Supporting children’s
Mathemartics

Filleigh Primary School




How | see math word problems: If
you have 4 pencils and | have 7
apples, how many
pancakes will fit on
the roof? Purple, =
because aliens don't '\
wear hats,

ow do you feel about mathse

Name six animals which live specifically in the Arctic.

Two polar bears /

M four Seald /

What kind of angle is this?
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| LOVE
MATH

IT MAKES
PEOPLE CRY.
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You know what
seems odd to me?
Numbers that aren't
divisible by two.”

A cute a9l




Just to warm up: How many
mathematical statements can you
make about you agee

For example: Mr Wright is 3 x 10 +2




What the curriculum says:

» The national curriculum for mathematics aims to ensure that all pupils:

®» epecome fluent 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 ability to
recall and apply knowledge rapidly and accurately

®» ereason mathematically by following a line of enquiry, conjecturing
relationships and generalisations, and developing an argument, justification
or proof using mathematical language

®» ecan solve problems by applying their mathematics to a variety of routine
and non-routine problems with increasing sophistication, including breaking
down problems into a series of simpler steps and persevering in seeking
solutions




Interconnected mathematics
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| have two groups of three cars




When maths goes wrong:

®» An extreme example: The Spanish navy have had to scrap a brand new
2Bn Euro submarine after an engineer put the decimal point in the
wrong place and the submarine was 70 tonnes over weight and would
never float. Please google it, the cost and statistics around it are
fascinating.




Key challenges in mathematics:

» Place value
» Number bonds (to 10 and within 10)

» Number facts (times table)




Place value

Base-10 system

and has 10 digits to show all numbers
0,12,3,4,5,6,7,8,9

whole numbers from decimal fractions.

Thousands
Hundreds
Decimal Point
Hundredths
Thousandths
Ten-thousandths

Each place is 10 times larger than the place to its right.
B Jenny Eather 2014

e our everyday number system is a Base-10 system.
e the Base-10 number system is known as the decimal system

using place value and a decimal point to separate

Why do we separate every
third number with a commae

1,327,849




O isn't nothing!

The importance of 10.

The numbers 1 and O combine to form 10.

Ten-thousandths
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Thousands
Hundreds
Hundredths
Thousandths

1 O
This is 10 lots of 1's grouped into a ten and no 1's
remaining in the ones column.




You may also like
I Traffic Lights

The game uses 8 33

NRICH curcring matnematcs

Supporting Place Value at home Dicey Operations | -’i?

Find a partner and a die (preferably 0 - 9 but if you
don’t have one you can use a 1 - 6 die).

Each of you draw an addition grid like the one on the
right.
(S Take turns to throw the die and decide which of your +
x s cells to fill in.
Home Students Teachers STEM Events
LK Throw the die nine times each until all the cells are
Some Games That May Be Nice or —— full.
Nasty (signed) g
P U —— Whoever has the sum closest to 1000 wins.
Stage: 2 and 3 » ter e
Find a partner and a 1 — 6 dice, or even a 0 — 9 dice If you have one. You could
use the dice in Dice and Spinners.
Converting fractions, decimals and
Each of you draw a set of four boxes like this: percentages
Player 1 Player 2 B percencace o
) nrich.maths.org
Or you can download and print off this scoring sheet W Finding numbers on a number line
- ‘ol T
Game 1

for two

the third century AD have
been found near Hadrian's
Wall in Northem England.

C Yih or Luk Tsut
K'i or Three

Men's Morris
Some puzzies requinng no

knowledge of knot theory,
Just a careful inspection of

St rion http://www.bbc.co.uk/education/to  http:/nrich.maths.org/content/id/7209/NRICH-
Whoever has the larger four-digit number wins. N . _I_ D- O 1_. ) d f
There are two possible scoring systems: DICS/ZSqufr/reSOUrceS/] DOS er |Cev DerG |Ons D

* A point for a win. The first person to reach 10 wins the game
* Work out the difference between the two four-digit numbers after each

round.

The winner keeps this score. First to 10000 wins.
Now for some variations... -

Snail One Hundred

Game 2

Stage: 1and 2 *

it ://nrich.WéThs.orq/ééOS/no’re

p

Quick add dice. Roll e
d i C e (O S m O ny O S iS cY,fo\:n\;vti::lh?:gedc‘:::tt::sa;i:v:aiz: ;;)at;;::n download here, an ordinary dice and a pair
Q .
C h O | | e n g I n g ) ro C e TO ;':v;t;?'tp;{ E:T:hgya.r::ler'ccunters on "0" - which is the snail's eye!
. The first player throws the dice and moves one of their counters that number
O d d O S q U I C kl y O S along the snail's body. Take turns at throwing the dice.
After you get to "9" the first counter goes back to "0" and the second counter
goes onto "1 ten".
yo U C O n * LO O k O 1- Go on moving the first counter along the snail's body and moving the second
counter to the next "ten" every time you get to the end and go from 9 to 0.
n U m b e r b O n d S fo r The winner is the first to reach "100".
. . o
efficient addifion :
.
http://nrich.maths.org/8303



http://nrich.maths.org/6605/note
http://nrich.maths.org/content/id/7209/NRICH-poster_DiceyOperations.pdf
http://nrich.maths.org/content/id/7209/NRICH-poster_DiceyOperations.pdf
http://nrich.maths.org/content/id/7209/NRICH-poster_DiceyOperations.pdf
http://nrich.maths.org/8303
http://nrich.maths.org/8303
http://www.bbc.co.uk/education/topics/zsjqtfr/resources/1
http://www.bbc.co.uk/education/topics/zsjqtfr/resources/1
http://www.bbc.co.uk/education/topics/zsjqtfr/resources/1

Number bonds:

How would you calculate:

6+4+3+9+1+5+7+8+2=




-

6+4+3+9+1+5+7+8+2=45

his relies on secure number bonds to 10.

We want children to be fluent with the language of
number and not rely on counting in ones from the starting
number all the way to the equals sign.




Being able to make 10 is massively important:
If we understand that 7 + 3 = 10 also begin to understand that:
/0+ 30=100
/00+ 300= 1000
/,000+ 3,000= 10,000

0.4 03= 1




When going further and faced with more challenge
calculations such as bridging through 10 or 100
knowledge of numberbonds to 10 is vital.

Some children are
reliant on counting
in 1's or need to use
apparatus or a
formal method to
calculate this, this is

m not efficient.

87 90 95

87 +8=(87 + 3+ 5) =95

95 -8 = 87. Children need to understand how one undoes the other.
Can be employed as a check to a calculation.

There are two forms of subtraction: Minus and difference.

| have £95 pounds and | spend £87 on a food shop, that leaves me with
8.

My friend spent £95 on a pair of football boots and | spent £87 on the
same model, the difference in what we paid is £8.




umberbonds are as important with subtraction.

S
95+ 8= (95-5—23) =87 2
2,
- o
i 5 ’77/,'70
87 90 95
S5
(/é/}‘
QO/
25 /0,7
/ *
87 i




Supporting number bonds

NUMBER BOND MACHINES

Copyright (¢) Ambleside C.E. Primary School, 1999

Use these machines to practice the
NUMBER BONDS /A mental skill of number bonding.
05 2
Choose a range from the list at the
left or set one of your own using the

NUMBER BONDS q box below.
1010 &=

I Target: 895 *
/ @ EXIT
Sl |
http://www.iboard.co.uk/iwb !0 : é http://www.amblesideprimary.co
/Alien-Pairs-fo-10<733 © « m/ambleweb/mentalmaths/numb
I el e erbond.html

http://mathsframe.co.uk/en/reso i i
urces/resource/37/placing_numb Addlﬂg ploylng

ers_on_a_number_line cards.

st Wiarey Play pontoon, every
L @7 F 4o
NI card turn add by
R ) 0 g
V& bridging through 10.




Multiplication and division can be challenging.

Earliest experience of both comes through grouping, lots of and
sharing.

Barriers to understanding is that we talk in terms of x smaller,
children assume x gives bigger results and + gives smaller results.

Forexample: 5.6 is 10 x smaller than 56.




Number facts: knowing our tables.

Knowing times tables, with their related division facts is important. Ability to
recall them help children make mathematical statements and build
connection between different areas of mathematics:

/x8=56

Therefore we know that:
0./x8=5.6

So why is 0.7x0.8=0.56¢

“0.7 is 10x smaller than 7 and 0.8 is 10x smaller than 8, 10x10 is 100 therefore
the answer of 0.7x0.8 has fo be 100x smaller than 7x8.” (A year five child
summer term 2016).




Numlber facts at home

NRICH cnicting mathematics

Primary Secondary Toplcs.

Home Students Teachers () STEM  Events

Multiplication Tables - Matching
. . Cards

@ Whot Is Zitfle? Stage: 1, 2 and 3 %

o pags

canyou work aut
il 1 00

what
planet

Wild Jack

A gama for 2 o more
ot

n and dvision
1 the target score.

Transf
Tables

These
ccording Lo same rules

rids are fised

can you complete them?

http://nrich.maths.org/1252

T

0

ttp://nrich.maths.org/951

Any random
number generator
and play quick
multiplication: ie
two dice, three
playing cards

nts Teachers () STEM  Events

Countdown

Stage: 2and 3 +
Here is a chance to play a version of the classic Countdown Game.

Choose any 6 cards. The top row contains the numbers 25, 50, 75, 100 and the
bottom row contains numbers from 1 to 10,

Click on "play” to set a target. The challenge is to use the numbers available and
the four standard operations (addition, subtraction, multiplication and division) to
hit the target.

Each card can only be used once. It may not be necessary to use all the cards.

It is always possible to hit the target. Clicking on "Show a solution” will offer one
possible way in which the target can be reached, but it will not necessarily be the
most efficient solution.

You may like to take on the challenge on your own or choose to play it as a game
in which the first to reach the target gets a point. First to 10 points wins.

An alternative game could set a time limit and require the players to get as c\ose
to the target as possible. Each player could start with 100 points and then poi;
could be deducted according to how far from the target each player has resthed -
e.g. 6 away from the target would mean that 6 points were deducted. After a set
number of rounds, the player with the highest score wins.

A more challenging version of this game is available at Countdown Fractions

?  Countdown Full Screen
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Show a solution

https://nrich.maths.org/6499

NRICH worciog mathematic

Home Students Teachers (i STEM  Events

Let Us Divide!

Stage: 2

o Started

Show us how you could answer the questions using
- words?
- pictures?
numbers?
(@ vodecomadic - objects?
other ways?

You may also like

front and back views of a

5
E2 W8 1¥s Joia's Birthday and she = having a party. She has
5 24 cup cakes to share equally between 3 plates for the
‘38 A Flying Holiday iy 3 ¥ 2 b party.How many cakes will 9o on each plate?

Follow the Jourrey 2\
takenby thabrd snd et (W0
s know for how fong and

> what drection & must iy

o retum to s starbng

missing rumbers?

pont.

& 28andIts
Upward and
Onward

Can you find ways o

' oo -
g cubes topether 50 BN RN ]
that 28 faces are visible?
There are 8 children coming to the party. They are
arma. How mary cars will they

@AD Ui
e

re? Each car will hold 4

Jola is going to give everyone some chocolste eggs
to take home at the end of the party. They fit into
299 boxes which hold 6 eggs each. Will 50 eggs be

enough for each of the 8 visitors to have a box to
take home?

http://nrich.maths.org/8308



Further websites to support
mathematics:

hitp://nrich.maths.org/frontpage - loads of games, puzzles, problems on
all mathematical concepts from early years to secondary school (please
only use the student site).

» Nhitp://www.activityvilloge.co.uk/arithmagons-medium-2 -Maths
arithmagons — number patterns and problems

» Nhitp://resources.woodlands-junior.kent.sch.uk/maths/countdown/
Countdown game (does not offer solutions)

» hitp://www.sumdog.com/ - all KPS children have a log in for the content
you ywould otherwise need to pay for. Interactive challenges, play
agginst the programme or other children internationally.

tp://www.mathsisfun.com/index.htm Lots of things, | like their puzzles!



http://nrich.maths.org/frontpage
http://nrich.maths.org/frontpage
http://www.activityvillage.co.uk/arithmagons-medium-2
http://www.activityvillage.co.uk/arithmagons-medium-2
http://www.activityvillage.co.uk/arithmagons-medium-2
http://www.activityvillage.co.uk/arithmagons-medium-2
http://www.activityvillage.co.uk/arithmagons-medium-2
http://resources.woodlands-junior.kent.sch.uk/maths/countdown/
http://resources.woodlands-junior.kent.sch.uk/maths/countdown/
http://resources.woodlands-junior.kent.sch.uk/maths/countdown/
http://resources.woodlands-junior.kent.sch.uk/maths/countdown/
http://www.sumdog.com/
http://www.sumdog.com/
http://www.mathsisfun.com/index.htm
http://www.mathsisfun.com/index.htm

graphy:

hitp://www.amathsdictionaryforkids.com/gr/b/base10system.html
hitp://nrich.maths.org/6605

hitp://nrich.maths.org/content/id/7209/NRICH-poster DiceyOperations.png

KPS Year 6 children.

hitp://nrich.maths.org/6499
hitps://www.gov.uk/government/publications/national-curriculum-in-england-mathematics-
programmes-of-study/national-curriculum-in-england-mathematics-programmes-of-study
Babcock LDP Primary Maths Team adapted from Haylock and Cockburn 1989
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