Mathematics Curriculum Evening
Wednesday 5th October 2016
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Pebmarsim



Thinking Is at the heart of
Mathematics and therefore should
be at the heart of mathematical

teaching and learning.




Key Differences of thé&ew Maths Curriculurnr

Fiveyear-olds are expected to learn to count up to 1@6ompared
to 20 under the old curriculuimand learmumber bonds to 20
(previouslyup to 10).

Simple fractions (1/4 and 1/2) are taught from K&nd by the end
of primary school, children should be able to convert decimal
fractions to simple fractions (e.g. 0.375 = 3/8).

By the age of nine, children are expected to kriones tables up to
12x12 (previously 1810 by the end of primary school).



I ¢ @ LIAOIf al

There iIs no such thing!

Teachers are no longer expected to always follow the
traditional structure of: 10 minute starter; 40 minute
main teaching and independent tasks; 10 minute
plenary

Teacher are free to teach maths in a variety of
stimulating ways. These could include:

A Starting with a picture or a question
A Group investigations
A Outdoor maths lessons

0 K .



A Children are often exposed to a negative view of maths
AToo many children have already decided the\

A We need to encourage children to be determined and resilient:
A Mistakes are viewed as learning opportunities
A The challenge is celebrated rather than the speed of getting the correct answers

Teachers and parents need to replace sympath
your thingo with positive messages such as ¥
beauti f ul subject that 1 s al/l about effort e
Mathematical thinking as a habit of mind:
AWhat can | figure out ?
AWho can | talk to about thi s
AWhat can | find out for myse

Al &m st ud klke aclgattenge



Maths at Pebmarsh

= + X %
subtract Eymhﬂlﬂ
more '
add
Language = * Pictures/ Imag

sum
factor
i 4
product

Context’' Concrete Experience

Here is a receipt for some shopping. How
much did | spend? How much change did
| get from £207?



The New Maths Curriculum

Children should:

A Becomdluent in the fundamentals of mathematics, including through varied and
frequent practice with increasingly complex problems over time, so that pupils
develop conceptual understanding and the abllity to recall and apply knowledge
rapidly and accurately.

A Reason mathematicallypy following a line of enquiry, conjecturing relationships
and generalisations and developing an argument, justification or proof using
mathematical language.

A Solve problemsy applying their mathematics to a variety of problems with
Increasing sophistication, including breaking down problems into a series of simple!
steps and persevering in seeking solutions.



Number Sense!

Children need to understand our number
system, starting with counting numbers,
building an understanding of how our
numbers work and fit together. This includes
exploring place value and comparmg and
ordering numbers then

applying this understandin
In different contexts.




Recalling facts

A It is important that children recognise number
bonds, different pairs of numbers with the
same total.

6+ 2 3+2

5+ 3




Place Value

A Place value is at the heart of the number
system. All digits have a value and a secure
understanding of this will enable children to

use and understand different calculation
methods.










432 + 325

400 + 300 = 700
30+ 20= 50
2 + 5= 7

/00 +50+ 7 =757

72 X8
70 x 8 =560
2X8= 16

560 + 16 = 576

Partitioning

757¢432

/7/00¢ 400 = 300
50- 30= 20
/- 2= 5

300 + 20 + 5 =325



Column methods

A Children with ssecure understanding of place valuwaill
better understand the column method for addition and
subtraction.

342 ‘948
+ 77 -263
_419 685

1

A Understanding place value will help children see the
relationship between the columns.



Meutral (zeso degrees)

| To Whom It May
Concern:

Decimals
matter!




GUIDANCE / MODELS AND IMAGES KEY VOCABULARY

If available, Mumicon shapes are introduced straight away and can be used to: Gamesand songs
» jdentify 1 more/less

¢ combine piecestoadd.

¢ find number bonds.

¢ addwithoutcounting.

Children can recordthis by printing ar drawing around Mumican

can be a useful way
to beginusing
vocabulary involved
in addition e.g.

pieces. Alice the Camel

Children begin to combine groups of objects using concrete apparatus add
+
000 00 more

Canstruct number sentencesverballyor using cards to go with practical activities. and
make
Children are encouraged to read number sentences aloud in different ways
“Three add two equals 57 “5 isequal to three and two” sum
iy - . — . total
Children make arecord in pictures, words or symbols of addition activities already carried out.
W altogether
.|l i

Solve simple problems using fingers In‘@,
Ple P ETINEE N d U sCore

516
double
Mumber tracks can be introduced to countup on and to find one mare: HHHHHH
one more, two more, ten
more...
Whatis 1 more than 4? 1 more than 137
how many more to

Mumber linescan then be used alongside number tracks and practical apparatus to make. ?

zolve addition calculations and word problems.

how many maore is_..

Children will need opportunities to look at and talk about different models and images as they move between than.?

representations.




Year 1 Addition

Year 2 Addition

Year 3 Addition

Counting and Combining sets of Objects to 20

Combining two sets of objects e.g. Numicon,
bundles of straws, Dienes apparatus, multi -link
cubes, bead strings, ten frames, etc which will
progress onto adding onto a ==

5 |

Understanding of counting using knowledge of

number bonds
Add by Using Number Bonds

(1] -

part

( X J (X X
3
part

Understanding of counting on
models and images).

(supported by

7+ 4

O 1,2 3 4/ 5/ 6 7 8/ 9/ 10 1112

If appropriate, progress from using number lines
with every number shown to number lines with
significant numbers shown.

+ = signs and missing numbers

Children need to understand the concept of
equality before using t
should be written either side of the equality sign
so that the sign is not
answer 0.

2=1+1

2+3=4+1

h

It is valuable to use a range of representations (also see
Y1). Continue to use objects , number lines and ten
frames to develop understanding of commutative law and
of:

+10 +
Counting on in tens and ones o — 2
23+12=23+10+2 7 a
=33+2 23 33 35

=35
Partitioning and bridging through 10.
The steps in addition often bridge through a multiple of
10
e.g. Children should be able to partition the 7 to relate
adding the 2 and then the 5.
8+7=15 2 +3

f_,_,_.———_—‘-u..\_\_\_

—
8 10 15

.-"-- -

Adding 9 or 11 by adding 10 and adjusting by 1
e.g.Add 9 by adding 10 and adiustina bv 1
35+9=44 0

_ —

35 4845

Towards a Written Method
Partitioning in different ways and recombine to 100
47+25

v F

'TE
i -
ﬁﬁ"ﬁg ) I/

S =R+ 1?

s

Leadlng tr—\ n\_lr\hnnninn'

=3

.

= |-
e 6=06 sign. Calcul ations
Standard column method:
j us’ . Itens on;s‘ he
2 3
+ 1 4
7

Missing number problems e.g14 +5=10 + 32

+ + =100 35=1+ +5

Partition into tens and ones
Partition both numbers and recombine.
Count on by partitioning the second number only

e.g.

247 + 125 = 247 + 100 + 20+ 5
=347+20 +5
=367 +5
=372

Children need to be secure adding multiples of
100 and 10 to any three -digit number including
those that are not multiples of 10.

Towards a Written Method to 1000
Standard column addition can be modelled with
place value counters, objects and pictorial

representations. h t o
8

+ 2 3 6

1 4

3 0

+ 2 0 0

2 4 4

Leading to children understanding the renaming
between tens and ones (carrying/exchanging).

h t o
2 3 6
+ 3 4 5
5 8 1

Introduce the Bar Method .

Missing number problems using a range of
equations as in Year 1 and 2 but with
appropriate, larger numbers.




Year 4 Addition

Year 5 Addition

Year 6 Addition

Mental methods (within 10,000) should
continue to develop, supported by a range of
models and images, including the number line.

Written methods (progressing to 4 - digits &

1dp)

Continue to model column addition modelled with
place value counters, objects, pictorial
representations and the Bar Method

O |0 0

10 10
5678 1235
r ’ Y
N J
Y
?
4 2 5 6
+1 9 8 7
1 3 addones
1 3 add
1 1 add
+ 5 add
6 2 4 3

Extend to numbers with at least four digits,
including renaming between various columns

(carrying).

1 1 1

4 2 5 6
+ 1 9 8 7

6 2 4 3

Select and Loc wincici mcuvus w w0lve word
problems, involving two step problems in context.

Mental methods (within 1,000,000) should continue to
develop, supported by a range of models and images,
including place value counters. Children should practise
with increasingly large numbers to aid fluency

e.g. 12462 + 2300 = 14762

Written methods (progressing to more than 4 - digits &

2dp)

As in Year 4, c ontinue to explore column addition
modelled with place value counters, objects, pictorial
representations and the Bar Method

100]100 10 10 111
100]100) 10 10 111

Children will move on to the formal columnar method for
whole numbers and decimal numbers as an efficient
written method.

1

16 603
+ 17 245

33 8438

Select and use different methods to solve word
problems, involving two step problems in context.

Mental methods  should continue to develop,
supported by a range of models and images,
including the number line.

Written methods

As in Year 5, progressing to larger numbers,
aiming for both conceptual understanding and
procedural fluency with columnar method to be
secured. Continue to model with place value
counters, objects, pictorial representations and
the Bar Method

Continue calculating with decimals, including
those with different numbers of decimal places,
and develop procedural fluency with renaming
(carrying) to be secured.

Problem Solving
Teachers should ensure that pupils have the

opportunity to apply their knowledge in a variety
of contexts and problems (exploring cross
curricular links) to deepen their understanding.




GUIDAMCE / MODELS AMD IMAGES

KEY VOCABULARY

Children begin with maostly pictorial representations

KEXE XX

Concrete apparatus is used to relate subtraction to taking away and counting how many
objectsare left.
Concrete apparatus modelsthe subtraction of 2 objects from 2 set of 5.

Construct number sentencesverbally or using cards to go with practical activities.

Children are encouraged to resd number sentences sloud in different ways “five subtract one leaves four” “fouris
equal to five subtract ons®

Children make arecord in pictures, words or symbols of subtraction activities already carried out.

% o

Mumber tracks can be introduced to count back and to find one less:

Solve simple problems using fingers

HEBEED

Whatisllessthan 971 less than 207

Mumber linescan then be used alongside number tracks and practical
apparatus to solve subtraction calculations and word problems. Children
count back under the number line.

28

Children will need opportunities to look at and talk about different models and images as they mowve between
representations.

Gamesand songs can be
auseful way to begin
using vocabulary
involved in subtraction
BB

Five little menin aflying
s3UCET

take [away)

leave

how many are left/left
aver?

how many have gone?

one less, two less.. ten
less..

how many fewer is..
than..?

difference betweaan

isthe same a5




Year 1 Subtraction

Year 2 Subtraction

Year 3 Subtraction

Understand subtraction as crossing out
(take - away) (within 20): : :
RPN W MW

702=5

Using knowledge of number bonds to
siihtract  (within 20):

o 5 A 3
> ¢ € ¢ » /
4 - 3 = 1 T~ 1
whole part part

Understand _subtraction as counting back
(within 20):

Use concrete objects and pictorial
representations. Progress from using
number lines with every number shown to
number lines with significant numbers
shown.

Subtract 3 from 15.

12 13 14 15
[12 T3] 1] 15]
N e e ™’

15-3=12

There are 12 flowers left.

Missing number problems e.g. 7= N - 9; 20 -
N=9;1509=N;N-N=11;1600=N

It is valuable to use a range of representations (also see
Y1). Continue to use dienes, number lines, ten frames and
objects to model take -awav and difference. E.a.

25 27 37
2 -10
+1 2
39 40 42

The link between the two may be supported by an image
like this, with 47 being taken away from 72, leaving the
difference, which is 25.

+3 + 20 +2

.Y

0 70 72

Towards written methods within 100

Record addition and subtraction in columns, the numbers
may be represented with objects and pictorial
representations. E.g. 23 9 5. Progress to renaming
(borrowing).

Regroup 1 ten into 10 ones.
Subtract the ones.

tens ones
13 ones — 5 ones = 8 ones
1 13
Z 1
R - 5
el §2 4 24 4
e 8

Missing number problems, including use of inverse
relationships e.g. 52 88 =N; N 020 =25;22= N 021;
6+N +3=11

Mental methods  should continue to develop,
supported by a range of models and images,
including the number line Children should make
choices about which strategy to use, depending
on the numbers involved.

Written methods (progressing to 3 - digits)
Continue to model column subtraction with no
renaming (borrowing/decomposition), modelled
with objects such as place value counters,
Numicon and Dienes.

PCXCROCX h t o
9 7 5
-7 2 3
2 5 2
X

This will lead to renaming (borrowing), modelled

1inina nlana vinliin nnnintare Avr Ninnas

h t )
2 12 19
Z b o
RO -1 2 5
5
|ntr0duce +thAa DAr hﬂr\élﬁr\r‘
s * N
-/
I
-
8-6=2

Missing number problems, including use of

inverse relationships e.g. N =43 §27;145 oN =
138; 274 030 =N; 245 dN =195;532 6200 = N;
364 0153 =N



../Hyperlinks/difference and take away on a number line.ppt
../Hyperlinks/difference and take away on a number line.ppt

Year 4 Subtraction

Year 5 Subtraction

Year 6 Subtraction

Mental methods (within 10,000) should
continue to develop, supported by a range of
models and images, including partitioning.

Written methods (progressing to 4 - digits &

1 dp)

Continue to use column subtraction modelled
with place value counters, objects, pictorial
representations and the Bar Method

X|@Q| 01 QX
X @O

boys | 358 |
L l g
irls 128 ’
g difference
EXIENd 10 NUMDErS WItN at Ieast Tour aigits,
including renaming between various columns
(borrowing).
7 10
5 2 &8 &
-3 1 6 9
2 1 1 1
Use place va plore
compensation method:
12 1
poofioojiook et 1 5 3 7 A
10 -1 2 K 8

Select and use different methods to solve word
problems, involving two step problems in context.

Missing number/digit problems, including use of
inverse relationships: 200 890 680 = N; 225 - N
=150; N 825 =67; N - 2000 =900

Mental methods (within 1 000 000) should continue to

develop, supported by a range of models and images,
including partitioning.

600 000 - 345 000 =

Method 1 Method 2
600 600
gl I
400 200 500 90 10
-345 -300 -40 - 5
55 200 50 5

600 - 345 =200 + 55 600 - 345=200+50+5

Written methods (progressing to more than 4 - digits)

As in Year 4, continue to use place value counters to
support understanding of decomposition
(renaming/borrowing) in formal written method.

E.g. 96 420 087 531 =

W'e/| 10 10

Continue to select and use different methods to solve
word problems, involving two step problems in context.

Missing number/digit problems: 6.45=6+ 0.4 + N;
119- N =86; 1 000 000 - N =999 000;
600 000 + N + 1000 = 671 000; 12 462 62 300= N

Mental methods  should continue to develop,
supported by a range of models and images,

Written methods

As in Year 5, progressing to larger numbers,
aiming for both conceptual understanding and
procedural fluency with columnar method to be
secured. Continue to model with place value
counters, objects, pictorial representations and
the Bar Method

Continue calculating with decimals, including
those with different numbers of decimal places,
and develop procedural fluency with
decomposition (borrowing) to be secured.

L

14 9 10
15 .00
1 3.4 5

=i

1
M | MhH MM

Problem Solving
Teachers should ensure that pupils have the

opportunity to apply their knowledge in a variety
of contexts and problems (exploring cross
curricular links) to deepen their understanding.




GUIDAMNCE / MODELS AMND IMAGES
The link between addition and multiplication can be introduced through doubling.

Ifzvsilzble, Mumicon is used to visualise the repested adding of the same numbear.
These can then be drawn around or printed 252 way of recording.

Children begin with mastly pictorial re presentations:

) @ &)

Howr many groups of 2 are there?

Real life contexts and use of practical equipment to count in repeated sroups of the same size:

How much money do | have?

o) ...

How many wheelsare there altogether?

Count in twaos; fives; tens both zloud and with

Children are given multiplication problems set in 2 real life context. Children are encouraged to visualise the

problem.

Howr many fingers on two hands?  How many sides on three triangles? How many legs on four ducks?

Children are encouraged to read number sentences sloud in different ways “five timestwo makesten” “ten isequsl

to five multiplied by teo®

lots of
groupsof
times
multiply
multiplied by

multiple of

ance, twice, three

times... ten times...

..timesas [big, long,

wide... and so on)

repested addition
double




Year 1 Multiplication

Year 2 Multiplication

Year 3 Multiplication

Understand multiplication is related to
doubling and combing groups of the same
size (repeated addition) for 2, 5, 10.

Washing line, and other practical resources
for counting. Concrete objects:  Dienes,
Numicon, bundles of straws, bead strings.

=
Y]

- ]
T T 55 ail

el

o/ 350 1
T i f

:J.ﬂl‘; -

-

It

5+45+5+5+5+5
5x6=30
5 multiplied by 6
A~~~ bgroupsof$5

Problem solving with concrete objects
(including money and measures)

Use arrays to begin to understand
multiplication can be done in any order
(commutative)

0000 +x2-8 )
0000 2 hops of 4
2x4=8 e -
00 2x4=8 N T N e T T
OC z 2 .
00 4 hops of 2
00

4%x2=8

Expressing multiplication as a number sentence using x
and explore commutative law of multiplication

Recall and use multiplication facts for the 2, 5 and 10
multiplication tables

Develop understanding of solving multiplication problems
using arrays, objects, pictorial representations and
number lines (see Year 1).

Begin to develop understanding of multiplication as
scaling (3 times bigger/taller)

Doubling numbers up to 10 + 10
Link with understanding scaling
Using known doubles to work out
double 2digit numbers

(double 15 = double 10 + double 5)

Towards written methods
Use arrays and jottings to develop an understanding of
doubling two digit numbers.

16
\
T
|x2 I X2
20 12

Use understanding of the inverse and practical
resources to solve missing number problems.

7Xx2= =2x7
7 X =14 14 = X7
x2=14 14 =2x

Mental methods
Doubling 2 digit numbers using partitioning

Demonstrating multiplication on a number line &
jumping in larger groups of amounts
13 x 4 = 10 groups of 4 then 3 groups of 4

Recall and use multiplication facts for the 3, 4
and 8 multiplication tables

Written methods (progressing to 3digit x
1digit)

Developing written methods using understanding
of visual images to group and create equal groups
of objects and pictures

Give children opportunities for children to

explore this and deepen understanding of
commutative law of multiplication using Numicon,
Dienes , place value counters and pictorial
representations.

Develop understanding of solving multiplication
problems using arrays, objects, pictorial
representations and number lines (see Year 1).




