundred more.....

What is _ hundred .and _ hundreds equal to? Which column do [ need to focus .on? How many ones do we
have? How many tens .do we have? Do we need to imake .an exchange? How .many tens is equal to .one hundred?
How many more to make...? How many more is.... than ...? How .much more is ...."

Skill Concrete Pictorial Ahbstract
A/dad. M/,Lth. ,U,P, Lo B-quLbS, Hundreds Tens _ Ones 265 onen
" [T | . |[90 %'gpe) || 265+164=429
© )| 0000 429 Ke 000 ©
/ 1 : 248 265

ot 3 7 9 164 +
Children then drow .courters or 131 + S —
Base 10 on a place value chart. 429

379 —




Hundreds Tens Ones

| (T e B = Apparci 3 ARl o

265 164 Appendix 2
ll I‘ 265

4

Base 10 .and place value counters 164
are most effective for numhbers with
3 Adigits. Children should write out
help them make links to column Encourage them to jump to
method later on. Plain couwrders can multiples of 10 for officiency.
also he used on a place value
grid. Calculations with no
regrouping required should alw.aiys
he taught hefore those that have
regrouping i.e. need to imake .an
exchange.

Children con wse .o bhlank rumher

Year 4

Key ~v.ocahulary

Sum, altogether, total, addition, add, more, and, .maoke, sum, total, altogether, .double, near .double, one more, tw.o
more.... ten more, one hundred more..... Equals, is the same .as

How marny more to make...? How many more is.... than ...? How much more is ....7 Where would these digits go on a
place value chart? Why do we make bhoth numhbers when we add? Why is it important to put the digits in the correct
column? Ls it .more difficult to add 3-digit or 4-digit rumbers without exchanging? Why? How marny .ones .do we need
to exchange for one ten? Why is it so0 important to show the exchanged digit on the column method? Which columns
are affected if there are more than ten tens? Why is it important to line up the digits in the correct column when .adding
nrumbers with different amounts of digits? Why .do you have to add the digits right to left, starting with the smallest
place vaolue column?

Skill | Concrete | Pictorial | Abstract




Azdd Mith J..LP, Lo ll-- Thousands | Hundreds

digits L " T e

W™ 1) ; &
BT @

| 1378 + 2,148 = 3,526 |

(0 1376

2148 +
”

Thousands | Hundreds Tens Ones .
&} 000 [COTT|0000 -

00 gog: | 218 [1378]
e® @ [0090 (0000

i | T | 2138 ] o coliL
[~] ) _ 2 2
Base 10 and place value counters
,a,rzjm.'oﬁ,teg'e,cti”z}of ,ruumbzr/s/wm .o % o] oo
3 digits. Children should mrite out :: ° e®
calculation .alongside concrete to | |
help them make links to column :: o® o ::.
method later .on. Plain courders .can ... e®
also he used on a ploce value
grid. 7 1 5 1
L ]

Children can then drow counters
on a place value chart.

Year 5 and 6

Addition, add, more, and, .make, sum, total, altogether, Double, near double, half, halve, One more, tw.o
more... ten more, one hundred more....., Equals, is the same as

How many more to imake...? How many more is.... than ..? How much more is ....?7 Can we make .an exchange?
Are there any ones remaining? Which columns are affected if there are more than ten tens altogether? Why is it

important to line up the digits in the correct column when .adding numhbers with different amount of digits? Will
»ou hawve to exchange? How .do you know which columns will be affected? Does it matter that the tw.o numbers
don’t have the same amount of digits? Which number goes on top in the calculation? Does it affect the answer?

Key ~v.ocahulary




Skill

Abstract

Add with .more than &4-
it

HTh | TTh | Th | H

Place value .counters and plain
counters on place vaolue grids ore
most effective when adding
numbers with more than 4 digits.

104,328 61,731

| 104,328 N

| 6173 |

89,472
63,673
3,016 +
156,161
11 11

| 104,328 + 61,731 = 166,059 |

encouraged to w.ork in the .abstract,
using column method to add more

efficiently.

O ;

o= § ]

000 900 000

u ! ik int
Appendix 2
(o) o)(m
places 000 53 188° @ @ £ 38.45+
00 [0oG (@ £166-12
G ) 1 1 1

[ 3.65 + 2.41 = 6.06




Place value counters .and plain
counters on place value grids are
most effective when adding
rwmbers with |, 2 .and then 3

365

241

365

241

1.437
0.600
3.020 +

4-057

Lnclude
eI 04
for place
holders.

3.65
241 +

6.06







EYES

Rather than having .o key vocaobulary section here, there are key gquestions listed in the ‘Abstract section for each objective to

Skill Concrete Pictorial Abstroct
To toke .aw.ay If I have _ and I take .ow.oy
To recognise .a ‘ , how many .are left? Do we
quantity changes . .I. g alw.ays need to count how many
when taking s o = A % a | are left? Why not? How many
AWy First there were 5 people on the bus. | ihos did mwe stark with? How
QO@®|4+/5/¢[7]8 9l|0‘~ Then 2 people got off the hus. Now many have we got now? How
there are 3 people .on the bhus. many cubes did 1 take aw.ay?
w ] Children should be able to discuss | Hop Adid syyou work it out? Do
maths stories like these using First, | 0 have more/fewer cubes now?
Then, Now’ structure with increosing
independence from .o picture similar
to this.
To explore Can you draw what you found? Which Numicon tile goes with
Asubtraction facts Children can drow pictures of their |.mine to make [0? Roll the dice,
4o 10 concrete representations such as what number did you roll? How

38 ¢

dice, 10 frames, dots, drow round

many do you need to take aw.ay

(] ol ole ‘ », » S PE Numicon, dominoes etc. pom -
O ( '_‘__Z:_:.:: . Yo
o 00




To find one lesas | Show me one less/fewer. Drow a given numhber .of .objects Can you predict what will come
Number of the day is 3 e.q. counters. What would | next? Can syou find | less than
Oneless | Thesameas | One more lQ/SA/}QJWQI he? Can you drow it? _? Can you find a picture that
WAL | YNt | 1Dt is | less than __ hut | more
3 [{] E] than _ ? How many are in
hag? If take | away, how many
Py | 9¥Veg WYY will there he now?
I}
) — §§§§
iy il
Year |

Count all, count on, subtroct, subtraction, toke oway, first, then, now’, calculations, count hack, difference, find the
Adifference, Take aw.ay, subtract, One less, two less, ten less.. difference hetween, equals, is the same .as, numhber

,b,o,rudﬁ/,p,ai,rzs, missing numhber

How marny ohjects were there to start with? How many left? What number can we use to show that nothing has heen
taken aw.ay? What is the whole? What are the parts? If _ is the whole and __ is .one part, what is the other part?
What is the same/different .about these calculations? What number .comes hefore. ? What does difference mean? What
MWWMZWMWMWWWM?HDMwwzlz;t/l@;tﬂjvﬂ? How many have gone? How .many

Key ~v.ocahulary

fewer is..... than....? How much less is..?

Skill Concrete Pictorial Abstract
Subtract two |- ~
digit numbers to ele/e/eO ! 7—-3=4
10

P OO P S
p

First Then Now

0000 F?%F_.oooo_




-

e

HEEEEEE
I —

1]2]3[@]|5]6|@]8]9]0]

Subtraction can toke several
Jorms: partitioning (P),
reduction (R) .and find the
difference (D). It is
important the model and
representations shown hest
suppork the children in the
bype of subtraction they mill
hbe doing. Next to each
model, the initials show
which model represents each
type of question hest.

Subtract | .and
2-digit rumbers
to 20

an
I

LYYYYY)
|I|2|3|4‘5|6‘F|‘9|IO|H|12|13‘|15‘16|1?‘10|19|20|

o/o/0/0/0 ©0eee
ooeoe ©0es e

sese aras

|||||||||||||||||||||
271 2 3F % 5 67 B F WTREBHEETERN

14-6=8

a-6-8
\M X\

4}\2




Year 2

Key ~vocabulary

Subtract, take .ow.ay, count bhack, hackw.ards, subtraction, efficient method, mental strategy, difference, find the
Adifference between, half, Subtract,, take aw.ay, half, halve, Equals, is the same as, One less, two less, ten less, one
hundred less, Difference hetween

Are we counting forwards or bhackw.ards on a rumber line? How .can we show the takeaw.ay? Have we got enough
ones to subtract? Can you partition the number into tens .and ones? How .could iyou represent the problem? What is
the value of the digits? Which number do we need to imake, the larger or the smaller number? How .many hove we got
left? Whats the difference hetween the rumhbers? DO we need to subtroct the .ones first? Why? How .many are lz}l:/).e}t

over? How many have gone? How many fewer is..... than....? How much less is..?

Skill Concrete Pictarial Abstract
S,ub,tr,a,ot I and i i A iy 1 - 65 . L 65 — 28 =37 J
2-digit numbers. | [ 000 g gt el . @ —

’w ,OO "."Ju‘:‘ ”'.‘.li‘i ".I.!Iii .! .: il - 10AN0000 % 1040,
it g gy WA A ? 28 @
and i
Tens Ones 65

Subtract two 2-
digit ruwumbers

Straws become less efficient as
numbers become larger. Children
should be encouraged to use formal
column method should be written
alongside concrete calculations.

Also children draw a blank number
line to find the difference, counting
to multiples of 10 for efficiency.

[[177 3R

XEYr Y

+ 2

+ 30 +5

(N N N

28 30

60 65

28 —
ST

U ! htrach inf
Appendix 2




Ones

00000

Q0
QQ%%%J

same as, Number patterns

Key ~.ocahulary

half, halve, subtract, take away, One less, two less, ten less, one hundred less, Difference hetween, Equals, is the

Why do all these subtractions require an exchange? How many tens can we add to _ without needing to .make .an
exchange? How many tens do we have? How many tens do we need to make an exchange for a hundred? Do we need
to write a0 in the hundreds column when there are no hundreds? What is the sum of the numhbers? How many have
we got altogether? How many .ore ,Leﬂ:/l%ﬁt over? How many have gone? How many fewer is..... than....? How much

less is..?
Skill Concrete Pictorial Ahstract
Subtract with Hundreds Tens Ones — —
Sublaact i e — @ 435273 =262 |
7 1
L 4 435
it @) () 273 —
262
435 -
bt »

273

Appendix 2




Hundreds . Ones Hundreds Tens Ones
-1 1.1 - M[@lele 80 20 Bl - Il N7,
L I
Hitk
Hundreds Tens Ones
Base 10 and Place value counters are the 009® |CO0 |000O
most efficient concrete resource here. Plain Q’
counters on a PV grid can also be useful.
Ensure column method is written out

alongside concrete and pictorial
calculations so the link can be made with
the abstract.

Year 4

Key ~vocahulary

Subtract, take away, One less, two less, ten less, one hundred less, Difference between, Equals, is the same as

How many are J.e}t/ieﬂ owver? How many hove gone? How many fewer is..... than....? How much less is..? Does it
matter which number is at the top of the subtraction? Do iyou need to make hoth numbers when you subtroct? Why?
What happens when you can’t subtract 9 ones from 7 ones? What would we need to do? How would you teach
someone else to wse column subtraction with exchange? How do mwe indicate the exchange .on the written method?
When do mwe need to exchange within .a column subtraction? What happens if theres . zero in the next column? How

do we e»cdwn.gz?

Skill | Concrete | Pictorial | Ahstract




S,ubfx,a,d: )VVJ.;H'L Thousands | Hundreds Tens Ones 4,357 3 1
up to b-digits O mEE| | | ! 4357
Z e 2735 ? -
‘L_>...

£ 2735 —
T e 162 2

cogsiece |©077(0080 o7
ngeeﬁ
20D
@ @ | 4357 -2,735=1622
U | ki .

Base 10 and Place value counters are the
most efficient concrete resource here. Plain
counters on a PV grid can also be useful.

Ensure column method is written out
alongside concrete and pictorial calculations
so the link can be made with the abstract.

Year 5/6

Subtract,, take aw.ay, One less, two less, ten less, one hundred less, Difference hetween, Equals, is the same .os

we need to m,chan.gzmmww,n? H,owv,d,owvzindtca,te,thez»cc}wngzon,thzmxiﬂznn@t}w,d? W)La,tha,p,p.armj??,t}wz

X
5% H.om mazu&mzieﬂ/ie}t,owzr? How many hove gone? , How many fewer is..... than....?, How much less is..? When .do
R
R|is a zero in the next column? How do we exchange? Does it matter which number .goes .on top? Why?

Skill | Concrete | Pictorial | Ahstract




Subtract wiith
more than 5-

HTh | TTh Th H T

ez |[0zo|0ed/000|/000|®
¢ggooa©©© ¢
555

294,382

182,501

294 382

TR

?

Place value or plain counters are the most
efficient concrete resource here.

At this stage, children should be encouraged
to work in the abstract, using column
method to subtract larger numbers more
efficiently.

182,501

294,382

| 204,382 — 182,501 = 11,881 |

U ! hirach inf
Appendix 2

Subtract with
up to 3 decimal

Tenths Hundredths

Ones @
0000»®®= 000
O

s o o R
Vo V. O .
OO
£ £
(o1 )l o1}

Yoo N

Hundredths

Place value or plain counters are the most
efficient concrete resource here.

Ensure children have experience of
subtracting decimals with a variety of
decimal places. This includes putting this
into context when subtracting money and
other measures.

4 1
245
2./ —
2.5

5.43 — 2.7 =273 |

-

\

Uso <ol . "
Appendix 2




543
|

2.0

543

2.7







EYES
Rather than having .o key vocaobulary section here, there are key gquestions listed in the ‘Abstract section for each objective to
Pictarial Abstract
Which .of these shows .a double?

Skill Concrete

To double I .

Ve )
numhbers to 10 E &N ®e % | Which does not show . double?
To know that Selaeloelee 0 f—.a__! " How do you know? I'nve made

double means Children 4o draw doublos from their | 2, <an you make double that

(R L2
QY 7
N N

I

amouwnd? Double __ is .

‘wice as many’

concrete representations pictorial e.q.
a @ draw round Numicon, .draw

B> W LR §
" I dominoes, .cubes, counters on ten
- NI l\J' \‘.6' LANINININNG Y T2 LA ? ﬁ ! .

Year 1/2

P <
L)
&

Pairs, groups of _, step counting, step .count, count in s, there .are __ in each group, there are _ groups, there
are _ altogether, total, equal groups, describe the groups, equal, unequal, arrays, row, column, doubles, .not doubles,
repeated addition, total, multiply, multiplication, lots of, times, times table, .grouping, .doubling, multiplication, .multiply,
multiplied by, multiple, groups of, times, .once, twice, three times ... ten times, repeated addition, Multiplication tahle,

multiplication fact, Doubling

Wﬂi_,a,p,pza,r,on,owmmwlz,ox not? szﬂw,gr,o,u.p/szq,cwl,o,r unzq,ual? How can we make them equal? How
many zq,wal GrOAPS. LAN. AYOAL see? How can we represent this ,pr,oblzm.? H.omw many ,gf,o,u.p/s? H.ow many in each ,gf,o,u,p?
Hnwxnawalwgmg? How can I ,rzcox,d,,rmé,a,ma,g with .a nwmhber sentence? H,owv,d,o,g,ou,k,rww this has heen douhled?

If double 2 is 4 what is double 20?7 What does the _ represent? How many _ goes into?
Skill | Concrete | Pictorial | Ahstract

Key ~vocahulary




As infants, multiplication is shown as
repeated addition in various ways. Year 2 is
when the multiplication symbol is
introduced. There is no expectation that
Year 1 record multiplication formally i.e. a
number sentence. They will work more
concrete and pictorially to show

(o) O O O O o O
(@] @] @] @)
O O C O O O o O

—
© 1 2 3 45 67 8 9 WNURLDBX™BS BT B W

5+5+5+5=20

4x5=20
5x4=20

One bag holds 5 apples.
How many apples do 4 bags hold?




Year 3/4

Multiplication, multiply, multiplied by, multiple, foctor, groups of, times, product, once, twice, three times ... ten times,

row, column, factor, times, product, remainder, squared, cubed,

How can we represent the groups? What .does lots of mean? How marny s go into
help us answer this question? What other focts can you link to this .one?

:IJ repeated addition, equal groups .of Multiplication table, multiplication fact, division fact, doubling, h,al/vm,g array,
2
N

____? What other times tahle will

Skill Concrete

Pictorial

Abstract

M/U»vaJ-'*J . 2-digit s e
by [-digit T wee
numhers st irasant]

|||||||||||

000000
000000
00{0000
0000

000000
Q<A~4///

The place value counters should be used to
support the understanding of the method
rather than the multiplication itself. Times
table knowledge should be used for this.

2 0 (5 x 4]
+ 1 5 0 (5x30)

34 x5=170




24 x 6 becomes

2 4
6 X

1 4 4
Z

Answer: 144

Year 4

Key ~.ocahulary

Multiplication, multiply, multiplied by, multiple, factor, groups of, times, product, once, twice, three times ... ten times,
repeated .addition, Multiplication table, multiplication fact, Doubling, Array, row, column, equal groups of, Lrwerse,

Aquare, squared cube, cubed

Can you calculate the multiplication .mentally or do you need to write down syour method? How does multiplication
link to oddition? How does partitioning help you to multiply the numbers? Which column shall we start with, the

Skill Concrete

Abstract

tens or the ones? How is multiplying a 3-digit by I-digit number similar to multiplying .o 2-digit by |-digit number?
|

Pictorial




Multiply 3-digit
by I-digit

R,
(D —_—
T usane
o
Jreereeeer]

i -
T —
]
e LLE LU
fmasnnsaass)
CTTTTTTTrTS
D

Children should now be moving towards
using short, formal written method. Base 10
and place value counters can continue to be
used where there is a limited number of
exchanges to help underpin understanding
of this method. As numbers become larger,
move away from using resources.

H T 9
2 4 )
4

9 8 0O
1T 2
245 X 4 =980

342 x 7 becomes

3 4 2
7 x
2 3 9 4
2 1

Answer:; 2394




Year 5/6

7

Multiplication, multiply, multiplied by, multiple, foctor, common factor, groups of, times, product, once, twice, three
times ... ten times, repeated addition, equal groups of, Multiplication table, multiplication fact, arroy, row, column,
D,oub,lm.g Lrwerse, square, squared cube, cubed, prime rumber, composite number,

Can you calculate the multiplication .mentally .or do yow need to write down syour method? How does multiplication
link to addition? How does partitioning help you to multiply the numhbers? Which column shall we start with, the tens
or the ones? How is multiplying .o 3-digit by I-digit number similar to multiplying a 2-digit by |-digit number? Which
Adirection do the digits move if you multiply by 10, 100 or 1000? How many places do you move to the left? When we
have an empty place value column to the right of owr digits, what rumber .do we use .as a place holder? Can you

anwmw by _ ? Explain how you did this.

Concrete ’ Pictorial Abstract

M 2 2_ 5 TTh| Th | H T O

b i

numbers 2 7 3|9
Children should now be confident in the
written method. If they are still struggling 2 | 8 x
with times tables, provide multiplication
grids to support when they are focusing on 5 2 s ! 5 ° ; ! 2
the use of the method. Consider where s |4l 7181lo0
exchanged digits are placed and make sure ! !
this is consistent. 7,6 |6 |92

2,739 x 28 = 76,692




Year 5

Key ~vocabulary

Multiplication, multiply, multiplied by, multiple, foctor, common factor, groups of, times, product, once, twice, three
times ... ten times, repeated addition, equal groups of, Multiplication table, multiplication fact, arroy, row, column,
DOAle.ULg Lrwerse, square, squared cube, cubed, prime rumber, composite number,

What is important to rememhber .as we hegin multiplying by the tens number? Can you calculate the multiplication
mentally or do you need to write down syour method? How .does multiplication link to .addition? How .does partitioning
help you to multiply the numbers? Which column shall we start with, the tens .or the .ones? How is multiplying a 3-
digit by |-digit rumber similar to .multiplying .a 2-digit by |-digit .nuwmber? Which direction do the digits mowe if iou
multiply by 10, 100 or 10007 How many places do you .mowve to the left? When we have an empty place value column
to the right of our digits, what number do we use as .a place holder? Can you explain multiplying by _? Explain
how you did this.

Pictorial Abstract

Skill

Mmupjfg.h—d«;gu; 2741 x 6 becomes
by |-digit

nuumhbers 2 7 4 1

b x
1 6 4 4 6
4 2
Place value counters are the best Answer: 16 446

manipulative to support here. If they are still
struggling with times tables, provide
multiplication grids to support so they can
focus on the use of the written method.

1,826 x 3 = 5,478




Multiply 2-digit
by 2-digit
nuumbers

Use the area model to help children

understand the size of the numbers they are
using. This links to finding the area of a

rectangle by finding the space covered

by

Base 10. The grid method matches the initial
written method before moving on to the
formal written multiplication method.

20

30

600

60

20

20 2

|asssssssssllensnnnnnns)

30

@ 000

© 0000
© 0000
@ 0000
@ 0000

§ OOmmn Moo oo |8
| NusnansnsssMsassannnns Musssnannsnf] |

@ CTTTITIITTY TTTTITITTY (TTTTTTTTTY X

|
E

22 x 31= 682
H | T | O
2 | 2
3 1
2 | 2
6 6 | 0
6 8 | 2

24 x 16 becomes

O s &= N
o

Answer: 384




Multiply 2-digit
by 3-digit

OO0
0000
0000

200

30

30

6,000

900

120

400

60

@0 000

00 000 0

00000 0
00 000 0
00000 0

©0 000 0O

Th | H| T | O

2 | 3| 4
312 X%

4 6 | 8

1? 10 2 | 0

/14188

234 x 32 = 7,488
124 x 26 becomes

1 2
1 2 4
2 b X%
2 4 8 0
7 4 4
3 2 2 4
1 1

Answer: 3224




124 x 26 becomes

=3
1 2 4
2 B~
7 4 4
4 8 0
2 2 4
=

Answer: 3224







Years 2 - 6
Here .are some models that represent each .of the times tahles. Use JVL!LLOM/S, models to develop fluency.

Skill Concrete Abstract

2 - Daily .counting in
Times. multiples of 2,
Tahle Jorwards and

hbackw.ards. This can
| H——————— he supporked using
02'1 810121'0]61020222'1- WIWL(ILWTM
line, hundred
I®3@5©?9 Aquare).
n |@)] 13 || 15 || 7 |(8)] 12 |CO) - Notice how all the
21| 23 (23|25 (9| 27 (B | 29 |&D numbers are enen
|. 31 |G| 23 (39| 35 |G| 37 (G | 29 [@) - Notice there is a
pattern in the ones.
| 41 @] 43 (2 | 45 (@ | 47 (@ | 49 (&

] o o o T o e T - Daily counting in
T' © 5 10 15 20 25 30 35 40 45 50 55 60 “.[ ’0! 5’
Tahle Jorm.ards and

0123456789 10NRBHBEBT B WNM-T}%W
112(3]a|@|6|7]8]9 (@ he rhed g
12|13 |4 (D] 6| 17|18 |19 |@D ijwl(nmm
21|22 23| 24 (@) 26 | 27| 28 | 29 GO line, hundred
31| 32| 35|34 |G| 36 | 37| 38 | 39 @) /s,q,ua,rz)
1|42 43|42 |@)| 46| 47| 42 | a0 |&D - Notice the odds

and evens pattern
- Naotice there is a

pattern in the .ones.




Ti

Tahle

00 00
0 00 00

i
o
0

00 H 00
00 00 00
L)

00

§“

BEEEBEBEEE

- Daily counting in
multiples of 10,
form.ards and
backw.ards. This can
he supported using
pictorial (nuwmber
line, hundred
Aquare).

- Notice the tens
increase by | ten
each time

- Notice the pattern
end in O

Ti
Tahle

2515 eeee

20— —AOO-COO—

- Daily counting in
multiples of 3,
form.ords and
backw.ards. This can
he supported using
pictorial (number
line, hundred
Aquare).

- Naotice the .odd,

even, odd, even

- Notice the pattern

in the ones




Il | | | | |
| I I I

[ ]
I I I
6 20 24 28 32 36 40 L4 48

- Daily counting in

T. 0O &k 8 121 [[1504
123 |@|s|e|7|@®]e]|0 ; ’
Tahle 1 |@) 15|45 17|18 |19 |2 #fww*dﬁ'and
21|22 |23 25 | 26 | 27 |G8)| 29 | 20 hoackwords. This
31|E)| 23 | 34 35 (30| 27 | 38 | 30 GO
41|42 23 |(@2)] a5 | 26 | 47 |@D)] a2 | 50 ,COJLb,Q,/S,LLppOLtQ,d.
using pictorial
4 | 8 |12 |1 |20 (number line,
24 | 28 | 32 | 36 | 40 hundred square).
44 | 48 | 52 | 86 | 60 - Make links to 2x
table, noticing how
each multiple is
4 3 i 6 double the tw.os.
- Notice all
multiples .are even
- Notice the pattern
in the ones mwithin
each group of 5
° EHHHHHEHH i g "
Tum 21@;23@2525272&2953 ITLU.LtLPL@S,zOX 8,
Tahle -2 —RCO000C-0000RR— e [alulala o lGle]5 formwourds ond
BEDoE Eos hackwards. This
?|@757A7576777879%%%% mmWIM
1[92 95|94 9598|9798 |99 100 24 MW}]@L
8 16 24 32 40 (' I
48 56 64 72 80 Zd' i 2)

|
I

| |
I I

| | | | N
I I I

| | |
1
16 24 32 40 48 56 64 72 80 88 96




N,o,ti,ce,thz,p,a.tte,rn
in the .ones mwithin

6 1]2|3]4]5|®|7|8|c|w0 - DUJJ,(’ ,CO;(UIJ'JJ' I,(; ,U'L
) 5% e, 00 000000 @[ [ |5 o 7 [@] 0 [0 .
Tm 21|22 | 23| @) 25 | 26 | 27| 28 | 20 |G ITU.Lu;LPJ.%JOX 6
31)|132(33| 34 35 371383940
Tﬂblz 41|@D)] 43 | 44 | 45 | 46 | 47 |@B) 49 | 50 ;OfMﬂaf,d/S. M/d«
5152535556575559@ ba:k"r ds hls
61(62| 6364656667 68|89 |70 6 12 18 24 30 A T
7| 72|73 74|75 |76 |77 |78 |79 |80 36 42 48 54 60 m m WIM
81(82|83|84|85|86(87|88|89|90
m m m m m m 91|92 (93|94 95|96 (97|98 |99 [100 66 72 78 84 90 Mmg me
(ruwmber line,

| | 1 | | | | | [| | [| 1 | N

11111 hundred square)

O 6 12 18 24 30 36 42 48 54 60 66 72 Make Llinks to 3x
table, .noticing how
each multiple is
Adouble the threes

- Notice all the
lrubLtLpJ.Q/S, are exven
N.otice the pattern
in the .ones within
each group of 5
12|3]4|5]6|7]|8[®]|0
q Mi12(13|114 (15|16 '\719 20 D/a% www m
Tm 21(22(23|24|25 26@ 28|29 |30 ﬂuJJiLPJM' ’og q
3132|3334 35 37138|39|40 ’
T»O.ble 41| 42| 43 | 44 |@)| 46 | 47 | 48 | a9 | 50 ﬁOIMdeJS. m
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in the tens .and
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- Naotice the pattern
in the tens .and
ones

- Consider the
pattern after 100

Ti

Tahle

|

|

1
1
0 12

1

I

e

24 36 48 60 72 84 96 108 120 132 T4k

23|4|s|6|7]|8|9|0

@) 13 |14 |15 |16 | 17|18 |19]20

22|23 |@d)| 25|26 | 27 | 28 | 29 | 30

32|33 |34 |35 |(G9)| 57 | 38 | 39 |40

42 | 43| 44 | 45 | 46 | 47 |@B)| 49 | 50

52 |53 |54 |55 |56 | 57| 58 | 59 |G 12 24 36 | 48 | 60
62|63 |64 65|66 |67 |68 |69 |70

@)| 73 | 74|75 |76 | 77|78 |79 |80 72| 84 | 96 [108 | 120
2| 83 |@2)| a5 | 86 | 87 | a8 |89 |20

92|93 |94 |95 97 | 98 | 99 100 132 1144

- Daily counting in
multiples of 12,
formaords and
hackw.ards. This
can he supported
using pictorial
(rwumber line,
hundred square).

- Naotice the pattern
in the ones mwithin
each group of 5

- Make links to the
6x table .and how
double the sixes







EYES

Rather than having .o key vocaobulary section here, there are key gquestions listed in the ‘Abstract section for each objective to

Skill Concrete Pictorial Abstroct
To share items Can you share out these 6
equally cuhbes? How many will you put
To check if items @@ on each plate? Are they equal?
are shaored How do you know? Can iyou
equally share out 7 cubes equally?
To recogrise What groups can you see on
equal groups @ @ these bead strings? Are the

T groups equal?

To .make equal Oo Cﬁ) OO d} OO Can you put 2 crackers on each
Groups plate? Can you put 3 pencils in

each pot? etc.

To recognise odd
and even numbers
to 10

6in 2 equal 6 in groups of 2
Q@ R
O 9)
1100 86 O 1100
(eYe)| eYe)| Yo O H|©e]e)e)
o)e| e)e)|e)e)|e)e Ol ]IOI9 109010

P,r,om.p,t ,thz ,du.ldxm to recognise that
when we share an odd numhber into
2 groups or into groups of 2, there
is awaonys | left over.

Children can drow pictorial
representations .of odd and even
numbers that they have looked at
with the concrete resources.

Can you we group 5 children
into pairs? Why not? What could
we do to solve this problem?
Can I aways share a rumber
into 2 groups? Can we get into
pairs? Does that mean there are
an odd or even rumber .of
players? [f there .are .an odd
number, how can this problem
he solved?




Year 1/2

Key ~vocabulary

Divide, division, share, sharing, equal groups, unequal groups, sharing equally, shared equally into __ groups
is , half, halving, odd, even, multiples , dividing, grouping, sharing, division, dividing, divide, divided b,g
,d,i/v,Ldch,orLto Adivision fact, grouping, sharing, /s,h,a,rz share equally, left, left over, one each, two each, three each .

ten each, group in pairs, threes ... tens, equal groups of, halving

How can you tell if the groups are equal? How can iyou represent the equal groups? Do .all numbers divide into equal
groups? Can you sort _ cubes into equal groups? Hove I got equal groups? How do I know? Do I hove any left
over? Does each group need to he arranged in the same waoy to he equal? How can [ share these objects equally?

Skill Concrete Pictorial Abstract

Solve Um‘ﬁjjmp 20 There are 20 apples altogether.
problems w. , | ‘ They are shared equally between 5 bags.
Adivision ... ... How many apples are in each bag?

? ? ? ? ?

(sharing)

As infants, division (sharing) is shown as
sharing amounts into equal groups. Year 2 is
when the division symbol is introduced.
There is no expectation that Year 1 record
division formally i.e. a number sentence.
They will work more concrete and pictorially
to show multiplication as repeated addition.




Solve one-step
problems with
Adivision

(grouping)

COIOO0
0000
OO0

There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?

o 0 O O O O o 0
@) (@) (@) @)
O O o O o O O O

Children solve problems by grouping and
counting the number of groups. Grouping
encourages children to count in multiples
and links to repeated subtraction on a
number line. They can use concrete
representations in fixed groups such as
number shapes which helps to show the link
between the multiplication and division.

20+-5=4




Year 2/3

Key Viocahulary

Divide, division, share, sharing, equal groups, unequal groups, sharing equally,
, half, halving, odd, even, multiples .of

Groups. is , dividing, grouping, sharing, division, dividing, divide,
Adivided by, divided into, division foct, grouping, sharing, share, share equally, left, left .over, one each, tw.o
each, three each ... ten each, group in pairs, threes ... tens, equal groups of, halving

How can you tell if the groups are equal? How can iyou represent the equal groups? Do .all .numbers divide into
equal groups? Can you sort _ cuhbes into equal groups? Howve I got equal groups? How do I know? Do I have
any left over? Does each group need to he arranged in the same w.oy to be equal? How can I share these .objects

equally?
Skill Concrete Pictarial Ahstract
one 48-+2=24

Dinvide 2-digits
by I-digit

0000

J

When dividing larger numbers, children
can use manipulatives that allow them to
partition into tens and ones. Straws, Base
10 and place value counters can all be used
to share numbers into equal groups. Part-
whole models can provide children with a
clear written method that matches the
concrete representation.




Year 3/4

Division, dividing, divide, divided by, divided into, .grouping, sharing, share, share equally, left, left over,
remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens

we partition 42 into 30 .and 12 rather than 40 .and 27?7 What do you notice ahout the partitioned number .and the

Adivisors? 1f I cannot share the tens equally, what do [ need to do? How many ones will I have .after exchanging
the tens? How do we know |13 divided by 4 will have a remainder? Can we partition the numhber in more than one
waoy to support dividing more efficiently? When dividing wsing .a place value chart, in which direction do the digits

=
% How do you know syoune shared the ohjects equally? Whats difference between sharing and grouping? Why w.ould
N
§ move? Whats the difference hetween sharing .and grouping?

Skill Concrete Pictorial Abstract

e Tgte | BB 52 ~ 4 =13

(sharing with - 98 = 7 becomes
' ) [ansnnnsnns] [ R %]
J— - 1 4
_ 52 :
QOO 000000 | 2
&6 SO0 10 3 7|9 8
i 000 i T I 10+3=13
Q 000 Answer: 14
© 000
[ 000

When dividing numbers involving an
exchange, children can use Base 10 and
place value counters to exchange one ten
for ten ones. Children should start with the
equipment outside the place value grid
before sharing the tens and ones equally
between the rows. Flexible partitioning in
a part-whol model supports this method.




Year 3/4

Division, dividing, divide, divided by, divided into, division foct, halving, grouping, sharing, share, share
equally, left, left oner, remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens, equal
groups of, Lrwerse, square, squared cube, cubed

Why w.ould we partition 42 into 30 and 12 rather than 40 and 2?7 What do you notice about the partitioned
number and the divisors? If I cannot share the tens equally, what do I need to .do? How many .ones will I have
after exchanging the tens? How do we know |3 divided by 4 will have a remainder? Can .a remainder ever he
more than the divisor? 1f we are dividing by 3, what is the highest remainder we can have? Can we partition the
number in maore than one way to support dividing more efficiently? When .dividing using .o place volue chart, in
which direction do the digits move? Whats the difference hetween sharing and grouping?

Key ~vocabulary

Skill Concrete Pictorial Ahstroct
DzUVJ.d.Q, 2_ . . isnnssnnnsenannansns] L] . _
2digits | EETE e 53 +-4=13r1
by I-digit e
(/S}'baﬂl‘lg wiith pezazzzaas) emE
remainders) e eme When dividing numbers with remainders,
N . children can use Base 10 and place value
counters to exchange one ten for ten ones.
et * Starting with the equipment outside the

place value grid will highlight remainders,
as they will be left outside the grid once

Q00 0000000

QO O 00000 3 the equal groups have been made. Flexible
Tens g . .
- 53 partitioning in a part-whole model
© | 000 1 supports this method.
O 000 o [ "
fa
© | 000 13113 (13 |13 |1
o) 000




Year 4

7

Division, dividing, divide, divided by, divided into, division fact, halving, grouping, sharing, share, share equally,
left, left owver, remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens, equal groups of,
Lrwerse, square, squared cube, cubed

Why would we partition 42 into 30 and |2 rather than 40 and 2? What .do you .notice .abhout the partitioned .nuwmhber
and the divisors? If I cannot share the tens equally, what do I need to do? How many .ones will I have after
exchanging the tens? How do we know |13 divided by 4 will have .a remainder? Can .a remainder ever be more than
the divisor? If we are dividing by 3, what is the highest remainder we .can have? Can we partition the number in
more than one waoy to support dividing .more efficiently? When dividing wsing .o place value chart, in which direction
do the digits mowne? Whats the difference hetween sharing and grouping?

Skill Concrete Pictorial Ahstroct
Divide 3-digits A
o Ho | T [e 844 844 - 4 =122
o ©0|0 |©O : ‘
(sharing with .
3 ) @ @ O o ? ? ? ? Children can continue to use place value
@ @ O 0 counters to share 3-digit numbers into
equal groups. Children should start with
®© O o the equipment outside the place value grid
PG before sharing the hundreds, tens and
E% ones equally between the rows. This
T method can highlight remainders. Flexible
Hndeds | Tens [N partitioning in a part-whole model support
00 O 0000 this method.
0 O Q000
00 © 0000
Q0 O 0000




Year 5
Division, dividing, divide, divided by, divided into, .grouping, sharing, share, share equally, left, left over,
remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens, equal groups of, division
foct, halving, Lrwerse, square, squared cube, .cubed

In the hundreds column, how marny groups of _ are there in __? Ln the thousands column, there are no groups
of , what do we do? Why is the context of the problem so important when deciding how to round the
remainders after o division? What happens to the digits? How .are dividing by 10, 100 .and 1000 related to each

g other? Why would we partition 42 into 30 .and |2 rather than 40 .and 2? What do you notice abhout the partitioned
number and the divisors? If I cannot share the tens equally, what do I need to do? How many .ones will I hove
after exchanging the tens? How do we know |3 divided by 4 will have a remainder? Can a remainder ever he more

N than the divisor? If we are dividing by 3, what is the highest remainder we .can hove? Can we partition the

T number in more than one way to support dividing more efficiently? When dividing wusing .a place ~v.alue chart, in

X which direction do the digits move? Whats the difference hetween sharing and grouping?

Skill Concrete Pictorial Abstroct

Divide 3-digits Hundreds Tens o | 1 |4

I dicit
?Hp ing) [OOOQ[OQOO oooo Children can continue to use grouping to
Groupling lgoeo @\ support their understanding of short

4 | 8 | 5|
division when dividing a 3-digit number by
a 1-digit number. Place value or plain

counters can be used on a place value grid

to support this understanding. Children 856 -4 =214
can also draw their own counters and

Hundreds Tens group them through a more pictorial
0000 0000 000® | method 432 =+ 5 becomes
99000
8 6 r2
‘ 3
5/ 4 3 2

Answer: 86 remainder 2




Divide 4-digits
by |- digit

T o 41216 6

(grouping) COERIE@IETD o[ 15 15 2

©9©0 0—09 8,532 - 2 = 4,266

©0—090 09
@0

Place value or plain counters can be used
(o o) on a place value grid to support children to
divide 4-digits by 1-digit. Children can also

M draw their own counters and group them
through a more pictorial method. Children
should be encouraged to move away from

the concrete and pictorial when dividing
numbers with multiple exchanges.

ddelele

Year 4/5

Key ~vocahulary

Division, dividing, divide, divided by, divided into, grouping, sharing, share, share equally, left, left owver,
remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens, equal groups of, division
foct, halving, Lrwerse, square, squared cube, .cubed

What happens to the digits? How are dividing by 10, 100 .and 1000 related to each other? Why would we partition
42 into 30 .and 12 rather than 40 and 2?7 What do you notice ahout the partitioned rumber and the divisors? 1f 1
cannot share the tens equally, what .do [ need to do? How marny ones will I have after exchanging the tens? How
do mwe know |13 divided by 4 will have .a remainder? Can a remainder ever bhe .more than the divisor? If we .are
dividing by 3, what is the highest remainder we can have? Can we partition the number in .more than one w.oy to
support dividing more efficiently? When dividing wsing a place value chart, in which direction .do the digits .mowve?
Whats the difference between sharing .and grouping?

Skill | Concrete | Pictorial | Ahbstract




Divide 2-digits

by I-digi
(grouping)

= =/

52 =+ 4 =13

When using the short division method,
children use grouping. Starting with largest
place value, they group by the divisior.
Language is important here. Children
should consider ‘How many groups of 4
tens can we make?’ and ‘How many groups
of 4 ones can we make?’ Remainders can
also be seen as they are left ungrouped.




Year 6
» Division, dividing, divide, divided by, divided into, .grouping, sharing, share, share equally, left, left over,
% remainder, one each, two each, three each ... ten each, group in pairs, threes ... tens, Equal groups of, division
N

foct, halving, Lrwerse, square, squared .cube, .cubed

How can we wse multiples to help ws divide by a 2-digit rumber? Ln long division, what does the .arrow represent
3” (the movement of the next digit .coming .down to he divided)? What happens if we cannot divide the ones exactly by
the divisor? How do we show what is left onver? Does the remainder need to he rounded up or down?

Skill .and key Concrete Pictarial Abstroct
~aocahulary
Divide .multi- When children begin to divide up to 4- o | 3 |6
digits by 2- digi _digi i
gits by 2-digits, written methods become » | R . _
,d,Lg,Lbs (short the most accurate as concrete and pictorial 432 +12 36
division) representations become less effective. o | 4 | 8 | o
Children write out multiples to support o T |
their calculations with larger remainders. ° I 0 R 7,335 — 15 =489
Children will also solve problems with 7335 - 15 = 489
remainders where the quotient can be !
rounded as appropriate. 432 - 12 — 36

496 + 11 becomes

4 5 ri1

5
1 1,4 9 6

Answer: 45 -+




Divide .multi-
digits by 2-

digits (,Lo,n.g
Adivision)

Children can also divide by 2-digit numbers
using long division. They can write out
multiples to support their calculations with
larger remainders. Children will also solve
problems with remainders where the
quotient can be rounded as appropriate.

When a remainder is left at the end of a
calculation, children can either leabe it as a
remainder or convert it to a fraction. This
will depend on the context of the question.

Children can also answer questions where
the quotient needs to be rounded
according to the context.

[x400

[»8Q)

W WO WO W |

olo oo n|lo ol
%
)

432 + 15 becomes

ri2

L
HIN WO W N
NI O N O N|0

Answer: 28 remainder 12

1x15=15
2x15=30 1 2
3x15=45 —
4 %15 =60
5x156=75

10 x15=150

432 + 15 becomes

W N

1 s[3 3 2

=W
=N WO
NI O N O N Do

i~ =

AT gl
15 5

Answer: 28 ¢

15%20

15x8

12x1=12
12x2=24
12x3=36
12x4 =48
12x5=60
12x6=72
12x7=84
12x8=96
12x7=108
12 x10=120

432 + 15 becomes

(%30)

(x6)

e

Answer: 28-8




Appendix |: Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.



Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor — A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division

Remainder - The amount left over after a
division when the divisor is not a factor of
the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor



el Addiion Setinl =

First, lets imake 26. How many tens .and .ones do we need?
We need 2 tens .and 6 ones. Write T and O .at the top of
the columns. Write 2 in the tens column .and 6 in the ones
colwmn. Which operation are we using? Addition. So now
lets write the + sign at the right-hand side of the first
number. What number .are we odding? 33. Lets imake 33.
How many tens and ones .do we need? We need 3 tens .and
3 ones. This number will go underneath .and stay in the
columns. Write 3 tens in the tens column .and 3 ones in the
ones column. Write the equals lines underneath the numbers.
The answer will go inside the lines.

Which column should we add first? The ones - we alw.oys
add the ones first. Lets look in the ones .column. How
many ones are there? There are 6 ones and 3 .ones. There
are 9 ones in total. Do we have enough .ones to .make an
exchange? No, why not? Because we .don’t hawve 10 or imore
ones. So the 9 is shown in the ones column inside the
equal lines .on owr calculation.

Calculating - adding tens

Now lets .mowve onto the tens column. How many tens are
there? There are 2 tens and 3 tens. There .are 5 tens in
total. Do we have enough tens to make an exchange? No,
why not? Because we don't have 10 .or more tens. So the 5
is shown in the tens column, inside the equal lines .on our
caleulation. So we can now see 26 .add 33 is equal to
59.

Comuﬁuzgﬂmzwipia&abawzbutfwﬂw
tenslones wording with hundreds, thousands, etc. This is
the same when calculating decimals 50 we still start at the
right-hand colwmn hut now use the .correct place volue
heading e.g. hundredths, tenths etc.

ol ddilion Sotinl =

+ =

Selting out

First, lets imake 196. How many hundreds, tens and ones do we need? We need | hundred,
9 tens and 6 ones. Write H, T .and O .at the top of the columns. Write | in the hundreds
colwmn, 9 in the tens column .and 6 in the ones .column. Which .operation are we using?
Addition. So now lefs wirite the + sign .at the right-hand side of the first number. What
number are we adding? 35. Lets make 35. How many tens .and .ones do we need? We need
3 tens and 5 .ones. This number will go underneath and stoy in the columns. Write 3 tens
in the tens column and 5 .ones in the ones column. Write the equals lines underneath the
rumbers. The answer will go inside the lines.

Which column should we .add first? The ones - we always add the ones first. Lets look in
the ones column. How marny .ones are there? There .are 6 ones .and 5 ones. There are |l ones
in total. Do we have enough ones to make an exchange? Yes. How do you know? Because
we hawve 10 or more ones. So we can exchange |10 ones for | ten. Lets take the ten .and
give it to the tens. We show this by putting | ten under the tens column, helow the equals

sign. We then put the | one inside the equals sign.

c ina - addi
Now lets mowve onto the tens column. How .many tens are there? There are 9 tens, 3 tens
and | ten (under the equals sign). There are |3 tens in total. Do we have enough tens to
make .an exchange? Yes. How do you know? Because we have 10 or more tens. So we can
exchange |0 tens for | hundred. Lets take the hundred and give it to the hundreds. We
show this by putting | hundred under the hundreds colwmn, helow the equals sign. We then

N.ow ie,t/s mone OJLtO Lhz )umd.rzdzs column. How many hundreds .are there? There is |
hundred and | hundred (wtdzf,e,q,twbs/sxgn) There is 2 hundreds in total. Do we have
enough hundreds to make an exchange? No, why not? Becauwse we .don't have 10 or imore
hundreds. So the 2 is shown in the hundreds column, inside the equal lines .on our
calculation. So we can now see 196 .add 35 is equal to 231

C,o,n,tm.uz ,u./sm.g ihz /s.oup,t a5 ,a,b,ONz b,u}. l,e,pla,cmg the tens/ones wording with thousands, ten
thousands etc. This is the same when calculating decimals so we still start at the right-
hand column but now use the correct place value heading e.g. hundredths, tenths etc.




el T S

First, lets imake 36. How marny tens .and ones do we need?
We need 3 tens .and 6 .ones. Write T .and O at the top of
the columns. Write 3 in the tens column .and 6 in the .ones
column. Which operation are we using? Subtroction. So

now lets wirite the - sign .at the right-hand side of the first
number. What number .are we subtracting? 23. Lets wurite
23. This number will go wunderneath and stay in the
columns. Write 2 tens in the tens column .and 3 ones in the
ones column. Write the equals lines underneath the numbers.
The answer will go inside the lines.

Which column should we look at first? The ones - we
alw.ays Look at the ones first. Lets look in the ones
colwmn. Do I hove enough ones to subtract 3 ones or do
I need to make an exchange? Yes, I have enough .ones to
subtract 3 ones from 6 .ones so we don't need to make an
exchange. So 6 wones take 3 ones is 3 ones. The 3 is
shown in the ones column inside the equal lines on our
calculation.

Now lets mowve onto the tens column. Do I have enough
tens to subtract 2 tens or do I need to make an exchange?
Yes | have enough tens to subtract 2 tens from 3 tens so
we dor’t need to make .an exchange. So 3 tens subtract 2
tens is | ten. So the | is shown .in the tens column, inside
the equal lines .on owr calculation. So we can now see 36
subtract 23 is equal to 3.

Qoniuwzxusuugﬂwwxptmabowzbutxzpimuug,thz
tenslones wording with hundreds, thousands, etc. This is
the same when calculating decimals s0 we still start at the
right-hand colwmn hut now use the .correct place value
heading e.q. hundredths, tenths etc.

Column Subtraction Script -
Exchange example: 804 - 352 =

First, lets imake 804. How many hundred, tens .and .ones do we need? We need 8 hundreds,
0 tens .and &4 ones. Write T .and O .at the top of the columns. Write 8 in the hundreds
coluwmn, O in the tens column .and 4 in the .ones column. Which .operation are we using?
Subtraction. So now lets write the - sign at the right-hand side of the first number. What
number are we subtracting? 352. Lets write 352. This number will go underneath .and stay
in the columns. Write 8 in the hundreds column, 0 in the tens column .and 3 .in the ones
colwmn. Write the equals lines underneath the numhbers. The answer will .go inside the lines.

Which column should we look at first? The ones - we aways look at the ones first. Lets

look in the ones column. Do I have enough ones to subtroct 2 .ones or do I need to make

an exchange? Yes, I have enough ones to subtract 2 ones from b ones so we don't need to
make .an exchange. So 4 ones take 2 ones is 2 ones. The 2 is shown in the ones column

inside the equal lines .on owr calculation.

c o ) :
Now lets mowve onto the tens column. Do I have enough tens to subtract 5 tens .or do I
need to make an exchange? No I don't have enough tens to subtract 5 tens from O tens so
I need to make an exchange. So we exchange | hundred for 10 tens. Lets take the tens .and
give them to the tens. Now we have reduced the numhber of hundreds by | .and increased the
rumber .of tens by 10. This is shown on the calculating by crossing out the 8 and writing
a7 heside it, then writing a | in the tens column heside the 0. Now can we subtract 5 tens
from 10 tens? Yes, so 10 tens subtract 5 tens is 5 ten. We write the 5 in the tens column,
inside the equal lines on our calculation.

N.ow lztzsm.o;vz,onto ﬂw_}wnd.rzd/s,cohum Do I hawve enough hundreds to subtract 3
hundreds or do I need to imake an exchange? Yes I have enough hundreds to subtract 3
hundreds from 7 hundreds so0 we don't need to .make .an exchange. So 7 hundreds subtract
3 hundreds is & hundreds. So the 4 is shown in the hundreds column, inside the equal
lines on our calculation. So we can now see 804 subtract 352 is equal to 452.

C,o,n,tm.uz ,u./sm.g ihz /s.oup,t s ,a,b,ONz b,u}. l,e,pla,cmg the tens/ones wording with thousands, ten
thousands etc. This is the same when calculating decimals so we still start .at the right-
hand column but now wuse the correct place value heading e.g. hundredths, tenths etc.




First, lets make 23. How .many tens .and ones .do we need? We need
2 tens and 3 ones. Write H, T .and O .at the top of the columns.
Write 2 in the tens column .and 3 .in the .ones column. Which

operation are we using? Multiplication. So now lets write the x sign
at the right-hand side of the first number. What number .are we
multiplying by? 6. This number will go underneath .and stay in the
columns. Write 6 ones in the .ones column. Write the equals lines
underneath the numhbers. The .answer will go inside the lines.

Calculating - multiplying ones

Which column should we multiply first? The ones - we alw.ays
multiply the ones first. Lets look in the ones column. How many
ones are there? There are 6 lots of 3 ones. There are |8 ones in
total. Do mwe need to make an exchange? Yes. How do you know?
Because we have 10 or more ones. So mwe can exchange 10 .ones for
| ten. Lets toke the ten and give it to the tens. We show this by
putting | ten under the tens column, helow the equals sign. We then

put the 8 ones inside the equals sign.

c L L
Now lefs mowne onto the tens column. How .many tens .are there?
There .are 6 lots of 2 tens which is |12 tens. There is also | ten
under the equals sign. There .are |13 tens in total. Do mwe have
enough tens to make an exchange? Yes. How do you know? Because
we have |0 or more tens. So we can exchange 10 tens for |
hundred. Lets take the hundred and give it to the hundreds. We
show this by putting | hundred under the hundreds column, helow

the equals sign. We then put the 3 tens inside the equals sign in the

N.ow lztﬁ mowve ,o,n.ta ,thz}uuwtrzd/s column. How many hundreds .are
there? There is | hundred (wudzrzq,wzbswx) There is | hundred in
total. Do mwe have enough hundreds to make an exchange? No, why
not? Becouse we dor’t have 10 or more hundreds. So the | is
shown in the hundreds column, inside the equal lines .on .our
calculation. So mwe can now see 23 multiplied by 6 is equal to 138.

Cunﬂ:wzu&ungﬂwwmimabawzbutrzplaangﬂwiyw/nm

wording with thousands, ten thousands etc. This is the same mhen
calculating decimals so we still start at the right-hand column hut
now use the correct place value heading e.q. hundredths, tenths etc.

First, lefs make 13. How many tens .and ones .do we need? We need | tens and 3 .ones. Write H, T .and O
at the top .of the columns. Write | in the tens column .and 3 in the ones column. Which operation are we
wsing? Multiplication. So now lefs write the x sign at the right-hand side of the first number. What
number are we multiplying by? 15. This number will go underneath .and stay in the columns. Write | ten
in the tens column and 5 ones in the ones column. Drow a line under the calculation and leave 2 line
hblank below it, hefore drawing the equals lines. This spoce is mhere the rest of the calculation will go
and the answer will still go inside the equals lines.

Wz,o,nzg,o,m,g,toMibgnu#p@mgﬂwwpwmbgﬂwomwgwmﬂwbﬂbwmmmm Which
column should we multiply first? Lets look in the ones column. How imany ones .are there? There .are 5
lots 0f 3 ones. There are 15 ones in total. Do we need to make an exchange? Yes. How do you know?
Because we hawve 10 .or more ones. So we can exchange |0 ones for | ten. Lets take the ten and give it
to the tens. We show this by putting | ten under the tens column, directly helow the equals sign. We then
put the 5 ones in the ones column, directly helow the calculation in the first line we left hlank. Now lets
look in the tens column. How imany tens are there? There are 5 lots of | ten. There are 5 tens in total.
Do we need to imake exchange? No, how do iyou know? Because we don't have 10 or more tens.
Rememhber to add on the ten from helow the equals lines at this point. So we have 5 tens plus | ten
which gives us 6 tens. The 6 is shown in the tens column directly helow the calculation in the first line
we left blank. Its o good idea to cross out the ten we exchanged now it has already heen odded so we
don’t accidentally .add it on in the next part of the calculation. We can now see 13 imultiplied hy 5 is 65.

szzxwwvgpugb/mhp@ﬂuﬁpmﬁyhgﬂm%@g&}rﬂmﬂmbﬂ%mm As we are no
longer working with the ones, we put a 0 in the ones column in the second line we left hlank. This is
known as o place holder. First we will do 10 multiplied by the 3 ones. There .are 10 lots of 3 ones
which gives ws 30 ones. We know this is the same os 3 tens. Do we need to make an exchange? No.
How do syou know? Because we do not have 10 or more tens. We put the 3 tens in the tens column in
the second line we left hlank. Now lets find 10 multiplied by | ten. There are 10 lots of | ten. There are
10 tens in total mhich gives ws 100. How many hundreds are there? There is | hundred. Do we need to
make an exchange? No, why not? Because there .are not 10 .or more hundreds. We write the | hundred in
the hundred column in the second line we left hlank. So we can now see 10 multiplied by 13 is 130.

Now we have multiplied all the digits, we need to .add the 2 parts .of owr calculation together. We .do
this wsing the formal written method for addition that we have already learned (/sze,abowzwi.pi),to}md.

C;cm,tuwz ,wsuug th.e /s;ompt ahomz bu.l:fzpi,a.cmg l'}w. izrvs/,olm wording with thousands, ten thousands etc.
As numbers get larger, ensure syou multiply the top numhber by the ones digit .of the hottom number first,
recording the numhbers helow the calculation line as in the example ahowve, just continuing to multiply
each digit of the larger number ie. ones by hundred, .ones by thousand etc. Remember to .cross out any
additional digits you wrote as part of the exchanges .as syou go .along once they have heen included.
Alw.ays write the 0 as a place holder .once you move onto multiplying the top number by the tens digit
of the hottom .number.




First, lets make 6.25. How many ones, tenths .and hundredths do mwe need? We need 6 ones, 2 tenths .and 5 hundredths. Write O, Tth
and Hih at the top of the columns. Write 6 in the .ones column, 2 in the tenths column .and 5 in the hundredths column. Which .operation
are we using? Multiplication. So now lets write the x sign at the right-hand side of the first number. What number .are we multiplying
by? 4. This number will go underneath the smallest place value column even though it does not match the place yvalue headings .abhove.
Write the 4 in the hundredths column. Write the equals lines underneath the numhbers. The answer will go inside the lines.

Which A:ol,u,m,n /s}wm,d we lmu,LtLpJJg Jirst? The smallest place value. Lets look in the hundredths column. How many hundredths .are there?
There are 4 lots of 5 hundredths. There .are 20 hundredths in total. Do we need to make .an exchange? Yes. How do syouw know? Because
we have |10 .or more hundredths. So we can exchange 20 hundredths for 2 tenths. Lets take the tenths .and give it to the tenths. We
show this by putting 2 tenths under the tenths column, below the equals sign. We then put the O hundredths inside the equals sign.

N,owlzt/sxnwvz,ontoﬂwtenﬂvs,cohmm How many tenths .are there? There are 4 lots of 2 tenths which is 8 tenths. There is .also 2
tenths under the equals sign. There .are |0 tenths in total. Do we hove enough tenths to make an exchange? Yes. How do you know?
Because we have |10 or more tenths. So we can exchange 10 tenths for | one. Lets take the tenths and give it to the ones. We show this
by putting | one under the ones column, helow the equals sign. We then put the O tenths inside the equals sign in the tenths column.

Calewlating - inlui
Now lets mownve onto the ones column. How many .ones are there? There are 4 lots of 6 .ones. There is also | one under the equals sign.
There are 25 ones in total. Do we hove enough ones to .make .an exchange? Yes. How .do syou know? Because we hove |0 or more ones.
So we can exchange 20 ones for 2 tens. Lets take the tens and give it to the tens. We show this by putting 2 under the tens .column,
helow the equals sign. We then put the 5 ones inside the equals sign in the .ones column.

Calculating tens
Now lets mowve onto the tens column. How .many tens are there? There are 2 tens (under zq,(mbszs;gn) There is 2 tens in total. Do we
have enough tens to imake an exchange? No, why not? Because we don't have |0 or more tens. So the 2 is shown in the tens .column,

inside the equal lines .on our calculation. So we can now see 6.25 multiplied by 4 equals 25.

CﬂnwwzangﬂwwxpimabnwzbutfzplwugtheiQn&/omwofdmg with hundreds, thousands, ten thousands etc. This is the same
when calculating decimals 50 we still start at the right-hand column but now use the correct place value heading e.q. hundredths, tenths
etc.




First lets draw ouwr division model (hus stop). The number we
are dividing by (divisor) goes on the left hand side, .outside
the division imodel. The number we are dividing (dividend) goes
on the right, inside the division model. So wirite 3 .on the
outside of the division model .and 42 .on the inside.

Coxw&dzrutgﬂwwvsmhmm Mwnwwgromoj3izrwm
we make from our b tens? We can make | group of 3 tens
with | ten remaining. We show this by writing the | group of
tens ahowve the tens column on the division .model. What .do
ou think we can do with this additional remaining ten? Thats
right, we can exchange it for ten ones. We show this by
writing a small ten next to the ones digit, inside the .division
model. Now we have |2 ones.

H,ow,m,ang,gr,oup/s,oj 3 ,om,canwzlmkzwww. 12 ones? We
can make 4 groups of 3 ones. We show this by writing the 4
groups obove the ones column .on the division model. So we
can now see b2 divided by 3 is equal to |4 (the ruumber .on
top of the division model).

First lets draw owr division model (hus stop). The number we are
dividing by (divisor) .goes on the left hand side, outside the division
maodel. The number we are dividing (dividend) goes on the right, inside
the division model. So wirite 4 on the outside .of the division model
and 93 .on the inside.

C,o,rus,bdzrubgﬂlz,tzrus,cobmm }wwnww,gf,oup/s,ojhizwsmnwzm,akz
from our 9 tens? We can imake 2 groups of 4 tens with | ten
remaining. We show this by writing the 2 groups of tens ahowve the
tens column .on the division model. What do you think we can do with
this additional remaining ten? Thats right, we .can exchange it for ten
ones. We show this by writing .o small ten next to the .ones digit,
inside the division model. Now we have |3 ones.

H,ownwbg,gf,oups,,o; 4 ,ommn/wznbakzwxﬂL 13 .ones? We can make
3 groups of b ones with | one remaining. We show this by writing the
3 groups ahowve the ones column on the division .model and, beside
that, write the remainder .as rl next to this. So we can now see 93
Adivided by 4 is equal to 23rl (the .numhber on top of the division
.model).

C,on,wwzwsm,g ﬂwwxptmahomabutxzpiaomgtheian&/,om
waording with hundred, thousands, ten thousands etc and
the divisor.

C,onwu,w. ,wsm,g ,thz /s,cupt a5 ,ab,ome ,b,u,t xzplaom,g J;h.e ,te,n/s./,on.@s w.ording
with hundred, thousands, ten thousands etc and continuing until each




First lets draw owr division model (bus stop). The number we are dividing by
(divisor) goes .on the left hand side, outside the division model. The number we are
dividing (dividend) goes .on the right, inside the division model. So write 4 on the
outside of the division model and 93 on the inside. When using decimals, now .add
the decimal point and 00. (This is particularly wseful for questions in the context .of
money or measures). Remember to .add the decimal point to your answer os necessary
too.

Cowdzrmgﬂwm,ocbum Mmmgpmujhmmwzm}wmqu
tens? We can make 2 groups of 4 tens with | ten remaining. We show this by writing
the 2 groups of tens .abowe the tens .column on the division model. What do you think
we can do with these additional remaining tens? Thats right, we can exchange it for
ten ones. We show this by writing a small | next to the ones digit, inside the division
model. Now we have |13 ones.

C,afus,tdzrm.g ,fhz,oxw/s,oobunn }wwnwzu#gromag L ones can we make with |3
ones? We can make 3 groups of 4 ones with | one remaining. We show this by
writing the 3 groups of ones ahove the ones column on the division model. What do
o think we can do with this additional remaining .one? Thats right, we can
exchange it for ten tenths. We show this by wmriting a samall | next to the tenths .digit,
inside the division .model. Now we have |0 tenths.

C,o,rvs,t.dzruug ﬂlziznﬂusmbunn }ww,rrwvgg,wupso} 4 tenths can we make with 10
tenths? We can make 2 groups of 4 tenths with 2 tenths remaining. We show this hy
writing the 2 groups of tenths .abowve the tenths .column on the division model. What
do you think we can do with the 2 additional remaining tenths? Thats right, we can
exchange it for ten hundredths. We show this by writing a small 2 next to the
hundredths digit, inside the division model. Now we have 20 tenths.

Cp/deﬂuugﬂw}uuLszdﬂvsmhmm Mmmuggfou.p&o}h}uuvdmjdﬂwmwzm
with 20 hundredths? We can make 5 groups of 4 hundredths. We show this by
writing the 5 groups .of hundredths ahove the hundredths column .on the division
model. So we can now see 93 divided by 4 is equal to 23.25. Rememher to .add the
unit of measure onto the answer e.g. £23.25 or 23.25m etc.

Conwuw. J.usm.g wa,up,t,a&,a.baﬂz,butlzplaang i:hz M/,ost waording mwith hundred,
thousands, ten thousands etc and continuing until each digit of the dividend has heen

First lets draw owr division model (bus stop). The number we are dividing
by (divisor) goes on the left hand side, outside the division model. The
ruwmber we are dividing (dividend) .goes .on the right, inside the division
model. So write 4 on the outside of the division model and 93 on the

Cams;.deruqt}wm,oom h,owm,a,rbg,gr,oup/s,of L tens can we make
from our 9 tens? We can make 2 groups of 4 tens with | ten remaining. We
show this by writing the 2 groups of tens ahonve the tens column on the
division model. What do you think we can do with this additional
remaining ten? Thats right, we can exchange it for ten ones. We show this
by writing a small ten next to the .ones digit, inside the .division .model.
Now we have |3 ones.

H,ow,nwmé,g,wu,p/s,aj 4ummnw2nmkewm 13 ones? We can make 3
groups of b ones with | one remaining. We show this by writing the 3
groups above the ones column on the division model and, heside that, write
the remainder .as rl next to this. So we can now see 93 divided by & is
equal to 23rl (the number on top of the division model).

W}w,txw,rn.bm ,d,cd,mz}mz,ws,ow,rznwut,d.ex? rl. What numhber were we
Adividing by (divisor) in the woriginal question? 4. So owr remainder hecomes
the numerator .and the divisor hecomes the denominator. So ouwr fraction is |
onver b which we know is read as one quarter. Do we need to cancel this
Jraction down ary purther? No. (If they do, they can .do this in the w.ay
usually tought to cancel .down froctions to szsmallwsi}raotbonpc&siblz).

Contuwe ,wsm,g ,thz /s,cu,p,t as ,a,b,ONz b,u,t Izplawlg ,thz izrus/,onzzs w.ording with
hundred, thowsands, ten thousands etc and continuing until each




Setting out
First lets drow our division model (bus stop). The number we .are
dividing by (divisor) goes on the lefi-hand side, outside the
division model. The number we are dividing (dividend) goes on
the right, inside the division imodel. So write 15 on the outside of
the division model and 432 on the inside. Remember to write the
H, T and O at the top of the correct place value columns. These
will help ws to read the answer later but do not relate to some
parts of the calculating that happens as we mowve through this
method.

C,o:vs;.dzrm,gﬂw)umdfzxidoohum )wmmwvgqxﬂupxsa} 15 can
we take out of our 4? The answer is 0. If you mant to, you can
write a feint O in the answer space ahove the 4 or leave it bhlank.

Noﬂvmzlookatﬁw}wsthqwsmnwdwxdendmaw}wiz
number, in this case 43. How many groups of 15 can we take
out of our 43? 2 groups. We show this on the calculation by
writing a 2 abhowve the division model above the 3. At the hottom
of our calculation, we write the 30 (2 groups of 15) under the
43 and show this as a subtraction. So 43 - 30 = [3.

Calculating - dividing the ones column

Now bring down the 2 from the original rumber (dividend) .and
put it next to the remaining 13. We can read this numbers as 132
now. How mary groups of 15 can I take out of 132? 8 groups.
We show this on the calculation by writing an 8 ahove the
division model above the 2. At the hottom of owr calculation, we
write the 120 (8 groups of 15) under the 132 .and show this as a
subtraction. So 132 - 120 =

N.ow wz}memwﬂwdxgws}wmﬁwxuww
(dividend) in our calculation. As we car't take any more groups
of 15 out of our previous rumber (12), this is owr remainder. We
wirite this next to the other digits that are obowve the division
model as r12. This gives us the .answer 28r12

Note: This mould bhe the same methods for 4+digit numbers. Also,
it is the same as calculations that do not have .a remainder
except the last amount of groups would equal the number you ore
subtracting from e.g. 150-150=0. [f they end on 0, they know .it

Setting out

First lets draw our division model (hus stop). The number me
are dividing by (divisor) goes .on the left-hand side, .outside
the division model. The number me are dividing (dividend)
goes on the right, inside the division model. So write 15 on
the outside of the division model and 432 on the inside.
Remember to write the H, T .and O .at the top of the correct
place value columns. These will help ws to read the answer
later hut do not relate ko some parts of the calculating that
happens as we mowve through this method.

Cﬂxmwd.arutg ,U'w}um,dlzdﬁ A:oLumn. )wM/ many groups of 15
can we take out of our 4? The answer is 0. If you want to,
you can write a feint O in the answer space ahove the b or
leawve it hlank.

anwvziaokatﬂw}u&iZd%mowduudzndmaw}wle
number, in this case 43. How many groups of 15 can we
kake out of owr 43? 2 groups. We show this on the
calculation by mwriting a 2 ohove the division imodel .ahove
the 3. At the hottom of our calculation, we write the 30 (2
groups of 15) under the 43 and show this .as .a subtraction.
So 43 - 30 = 13.

N,(vw ,b,r,mg dawn ,thz 2 }no.rn. thz ,oug,uwl sumber (dividend)
and put it next to the remaining 3. We can read this numbers
as 132 now. How many groups of 15 can I take out of 1327
8 groups. We show this on the calculation by writing an 8
ahowve the division model ahowve the 2. At the hottom of .our
calculation, we write the 120 (8 groups of 15) under the 132
.and show this as a subtraction. So 132 - 120 =

N,O/w mzmzmwmwpomﬂwmwmm
(dividend) in owr calculation. As we can't take .arny more
groups of 15 out of our previous number (12), this is our
remainder. To show the remainder as .a fraction, 1 need to
write the remainder .as the numerator .and the ruumber we were
dividing by (divisor) as the denominator. If necessary, this
Jfraction can he cancelled down further to the amallest
equivalent fraction. So 12/15 = 4/5. 1 can now write the
remainder fraction next to the other digits .ahove the division
model as a fraction. This gives us the answer 28 4/5.

First lets draw our division model (bus stop). The number we are
dividing by (divisor) goes on the lefi-hand side, outside the division
model. The number we are dividing (dividend) goes .on the right, inside
the division model. So wurite |15 on the outside of the division model
and 432 on the inside. Remember to mrite the H, T and O .at the top
of the correct place value columns. These will help ws to read the
answer later hut do not relate to some parts of the calculating that
happens as we mowve through this method.

Cﬂlw;defugﬂw}umdrzd&whurm }wwvmwu?;,g,r,omog 15 can we take
ouk of our 4? The answer is 0. If you want to, you can write a feint
0 in the answer space ahove the & or leave it hlank.

N,ow )wzJa,ok,aiﬂLe}wsi 2 ;d.uy.t&mow dividend as a whole numhber,
in this case 43. How many groups of 15 can we take out of our 43?7
2 groups. We show this on the calculation by writing a 2 ohove the
division model ahove the 3. At the hottom of owr calculation, we write
the 30 (2 groups of 15) under the 43 .and show this as a
subtraction. So 43 - 30 =

Calculating - dinviding the ones column

Now hring down the 2 from the original rumber (dividend) next to the
remaining 13. We .can read this rumbers as 132 now. How many
groups of 15 can I take out of 1327 8 groups. We show this on the
calculation by mriting .an 8 .ahowve the division model ahove the 2. At
the hottom .of owr calculation, we mrite the 120 (8 groups of 15) under
the 132 and show this .as a subtraction. So 132 - 120 =

Calculating - dividing the tenths

Now me have used all the digits from the .original number (dividend)
in our calculation. As we can't take ony more groups of 15 out of our
previous number (12), this is our remainder. To show the remainder as
a decimal, I need to put the decimal point in after the 2 on the
woriginal number (dividend) .and 0 tenths. [ .also put .a decimal point
after the answer abowve the division model (quotient). I then hring the
0 down and put it next to the remaining 12. This now shows ws 120.
This is then divided by the original divisor, 15. So 120 + 15 = 8. This
whole numhber is placed into the .answer .ahove the division imodel, in
this case, above the O tenths we wrote on earlier. This whole number
answer is then multiplied by the original divisor (15) to give us the
Jinal number we will subtract. 8 x 15 = 120. The 120 is wuritten .at the
hottom of the calculation. We then do the final subtraction 120 - 120 =
0. At this point, we have finished the calculation and can read .our
answer hy looking at the number abowve the division model, 28.8 in
this case.




How many different w.ays can iyoi

Which is the odd .one out? Why?

Prowve it/ Corwince me.

represent this calculation?

What does each number in the Can you show ume using (any concrete | Can you draw this to show me
calculation represent? manipulative)? pictorially?

Which .method do you prefer? Which .method is the most efficient? Can you calculate it .mentally?

Ls there more than one way we can Ls there more than one solution? Can you use concrete apparatus to
solve this? solve the problem?

Can you represent the problem in a
picture?

Can you write o rnumber sentence to
show this?

Can you use any prior knowledge to
check your answer?

What is the key vocabulary in this
qQuestion?

Which ,o,pm,a,twn(/s) do we need to wse?

What .are the key bits of information?

Which strategy w.ould you use and
why?

How could you check your answer is
correck?

How do we know if our answer is

sensihle?

How did you w.ork it out?

What could we try next?

Explain your J:hm,k,m,g/ .method.

Describe/ Lrwestigate the rule.




