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Our School Mathematics Policy

This policy gives guidance to all staff on the school protocol for the structure and methods used in mathematics throughout the whole school.

Introduction
At Millbrook, we believe that Mathematics is a crucial tool for everyday life. It provides us a way of viewing and making sense of the world around us. With a good
understanding of mathematics it enables us to tackle a range of practical tasks and real life problems systematically and through a range of strategies.

Mathematics contributes to the whole school curriculum by developing ¢ h i | dabiétiasGoscélculate, reason logically, algebraically, and to solve problems. At
Millbrook we ensure that mathematics presents frequent opportunities for children to explore, reason and solve a range of problems that question and underpin
their mathematical thinking in a range of different ways.

As a school, in maths we teach through a structure, called 20, 20, 20. This involves a 20 minute teach section where children are taught a new skill, including
close whiteboard sessions where children show their knowledge and understanding. The second 20 minute session involves children showing their

understanding by applying learnt knowledge in activities named, bronze, silver and gold. These are differentiated tasks created by our staff in line with National
curriculum expectations, they progress through the challenges, bronze being a starting point to learning new skills, silver being applying skills further in different
contexts and gold applying and reasoning using their new and extended skills. The final 20 minutes is the plenary, wherelearni ng i s consol i d§
tryd and 0Kk iThisltime enalplesetsidran to show off there skills and knowledge in different ways, be it through statements like true or false, convince
me questions or prove it scenarios. Teachers also include questions, reasoning opportunities and problems through the NCETM mastery resources and Maths
Hub resources provided during CPD opportunities.

In Mathematics we also have counting stick time which is 10-15 minutes learning of mental mathematics skills. Children are taught a range of different mental
mathematical skills such as multiplication and division tables to enable children to be more fluent and confident in reciting and mentally calculating. This is
followed by an independent task linked to the main counting stick focus. A weekly assessment is carried out in all classes to track progress of pupils.

Aims
In our school we support, build and raise the standards of Mathematics for all of our children.
Our aim is for all children to develop:

A a positive attitude towards mathematics and an awareness of the fascin
A competence and confidence ieptsamiakid emat i cal knowl edge, conc

A an ability to solve problems, to reason, to think logically and to wor
A initiative and an ability to work both independently and in cooperatid
A an abi |l ity thoughtschooongma mathenaatical process

A an ability to use and apply mathematics across the curriculum and in r
A an understanding of mathematics through a process of enquiry and exper|i
At o gova &reutstanding progress in maths throughout the duration of them being at Millbrook.
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Assessment

In the assessment of mathematics all staff effectively use a wide range of formative and summative assessment tools to regularly check on the progress of the
children to provide a full profile of the learners needs.

We also;

A diff er entasksartlessotshr ough

Aprovide a wide range of mathematical concepts as shown in the National Curriculum

A provide children with addi t istandiagl opportunities to prove their unde
Ascaffold childrenés learning in the lesson and provide hddtdaielnédd 4 wmp aritn
not when learning has finished.

Differentiation This should always be incorporated into all our mathematics lessons and can be done in various ways;
Achildren choose which task they start on.

Ateachers advise children which task to start on (preferred way in Foundation Stage and KS1.

A rogping on the day according to the ability the children are showing with the chosen mathematical concept.
Aproviding resources e.g. counters, place value counter, numicon 100 squares, number lines.

Roles and responsibilities
Responsibility for promoting the highest quality of mathematics lies with the whole school.

Key roles and responsibilities include:

ASLT defining and agreeing the principles of mathematics in our school and monitoring and reviewing its impact on all learners. Ensuring that all staff are
following the policy in detail to raise standards in mathematics.

A The He awith etlrecntembers of the Senior Leadership Team, organising support for the implementation of the policy and the monitoring of numeracy.
A All staff ensuring c onadpsoviding all learpeps withgaod dr cutstandifg first lualitygeadhinge y

A Parents and carers, who will/|l be elaanmgr aged to take an interest in thei
A Learners need to be awa ramdthattheywhdarstand tise vaue of the leaenitig pootesst h e m

Marking, feedback and evidence recording

At Millbrook we provide all children with regular opportunities to discuss their answers and opinions through problems involving reasoning and explanations.
According to the latest guidelines for marking from the NCTEM and Ofsted we have ensured that the interaction with children during lessons is crucial to effective
teaching and feedback. All teachers ensure that effective intervention and questioning is carried out on the same day as the taught lesson so that any
misconceptions can be addressed quickly and efficiently why learning is still current.

When marking we follow a green code of highlighting for work that has met the criteria successfully, followed by a range of stamps, consisting of independent,
teaching assistant, verbal and teacher assisted. These enable children and adults to recognise where any additional intervention has been needed for
individuals.
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Progression in Calculations

parts to make a

Addition
Objective and Concrete Pictorial Abstract
Strategies
Combining two
D B 4+3=7

whole: part
whole model

Use cubes to add
two numbers
together as a grouy|
or in a bar.

whole

§§

Use pictures to adg

. & ' (43 . two numbers

2 ma together as a grouyf
orin a bar.

10=6+4

Use thepartpart
whole diagram as
shown above to move
into the abstract.

Starting at the
bigger number

and counting on

Start with the larger number on the be
string and then count on to temaller
number 1 by 1 to find the answer.

12+5=17

w 1 0 T 1 1 1

-11] W12 13 4 15 1§ 17 98 18 D

Start at the larger number on the number line and cou
on in ones or in one jump to find the answer.

5+12=17

Place the larger number in
your head and count on the
smaller numbeto find your
answer.




| cweneteee v

Use pictures or a

7+4=11

Regrouping to - » = O number line. Regroug If I am at seven, how many
make 10 O—"7>__| or partition the more do | need to make 10
) 3+ 9= smaller number to How many more do | add o
6+5=11 make 10. now?
| Start with the
J bigger number ang
—L£—1  use the smaller
\ number to make
! 10. 9+5=14 i
+1 ™
R B B ROl R DR R R
Adding three  |4+7+6=17 s s gos
- . Put 4 and 6 together t ke 10. Add
smgle dIgItS 7.u an ogether to make + 5'45’ +

g

Following on from making 10, make 1
with 2 of the digits (if possible) then
add on the third digit.

s I

5 o &
&85

ﬁgﬁ

., 788
oy

Add together three groups of objects. Draw
picture to recombine the groupsnake 10.

47 +6)= [10+[7]

10

Combine the two numbers
that make 10 and then add
on the remainder.




Column 24 + 15= After practically using the base 10 blocks and place v{
Add together the ones first then add the tens.| counters, children can draw the counters to help them | ,
method no Use the Base 10 blocks first before moving of i+ P 1 Calculations
i place value counters solveadditions. ‘
regrouping : 21442 =
T 0 T O |
—— | — . Q00 00 Y
© i
—— I o0 000 |
0000 0000 -+ 42
0l0c00] |
Column Make both numbers on a place value | Children can draw a pictoral representation of the
method grid. columns and place value counters to further support t| Start by paitioning the
) learning and understanding. numbers before moving on
regrouping to clearly show the

| ‘ o) 146
::oo + 527

0000
000

Add up the units and exchange 10 on

for one 10.

| | ) 146
0060 00 + 527

0lC)

Add up the rest of the columns,
exchanging the 10 counters from one

CN EE i'l ’e
e 23 |° :5:
L]
7 1 5 1

exchange below the

addition.

20 + 5

40 + 8

G0 + 13 =73
536
+ 85
621
11




column for the next place value colum

As the children move on,
until every column has been added.

introduce decimals with the
same number of decimal
places and different. Money
can be used here.

This can also be done with Base 10 tg
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value count

728 £ 2 3 5 9
. i + £ 7 5 5
can be used to support learning. +54.6 £ 3 1 I 4
127.4 Y
1 2 3 36 1
9 0 8 0
59 7 7 0
+ 1 300
9 3
2 1

ra | Lh
—
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Subtraction

000::-.

Q b 4

00 oW

i i ) i i

15-3=[12

Objective and Concrete Pictorial Abstract
Strategies
Taking away . . Cross out drawn objects to show what has been taker 18-3= 15
ones Use physical object_s, counters, cubes| awnay.
etc to show how objects can be taken 87 2=6

Counting back

Make the larger number in your

subtraction. Move the beads along yo
bead string as you count backwards if
ones.

137 4

Use counters and move them away fr
the group as you take them away
counting backwardas you go.

Count back on a number line or number track

NNV N
2 10 11 12 13

14 15

Start at the bigger number and count back the smallel
number showing the jumps on the number line.

-10 -10

34 35 36 37 47 57

This can progress all the way to counting back using t
2 digit numbers.

Put 13 in youhead, count
back 4. What number are
you at? Use your fingers to
help.




Find the
difference

Compare amounts and objects to find
the difference.

s

5 Penils

Use cubes to
build towers or
make bars to
find the
difference

Count on to
e find the
; . — difference.
0 1 2 3 4 5 6 7 8 9 1001 12

Comparison Bar Models

Draw bars to

Lisa is 13 years old. Her sister is 22 years old.

Hannah has 23 sandwiches
Helen has 15 sandwiches.
Find the difference betweel
the number of sandwiches.

Use basic bar flnd Find the difference in age between them.
-‘/ ‘/-\/- models with | the difference 13 ?
F e e | items to find | between 2 A Y A
3 Erases the dfference | numbers. Sister I:I_
-
22
Part Part Whole Link to additiorr use | Use a pictorial representation of objects to show the p
the part whole model| part whok model.
Model :&" to help explain the
l& K inverse between
L addition and
subtraction.

If 10 is the whole and 6 is one of the
parts. What is the other part?

10-6 =

Move to using numbers
within the part whole mode

Make 10

147 9 =

167 8=

How many do we take off t
reach the next 10?




Saen G “Wen
o |EA

Make 14 on the ten frame. Take away
the four first to make 10 and then

takeaway one more so you have take
away 5. You are left with the answer @
9.

13 —7 =
& o

U S S CO NN SR W T ST TUN Y T T

o 1 2 3 4 5 (6 7 & 9 (10 11 1213 14 15 16 17 18 19 20

Start at 13. Take away 3 to reach 10. Then take away)
remaining 4 so you have taken away 7 altogether. Yot

have reached your answer.

How many do we have left
to take off?

o o Use Base 10 _ Draw the Base
\?VELUOTP method to make the | BT u S 10 or place 71,=23
_ l// bigger e S value counters bW7—Lh=
regrouping number then | coom 5—7_ alongside the 4o+ 77
N || take the Re=s==cssy : 7 written —_20+ 4
Y H smaller calculation to 20+ 3
//// i number help toshow working.
away.
|‘ |..; Calculations This will lead to a clear
®) 176-64 =
Show how % LN e 176
you partition = 5 2,
numbers to s ‘ Z
subtract. R B
Again make Z O
the larger written column subtraction.

number first.
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836-254=582

v

Column method| Use Base 10 to start with before movi
0000, Draw the counters onto

. . on to place value counters. Start with oS
with regrouping one exchange before moving onto leoe=R "”‘”‘. a place value grid and
subtractions with 2 exchanges. § show what you have

2 12 6 taken away by crossing
Make thelarger number with the place the counters out as wel
value counters - 2 7 5 as clearly showing the
| | @ e 3 5 1 exchanges you make. | Children can start their
formal written method by
e0e0® = partitioning the number intd

88

clear place value columns.

When confident, children can

Start with the ones, can | take away 8 { find their own way to record the 728-582= 146

from 4 easily? | need to exchange ong see.2 exchange/regrouping. iz 2 8

of my tens for ten ones. 5 8 2
| Justwriting the numbers as T
| | ) shown here shows that the chil,
i aalaions | ynderstands the method and knows when to
@0®® | 3% | oxchangelregroup.
00000 % Moving forward the
00000 children use a more compa
method.
Now | can subtract my ones. This will lead to an

understanding of subtractin

any number includin
® Calulations degimals. k
0000 234
@0 —= 5 12 1
2 6.3 . 0
- 2 6 . 5
Now look at the tens, can | take away 27 3 6 5

tens easily? | need to exchange one
hundred for ten tens.




@

i Calculations

o000 | ¥
EOOEO O @ |- 88

Now | can take away eight tens and
complete my subtraction

0000 'I#
o0 8

Show children how the concrete meth
links to the written method alongside

your working. Cross out the numbers
when exchanging and show where we
write our new amount.




Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Doubling Use practical activities to show hdw
double a number. | Draw pictures to show how to double a number. 16
# Double 4 is 8 10 6
r i I
x2 x2
/ 20 12
double 4is 8 I:l Partition a number and thel
4x1=8 double each part before
recombining it back
together.
Counting in g Count in multiples of a
multiples — e . Yo o number aloud.

Count in multiples supported by
concrete objects in equal groups.

o
el
=]
-
-
=
[ F
=
[
o

Use a number line or pictures to continue support in
counting in multiples.

Write sequences with
multiples of numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30




Repeated
addition

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

Write addition sentences tg
describe objects and
pictures.

2 add 2 add 2 equals 6
Use different s - 5 g&##&
equal groups 0 1 2 3 4 5 6 7 8 9 1011 12 13 1415
Arrays showing Create arrays using counters/ cubes t| Draw arrays in different rotations Use an array to write
commutative show multiplication sentences. to find commutative multiplication sentences an
Stk multiplication sentences. 0000 +x1-8 reinforce repeated addition
multiplication coeo
gg -t 00000
00 00000
0. 00000
9+35+5=15

Link arrays to area of rectangles3 +3+3+3+3=15

S5x3=15
3x5=15




Grid Method

Show the link with arrays to first
introduce the grid method.

X

1 °_| 4rows
0000000000000
, oocoeeeee®eee Of10
0000000000000 /1 (/s
0000000000000
0]

Move on to using Base 10 to move
towards a more compact method.

X T u

—
— |
— [
— ]
Move on to place value counters to
show how we are finding groups of a
number.Weare multiplying by 4 so we
need 4 rows.

4 rows of 13

e

Fill each row with 126.

® ® ([

® 100 00000 ® | 4x1

Add up each column, starting with the
ones making any exchanges needed.

Children can represent the work they have done with
place value counters in a wthat they understand.

They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

Start with multiplying by
one digit numbers and
showing the clear addition
alongside the grid.

X 30 5
7 210 35

210 + 35 =245

Moving forward, multiply

by a 2 digit number showin
the different rows within the
grid method.

10 8
10 100 80
3 30 24

10 | 10000 3000 | 400 20

8 8000 | 2400 | 320 16




Then you have
your answer.

Column
multiplication

Children can continue to be supporte¢ Bar modelling and number lines can support learners
by place value counters at the stage ¢ when solving problems with multiplication alongside t
multiplication. formal written methods.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the ten
which they note below.

Start with long
multiplication, reminding
the children about lining up
their numbers clearly in
columns.

If it helps, children can
write out what they are
solving next to their answel




