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INTRODUCTION

"If mathematics is not seen as restricted to a few conventionally
accepted areas of experience, or constrained to follow a simple
linear development, the teacher can encourage her pupils to range
far and wide in their mathematical activity"”

Notes on Mathematics in Primary Schools (ATM )

In putting together this booklet we set ourselves the task of
presenting a collection of starting points that will enable younger
children and their teachers to 'range far and wide in their
mathematical activity.' In this way the requirements for the
National Curriculum for Mathematics can be more than met,- with
the emphasis upon children constructing their own understanding
from a wide range of experiences.

You can develop each starting point in a number of equally valid
ways but we suggest that giving children plenty of opportunity to
handle, play with, and talk about the materials is a useful way to
begin. Worlaing in small groups or pairs gives greater scope for
ideas to be developed, for different questions to be asked, and for
altemnative ways of working to be shared. Sometimes you will be
party to all, and sometimes to only part, of the talk that takes place.
There will be moments when your interventions will help children
either to make choices and decisions about what to try next or to
consider 'what would happen if?'

In the same way, when it comes to recording work you may on one

occasion act as a scribe, on another suggest and discuss a particular
format for recording, and on yet another, provide a listening ear.
This will enable the children to clarify for themselves if anything
needs to be recorded at all, and if so, for what purpose and how.
Opportunities for observation and assessment can arise as a
natural feature of working alongside children in this way.

"Activities should be balanced between different modes of
learning: doing, observing, talking and listening, discussing with
other pupils, reflecting, drafting, reading and writing".

NCC Non-Statutary Guidance for Mathematics B5.10

There are two distinct sections within this booklet;

On pages 1-18, each main starting point is worked through over a
double page spread. Examples of children's responses to the
starting point are given to provide a flavour of the kinds of things
that can happen. Some suggestions as to possible directions to
explore are provided for you to have in mind but not necessarily to
use. On each spread, a second starting point is outlined which
allows the children to meet some of the same mathematics as in the
main starting point but embedded in a different context.

On pages 19-26, each page presents two distinct main starting
points and some suggestions for directions to explore.
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How many Smasties in the pack Ask the childien Lo compare the nomber
of Smarties in different packs.

How can you be sure !

Count them in different ways.

_——» red than yellow.
How manymore =7 |\ 0 ‘p o ‘jgrecn.

Arsange different colovred Smasties tn
25 Mmany ways as possible.
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I:z: ':u%ng different ways can gou sort

Invent some morve patterns.
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Hide the lids.

Ask the children ko choose a container and
make a lid to fit it.

Play with a pastner.
Put a lid in a feely bag.

Can your partner find the matchin
container from your description?

Encovrage the children to talk abovt
their contalncrs. |

What is a lid?
How can you be svre the lid will fil?

How many ditferent designs can theve
pe for ﬂlg lid of yovr c:?ntau'p\er? i

Which containers will {it inside one
anothey ?

What diffevent structures can gou duild
with & of the containeys?
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Encovrage the children to discoss and
Comparé the bags for sixe, numbey of
spots, thickness “of handles and cost.

How can you Keep track of all the
information?

How many dots 4 bags?

altogethcv on S bags ?

How much would 4 bags cost ?

Can you make a bag?

What can you tell me about the bags ?

Investigate which bag holds the most,

Chovse a baq and make a baq hal
the sir.e,,‘t"3 3 f

Will it hold half as much?

Explove the relationships between
other interesting tins, jars, containers.
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This milk bottle is full of pennies.

Estimate how many coins there ase in
a bottle.

Count the pennies in different ways.
Compare the different ways of
covnting.

3
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Investiqate qroups of

I you collect a metre of
pemies how rich are you?

CoCDE
I metre |

Imetre

Fitt & varsiety of containers.

Explore valves for different coins in the
same container.

Explore the same coins in different
contalners,
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What happens with 3 hoops and 2
peopte?

What if we had 4hoops and 4
childven?

Hats can be as much fun as hoops.

Ananging and ve-awanging.

How many ways can the childrven
avrange themselves in the thuce
hoops 2

How can we vemembesr who's been
wherse 3

When Joyti is in the ved hoop,how
many ways can Natasha and
Maxine bé arranged in the other
hoops ?
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Systematic yecording
Tatking and asking questions

Making and testind
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The Ladybird needs to have the same
nompber "ot spots on both sides.

Ask the children to investigate whidh
nombers work.

Why doesnwt nomber | work 2
Why does number 2 workl

91
klhat abovl’ <:l°1 !

. Sspots? Using Unifix cubes and Iriangle
- ng Uni cvbes a riangles
A"“"Q‘”‘)\.w;pots? mkge towers of ﬂ\e”.same hgeight.

what if —~ Savares?

Explore symmelrical patterns. ~— Pentagons ?
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3 childsen stand on the carpet tlile
grid to make a Lotal of 0.

How many ways can this be done!

Can you stand next to one another
and “make 10?2

If one person stands on S where
con the other two stand ?

gf dit‘[ﬂ‘;nt nomber 3o0ut of 4!
/ d‘ffc : ::';e mbers Choose a tayyel number.
/ tHrerent Giténu ,

<—»a different total, 2 N
\su different sized h""’
grid.
Roll 4 dice, then find which 3 will

take you closest to the target
numbér.

What if
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Counting

Reading and writing
numpers

Adding
Explaining



The badges show the age of each
cdog.

Ask the childven to make up a
set of gquestions about the dog's
ages.

When you add together the ages of
two of “the dogs ‘it makes 21,

Which two dogs couvld it bel

To calevlate a digit fotal: Find out the ages of everyone in
1959 ——> |+ 9+5+9=24 yowr family

\ /7 Born in Investigate the differencesin their
w‘ nges.
Py

How old in dog years ?
The digit total of the yearis 21. How o would they be in dog years
old would the dog be?’ | dog year =7 human years.

15
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Red hot numbers.

How many numbers can you make with
Cvisenaire rods?

Keep trak by covering the numbers
you have made with'a unifix cube

How many numbers can you make
vsing only reds and light greens?

Look at the patterns when only pink
rods can be vsed .

Which totals from Ip to 50p can géu
-~ make ? |

You can use as many of each stamp
as you wish.
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Adding

Cardinal number
Multiplying
Pattern spotting
How many waujsz



Number Poem
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In pairs, ask the childven
bo “discuss and compose
a poem of their swn.
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Work with a partner.

Make vp a multiplying
story.

Organize o pattern
day when the children
come to school wemin9

pattemed clothing.

Look ab the patterns

discvss them , coont

iy

them | draw
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£4 JOHN BURNINGRAM _
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Make a set of laxge cards
at least 30cm X 30cm.
Children organize the
cards to make a range
of brve statements.

Jivenarestricted set of
. n;gvl\dbers, task ﬂ‘f'
. childven to work ingro
S of 3and explove the e
possible nomber sentences.

------------------------- Ask two childven to hold
o the elastic al two
diffevent points.

Ask a third to make as

----------- i many different briangles
Take 3 metres of Knickey as possible
elastic and tie ik bo form How many different |
a civele shopes can yor make Use the geoboard to
Ask a grovp of childen to with /'*Z" l;iz“::g m‘?&ezz ’g?:‘zipd
shand Tnside 1 and Egmre Shapes'as posible.
different shapes. '&2 ugalxgglg crossing
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gohilolren each have a
ecLy bag contat a
dotted,a” striped and
a plain paper bow tie.

5tmultane.w.519 the
children take vt a
bow tie.

What are the chances of
all the bow ties belng
dotted ?

Choose o Shoe .

How big is the person who
weays “this shoe?

Make « (1fe-sixe model
or drawing of them,

[R30000i® Cam® OO0 |seore
“sams | MG BIEDE| 10

2

of one % 5

ier| B9GP G| 2

Have 10 goes and add up
yowr scores.

?
Will you ever get <:Z$ 2

How many Strides world Lt
take eaih person to cross
the classroom ?

Investigate the ditferent
footprints made by each
shoe . y )
rawing roun
T /_...._._....,prcssln lasticine
’ TT—spaint %!Mts

for your teacher
oame <Y Smaller childven
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'thc same

Have a bag with an
ual nuvmber of Spl,
10p’s. and 20p’s. in it.

Take it inturns to grab
a handful of money.

Discuss how many ot each
coin in a grab.

What happens?

Measure your head round
and compare this with
your height

what happens when you do

_»for yow teacher?
s smaney children
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Set the constant Funchion
on the calkviator to
work in thvees.

Investigate the numbess
on the “display.

——=245appear?

Can you predict the
’LSH» number ¢

[

will

Experiment with
dsﬂerent nuvmbers as
constants.

Use two calcvlators,
one set onJ3,one set
on 4.

When will they show
the same numbers?

Will it happen again?
When ?

A sat of playing cards
Minvs thg. ;:"ut 1 cavds,

Investigate pairs of
audst_‘z'hich make o
total of 14.

3 cards?
=, diffevent
totals?

what about
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Use the complete pack
of playing cards.

Be inventive'®
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Make a pile of triangles
cut from a squase.

e
&

Use two Large dice .

Take 4 triangles, fit
them togethier to
make new shapes.

Is a rectangle
possible 2

wWhat {f only foll side
touching iIs allowed ?

Az

Place the two dice one
on top of the other.

How many ways can
seven spots be hidden?

How Mmany ways can yod

oo 5 spots?
hide =+ 12 spots 2
\“...s':ots?
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Investigate shape
making

2 triangles
,,//-:Zz Eria:\‘g Jes
=4 triangles
X5 tria ngles

Use as many triahgles
as you wish to investigale

3 sided shopes
making< s 4 sidel shapes
S 5sided shapes

Using

Investigate other
hidden totals by
us'u\g more than™ 2
dice’.
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Find different ways Ask the children bo

of ordering the teddy vate the bears on o
bears. : Ls::‘al:bcl»f I-10 for
. ‘ eness.
weight the
{7 4&7“ size ColLtect the cdata and
19— age vecord .
Make a collection of
teddy bears.
Investigate valves of Find the most valuable
children’s names word beginning with

JACK 10+1+3+n1=25 A

SITA 19+9+20+1=49

Find the mostvalvable
thiece letter word.

Each letter of the
alphabet has a valve,

/'
Azl Bs2 Cz3.....7326 ”‘\“t“bwtq?:im;tems

pop grovps
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Use a calenday with the
days arranged ina grid.

Choose any month of the
yéar-

Look at any four days
whidh form a squave.

3152
u'él"

Investigate the totals
of the diagonals.

Use a different 2x2

_ ,Bf‘doA

What aboot a 3x3 grid 2

How manz months start
with a Wédnesday?

Explore and vecovd
starting days.

Make a collection of
sponges of variovs
colons, size s and textures.

Which sponge covers the
most space ?

Investigate whidh spenge
holds the most wastl;r.

Discuss fair tcsting_
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National Curriculum Links

Using and Applying  Number/Algebra Measures Shape and Space Handling Data

smarties P

containers

bags

milk botle

hoops

ladybirds

carpet tiles

Wendy's dogs

red hot numibers

oumber poem

wrapping paper

amanging

would you rather..?

people sums

elastic shapes

bow tic game

shoes

calculators

playing cards

cuning and ﬁliing

dice

teddy bears

alphabet

calendar

sponges ] °

The grid indicates some of the areas of mathematics that it is possible for children to encounter as
they explore the activities. .



With thanks to the children and staff of the following schools:

Albemarle JM&I, London SW17

Baring Primary , Lewisham, London
Honeywell Infant, Battersea, London

Jubilee Primary School, Bexley, Kent
Kinoulton Primary,Nottingham

Lynncroft Primary, Nottingham

Raynville Primary, Leeds

Redhills Combined, Exeter

Worple Road Primary, Hounslow, Middlesex

The books mentioned on pages 19 and 20 are :

page 19 :
Anno's Mysterdous Multiplying Jar by Mitsumasa and Masaichiro Anno (1982)

ISBN 0-370-30958-8
Bodley Head Ltd.

page 20
Would You Rather... by John Burningham (1978)

ISBN (0-00-662394-8
Fontana Picture Lion

The ladybird enlargement for the activity on page 11 may be freely photocopied within the
institution purchasing this booklet



The Association of Teachers of Mathematics This C!C“:IJmﬁ'nt is
copyright ATM and

f t ics educators issi
for mathematics educator others, Permissions:

primary, secondary and higher copyright@atm.org. uk

7 Prime Industrial Park = Shaftesbury 5t « Derby « DE23 8YE = +44 (0) 1332 346599 » www.atm.org.uk « info@atm.org.uk

The attached document has been downloaded or otherwise acquired from the website of the 72144/ . f?
Association of Teachers of Mathematics (ATM) at www.atm.org.uk g RZ@ Hdtten
Legitimate uses of this document include printing of one copy for personal use, reasonable mf?_@;?ﬂﬂ' -
duplication for academic and educational purposes. It may not be used for any other purpose in ;

any way that may be deleterious to the work, aims, principles or ends of ATM. M‘g’& ad- ':ﬁ}
Neither the original electronic or digital version nor this paper version, no matter by whom or in M .,_‘;('0“1:“

what form it is reproduced, may be re-published, transmitted electronically or digitally, projected

or otherwise used outside the above standard copyright permissions. The electronic or digital version may not be uploaded to a
website or other server. In addition to the evident watermark the files are digitally watermarked such that they can be found on
the Internet wherever they may be posted.

Any copies of this document MUST be accompanied by a copy of this page in its entirety.

If you want to reproduce this document beyond the restricted permissions here, then application MUST be made for EXPRESS
permission to copyright@atm.org.uk

The work that went into the research, production and preparation of
this document has to be supported somehow.

ATM receives its financing from only two principle sources:
membership subscriptions and sales of books, software and other
resources.

Membership of the ATM will help you through
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speakers and workshops and seminars led by experienced facilitators.

eRegular e-newsletters keeping you up to date with developments in the learning and teaching of mathematics.

e Generous discounts on a wide range of publications and software.

¢ A network of mathematics educators around the United Kingdom to share good practice or ask advice.

e Active campaigning. The ATM campaigns at all levels towards: encouraging increased understanding and enjoyment
of mathematics; encouraging increased understanding of how people learn mathematics; encouraging the sharing
and evaluation of teaching and learning strategies and practices; promoting the exploration of new ideas and
possibilities and initiating and contributing to discussion of and developments in mathematics education at all
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e Representation on national bodies helping to formulate policy in mathematics education.

e Software demonstrations by arrangement.

Personal members get the following additional benefits:
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e Advice on resources, curriculum development and current research relating to mathematics education.

e Optional membership of a working group being inspired by working with other colleagues on a specific project.

e Special rates at the annual conference

e Information about current legislation relating to your job.

e Tax deductible personal subscription, making it even better value

Additional benefits

The ATM is constantly looking to improve the benefits for members. Please visit www.atm.org.uk regularly for new
details.

LINK: www.atm.org.uk/join/index.html




