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About Numicon

Numicon is a distinctive multi-sensory approach to children’s
mathematical learning that emphasizes three key aspects of
doing mathematics: communicating mathematically, exploring
relationships and generalizing.

Numicon was founded in the daily experience of intelligent
children having real difficulty with maths, the frequent
underestimation of the complexity of the ideas that young
children are asked to face when doing maths and recognition of
the importance of maths to them and to society as a whole.

Numicon aims to facilitate children’s understanding and
enjoyment of maths by using structured imagery that plays to
children’s strong sense of pattern. This is done through research-
based, multi-sensory teaching activities.

Numicon takes into account the complexity of abstract number
ideas and seeks to foster the self-belief necessary to achieve in the
face of challenge or difficulty.

Through the combination of communicating mathematically
(being active, talking and illustrating), exploring relationships
and generalizing, children are given the support to structure their
experiences: a vital skill for both their mathematical and their
overall development.

A multi-sensory approach, particularly one that makes use of
structured imagery, provides learners with the opportunity to
play to their strengths, thereby releasing their potential to enjoy,
understand and achieve in maths. By watching and listening to
what children do and say, this enjoyment in achievement is also
shared by teachers and parents.

Numicon strives to support teachers’ subject knowledge

and pedagogy by providing teaching materials, Professional
Development and on-going support that will help develop a better
understanding of how to encourage all learners in the vital early
stages of their own mathematical journey.

Oxford
OWL

For school
Discover free eBooks, teaching
notes, advice and support

For home

Helping your child’s learning
with free eBooks, essential
tips and fun activities

www.oxfordowl.co.uk
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Using Numicon Pupil Books

Intfroduction

The Numicon Pupil Books have been created to help children develop mastery of

the mathematics set out in Numicon Teaching Resource Handbook (TRH) activities.

The questions in the Pupil Books extend children’s experiences of live TRH activities,
giving them the opportunity to reason and apply what they have learned, deepen their
understanding, take on challenges and develop greater fluency.

Just like the teaching activities, all Pupil Book pages are designed to stimulate discussion,
reasoning and rich mathematical communicating. The Numicon approach to teaching
mathematics is about dialogue. It is about encouraging children to communicate
mathematically using the full range of mathematical imagery, terminology, conventions
and symbols.

All questions in the Pupil Books relate to specific Numicon TRH activities. At the top of each
Pupil Book page you can find details of the Activity Group the page relates to (for example,
Calculating 1). The number after the decimal point tells you which focus activities the

page accompanies (so Calculating 1-2 goes with focus activity 2). It is crucial to teach the
relevant focus activities before children work on the questions. The Pupil Book questions
are designed for children who are succeeding with specific TRH activities, and will invite
them to think more deeply about a topic. If you find that children are struggling with a
focus activity, details are given in the Teaching Resource Handbooks of other live activities,
provided earlier in the progression, which you can work through together to support them
until they are ready o move on.

There's a recommended order to teach the Activity Groups in and the Pupil Book materials
follow this order of progression, too, as you'll see from the contents page. You can use this
order to help children see how their ideas and understanding build upon what they have
learned before.

These Pupil Book questions have been developed as a large bank that you can select
from to best meet the changing needs of the children in your class. You can decide which
questions are suitable for which children at which time, and no child is expected to find
every question useful. How you choose to use the questions might also vary, for example,
you may find that particular questions are useful to discuss and work through together as
a class.

Intelligent practice

The 'Practice’ sections target two areas. Routine practice is used to promote fluency with
particular aspects or techniques. Non-routine practice questions offer challenges in varied
ways designed both to improve fluency and to deepen and extend understanding. Practice
for simple fluency usually comes first and the questions on each page become progressively
more challenging.



Going deeper

‘Going deeper’ questions are designed to develop children’s growing mastery of an areq,
challenging their understanding beyond routine exercises. In these sections, children

are commonly asked to check, explain and justify their strategies and thinking. Trying to
explain something clearly helps promote, and is a key indicator, of developing mastery.

Using the Pupil Books

Doing mathematics involves much more than logic, and children’s emotions are crucially
important. Thoughtful progress is more likely to happen through encouraging curiosity
and good humour, and engaging with children in a polite and calm way. This is why the
phrasing and tone of Numicon Pupil Book questions are deliberately different to many
mathematical textbooks. For example, we often begin questions for children with, “Can
you ... ?" If any child says simply, ‘yes’ or ‘'no’ in response, we'd suggest replying with,
“Can you show me how ... ?” or “That's interesting, can you say anything about why
not?” These invitations are effective beginnings to the kinds of open conversation and
discussions that are at the heart of the Numicon approach.

Some Pupil Book questions have a pair work symbol to signal that these require specific
work with a partner, and help with classroom management. These are not the only
questions where working with a partner is likely fo be beneficial, however. All Pupil
Book questions should be seen as opportunities for rich mathematical communicating
between anyone and everyone in the classroom at all times, and this should be actively
encouraged wherever you think appropriate. The Numicon approach is crucially about
dialogue - action, imagery, and conversation.

Finally, the Pupil Book questions are there to be enjoyed. Children who are supported,
and who are succeeding, generally relish challenge and further difficulty. We hope you as
teachers will also enjoy the journeys and pathways that these books will take children and
their teachers jointly along.

Dr Tony Wing



A guide to the Numicon
teaching resources

Numicon Pupil Books fit with the other resources shown here to fully support your teaching.
You can also find additional resources, including an electronic copy of this answer book, on
Numicon Online. This is available on the Oxford Owl website (www.oxfordowl.co.uk).

Numicon resources

Teaching & Planning

Homework

Teaching
Resource
Handbooks &
Implementation
Guides

----------- Explore Mores

Numicon
Online &

Apparatus
Explorer Independent Practice
Assessment Progress Pupil Book &
Books Extension

Teaching Resource Handbooks

There is a Number, Pattern and Calculating and a Geometry, Measurement and Statistics Teaching
Resource Handbook for each year group. The teaching in these handbooks is carried out through
activities. You will find detailed support for planning and assessment here, along with vocabulary
lists, the key mathematical ideas covered and photocopy masters.

Implementation Guides

Each Teaching Resource Handbook comes with an Implementation Guide. These provide guidance
on the Numicon approach, how to implement this in the classroom and valuable information to
support subject knowledge, including explanations of the key mathematical ideas covered and a
glossary of mathematical terms used.



Explore More Copymasters

The Explore More Copymasters provide homework that enables children to practise what
they are learning in school. For Geometry, Measurement and Statistics, these are given in
the back of the Teaching Resource Handbook. For Number, Pattern and Calculating, these
are provided in a separate book.

A homework activity is included for every Activity Group. Each one includes information
for the parent or carer on the mathematics that has been learned in class beforehand
and how to use the work together. These activities can also be used in school to provide
extra practice.

Explorer Progress Books

There are four Explorer Progress Books for each year group (one for Geometry,
Measurement and Statistics and three for Number, Pattern and Calculating).
There are two pages in the Explorer Progress Books for each Activity Group
which can be used to assess children’s progress, either immediately after the
Pupil Book questions or at a later point fo find out what learning has been
retained. These Progress Books give children the opportunity to apply what they
have learned to a new situation.

Apparatus

Physical Apparatus on the Interactive
apparatus Whiteboard Software

A wide range of apparatus and structured imagery is used in Numicon to enable children
to explore abstract mathematical ideas. You can find digital versions of this apparatus

in the Interactive Whiteboard Software available through Numicon Online. Here you can
manipulate the apparatus from the front of the class and save anything you have set up
for future use.

Numicon Online for planning and assessment support

Many other resources are provided on Numicon Online to support your planning, teaching
and assessment. There are editable planning documents, photocopy masters and videos

to support teaching. Assessment resources here include assessment grids for the Explorer
Progress Books and milestone tracking charts to monitor children’s progress throughout

the year. You can access all these resources, along with the Interactive Whiteboard Software,
through the Oxford Owl website (www.oxfordowl.co.uk).



Planning chart

The chart below shows you how the Activity Groups in the Teaching Resource Handbooks
and the Pupil Book pages fit together and the key learning that is covered. The order follows

the recommended teaching progression.

Key to abbreviations used on the chart

NPC: Number, Pattern and Calculating Teaching Resource Handbook
GMS: Geometry, Measurement and Statistics Teaching Resource Handbook

NNS: Numbers and the Number System

Geo: Geometry

Calc: Calculating

PA: Pattern and Algebra
Mea: Measurement

Activity group title and pages in the
Teaching Resource Handbook

Accompanying
Pupil Book pages

Milestone statements covered

Calc 1: Developing fluency with
adding and subtracting facts to 10
(Number, Pattern and Calculating 3,
pages 120-125)

p2-5

NPC Milestone 1

e Fluently recall adding and subtracting facts of all numbers to 10
and use these when adding lists of small numbers

e Fluently recall most adding and subtracting facts of all numbers
to 20 and use efficient strategies to calculate those not known

ones with base-ten apparatus
(Number, Pattern and Calculating 3,
pages 80-83)

NNS 1: Finding how many by p6-9 NPC Milestone 1
grouping in 10s and 100s ) ¢ Give a sensible estimate of numbers of more than 100 objects
(Number, Pattern and Calculating 3,
pages 76-79)
Calc 2: Developing fluency with p10-13 NPC Milestone 1and 2
T\‘ddmbg ar;d;ubtrac;lgglfacl:fjfo 20 ¢ Know and use patterns in adding and subtracting facts for any
(Num ?;6 C:Szm and talcuialing o, number to 20 and beyond to recall facts, to organize them
pages 126-132) systematically, and to check that all combinations have been
found
e Use known adding and subtracting facts to derive facts to 30
e Use understanding of equivalence, the ‘=" symbol and
knowledge of the inverse relation between adding and
subtracting to solve problems where the empty box symbol
represents an unknown number
NNS 2: Exploring hundreds, tens and | p14-17 NPC Milestone 1

¢ Count aloud across multiples of 100 and multiples of 1000
e Read, write and build (with apparatus) 2- and 3-digit numbers

* Relate grouping and place value notation to say the value of
each digit in a 3-digit number




Activity group title and pages in the
Teaching Resource Handbook

Accompanying
Pupil Book pages

Milestone statements covered

PA 1: Exploring the inverse
relationship between adding and
subtracting

(Number, Pattern and Calculating 3,
pages 44-48)

p18-21

NPC Milestone 2

¢ Recognize when a given number is a multiple of 2, 3, 4, 5,
8 or 10 (at this stage a few children may recognize common
multiples but this is not a milestone)

NNS 3: Keeping count and writing p22-25 NPC Milestone 2
numbers down . ¢ Understand the use of zero as a place holder
(Number, Pattern and Calculating 3,
pages 84-87) ¢ Count forwards and backwards in sequences of multiples within
their working range
Calc 3: Mental methods for adding p26-29 NPC Milestone 2
s'Lnglet:dlgFl)t Eumbe'jc culating 3 e Explain how three related numbers are connected through the
(Number, Patfern and Calculating 3, inverse relation and write all the related adding and subtracting
pages 133-137) facts
¢ Recall and use adding and subtracting facts to 10 and the
bridging strategy in any adding and subtracting calculations that
involves crossing multiples of 10, and explain the steps they have
taken
Calc 4: Mental methods for p30-33 NPC Milestone 2
subtracting single-digit numl?ers ¢ Know that multiples of 10 and 100 are important milestones on
(Number, Pattern and Calculating 3, the number line
page 138-143)
e Know how to adjust calculations and compensate when adding
and subtracting 9 and when to use this relationship
PA 2: Exploring steps of constant size | p34-37 NPC Milestone 2
f’i\l\rough s:qtttsences;::n;ulrﬁl'es 5 * Notice patterns in sequences of multiples, explain the rule for
iNumber, Patiern and Calculaiing 3, the sequence and use this fo find missing numbers
pages 49-54)
Geo 1: Investigating the parts and p38-41 GMS Milestone 1
properties of polygons and polyheéra e Use resources to show, or find examples of, horizontal, vertical,
(Geometry, Measurement and Statistics 3, parallel and perpendicular lines
pages 27-33)
e Build 3D skeleton shapes, relating these to named 3D shapes
and shapes in their everyday environment
e Describe the properties of 3D shapes in different orientations,
and consider the number of faces, vertices and edges
Calc 5: Revising multiplying as p42-45 NPC Milestone 2

repeated adding
(Number, Pattern and Calculating 3,
pages 144-147)

e Understand that multiplying is a form of calculating used
instead of repeated adding and recognize when they need to
multiply to solve a problem

¢ Read multiplying number sentences

¢ Read and write multiplying sentences using the 'x’ symbol,
model them with structured apparatus showing understanding
of the word ‘product’

10




Activity group title and pages in the Accompanying Milestone statements covered
Teaching Resource Handbook Pupil Book pages
Calc 6: Exploring multiplying through | p46-49 NPC Milestone 3
arrays e Recall most multiplying facts of 2, 3, 4, 5, 8 and 10 multiplyin
(Number, Pattern and Calculating 3, iables Pying T pying
pages 148-152)
¢ Know and use the commutative property of multiplying
¢ Represent multiplying problems with structured apparatus and
arrays
¢ Know that changing the order of numbers in multiplying
problems does not change the product
Calc 7: Revising dividing as ‘How p50-53 NPC Milestone 3
C o
many ... In-...: . ¢ Recognize that dividing can be expressed as finding ‘how many
(Number, Pattern and Calculating 3, groups are there in ... 7'
pages 153-159) o
¢ Read, build with structured apparatus, and write dividing
number sentences using the "= symbol
e Notice and explain the inverse relation between dividing and
multiplying and know that they can use multiplying facts to
derive dividing facts
e Explain and interpret a realistic context as one inviting either
‘multiplying’ or “dividing’ and use the inverse relation between
multiplying and dividing when solving problems
¢ Know that multiplying has a commutative property and use this
to help when solving dividing questions
e Interpret a remainder as what is left after grouping
Geo 2: Identifying and comparing p54-57 GMS Milestone 1
angles by size L ¢ Move objects, or themselves, to show their understanding of
(Geometry, Measurement and Statistics an angle as a description of a furn
3, pages 34-40)
¢ Show how the number of right angle furns relates to a half,
three-quarters and full turn
¢ Manipulate resources to make and order right angles and
angles greater, or less than, a right angle
NNS 4: Partitioning 2- and 3-digit p58-61 NPC Milestone 3
numbers with and without mpney ¢ Relate pounds and pence notation to hundreds, tens and ones
(Number, Pattern and Calculating 3,
pages 88-92) ¢ Use knowledge of partitioning fo solve money problems
Geo 3: Sorting and classifying 2D and | p62-65 GMS Milestone 1

3D shapes
(Number, Pattern and Calculating 3,
pages 41-48)

* Recognize angles in 2D shapes and relate these to the
properties of regular and irregular shapes

e Use sorting diagrams to organize 2D or 3D shapes according to
criteria they have chosen, and explain their reasoning

n



Activity group title and pages in the
Teaching Resource Handbook

Accompanying
Pupil Book pages

Milestone statements covered

NNS 5: Ordering and structuring
numbers to 1000

(Number, Pattern and Calculating 3,
pages 93-99)

p66-69

NPC Milestone 3

¢ Understand relative values of numbers to 1000, including
recognizing the idea of a range of numbers and use of symbols
'~ ’<"and’ >' for labelling a range of numbers

e Partition numbers up to 1000 into hundreds, tens and ones and
to derive other ways of partitioning them

¢ Relate knowledge of patterns on a 100 square to an array for
1000 and use patterns when finding numbers in different arrays
and number squares

and looking for patterns
(Number, Pattern and Calculating 3,
pages 176-180)

Calc 8: Adding and subtracting p70-73 NPC Milestone 3
anulh[k))Ies lng:O and(:OCO culafing 3 e Use fluent recall of adding and subtracting facts to 10 when
(Num ?(:’0 (;62”] and diculaling o, adding and subtracting multiples of 10 and multiples of 100,
pages 160-166) first whole tens or whole hundreds moving on to add whole
tens and whole hundreds to 2- and 3-digit numbers
Calc 9: Patterns of similar adding and | p74-77 NPC Milestone 4
T’:‘Jbtrgchnpg ;alculcfcljogsl \afing 3  Record work systematically in order to quickly spot patterns
umber, Pattern and Calculating 3,
pages 167-175) e Explain how they are using place value and known number
facts to solve similar calculations
e Use knowledge of equivalence and number relationships to
adjust numbers involved in a variety of calculating situations
and explain their reasoning
e Use fluent recall of doubles of numbers to 10 when solving
problems that involve doubling and halving higher numbers
e Use fluent recall of adding and subtracting facts of 10 when
finding complements to 100
PA 3: Reading and creating scales p78-81 NPC Milestone 4
“v:'th ckijlffe;er:: |nterv(¢;lé lculating 3 ¢ Use knowledge of sequences of multiples to label intervals
umber, Pattern and Calculating 3,
pages 55-60) ¢ Use knowledge of number relationships to read values
in-between marked infervals
e Count in multiples of 25 and 50
NNS é6: Finding halfway, roundingto | p82-85 NPC Milestone 4
:Il\]e nzare;t t]to or loc(i)C culafing 3 ¢ Find halfway between two multiples of 10 and two multiples of 100
umber, Pattern and Calculating 3,
pages 100-104) ® Round any 2- or 3-digit number to the nearest 10 or 100
Calc 10: Learning multiplying facts p86-89 NPC Milestone 4

¢ Develop fluent recall of many facts from 2, 3, 4, 5, 8 and 10
times tables

¢ Recognize that some times tables have multiples in common

e Use doubling and halving as a strategy for deriving related
multiplying facts between the 2, 4 and 8 times tables and
between the 5 and 10 times tables

12




Activity group title and pages in the
Teaching Resource Handbook

Accompanying
Pupil Book pages

Milestone statements covered

Calc 11: Introducing the sharing
structure of dividing

(Number, Pattern and Calculating 3,
pages 181-185)

p90-93

NPC Milestone 4

¢ Know that we use dividing to solve problems involving sharing
as well as those involving grouping

¢ Know that there can be remainders in sharing situations

* Write dividing sentences in response to problems illustrated by
arrays, Numicon Shapes or number rods

e Use the inverse relation between multiplying and dividing when
solving sharing problems

PA 4: Extending sequences and p94-97 NPC Milestone 5
finding differences ) e Know that finding a constant difference is a useful strategy for
(Number, Pattern and Calculating 3, finding the rule for a sequence
pages 61-67)
Calc 12: Partitioning strategies for p98-101 NPC Milestone 5
c':\lddlnbg uu;d;ubtrac:légl lafing 3 e Use partitioning into hundreds, tens and ones as a strategy for
(Number, Pattern and Calculating 3, adding and subtracting 2- and 3-digit numbers
pages 186-192)
e Use structured apparatus when adding and subtracting
2- and 3-digit numbers to show understanding of how these
are partitioned, regrouped, recombined or redistributed and
can transfer this to a written method of recording in columns
Mea 1: Telling the time to the minute | p102-105 GMS Milestone 2
on the 12-hour dlock . e Tell times to the nearest minute, both past and to, shown on
(Geometry, Measurement and Statistics 3, analogue clocks
pages 57-62)
¢ Discuss differences and similarities between digital and
analogue clocks including analogue clocks with Roman
numerals, and explain how they display the time
e Say times shown on a 12-hour digital clock
e Calculate a given number of minutes earlier and later than
times shown on a 12-hour digital clock
Mea 2: Exploring units of time p106-109 GMS Milestone 2

(Geometry, Measurement and Statistics 3,

pages 63-68)

e Use ferms such as midday, midnight, a.m. and p.m. to explain
how time progresses and is labelled in a 24-hour day

¢ Find and compare durations of time across 24 hours, including
times starting at half past the hour

e Compare and order units of time, and know the number of
seconds in a minute, minutes in an hour and hours in a day

e Recall, or know how to work out, the number of days in each
month and the number of days in a year, or leap year

13



Activity group title and pages in the
Teaching Resource Handbook

Accompanying
Pupil Book pages

Milestone statements covered

Calc 13: Using apparatus and imagery
to introduce the written column
method for adding

(Number, Pattern and Calculating 3,
pages 193-198)

p110-113

NPC Milestone 5

¢ Choose whether a mental or column method is the most
appropriate before solving different adding and subtracting
problems

¢ Use rounding when making a reasonable estimate of the
possible answer to an adding or subtracting problem

¢ Add or subtract amounts of money over £1 using a written method

Calc 14: Using apparatus and p4-17 NPC Milestone 5

|mag!ery to sEJpport sub.frochng o |llustrate mental strategies for adding and subtracting 2- and

and introducing the written column .-, .
3-digit numbers on an empty number line

method

(Number, Pattern and Calculating 3, e Use the inverse relation between adding and subtracting to

pages 199-204) check solutions to calculations

Calc 15: Exploring ratio and scaling p118-121 NPC Milestone 5

prrci):lems at:d;nm;duc::glﬂ'\e Sh°: ¢ |llustrate scaling up and ratio problems with structured

:{ 'd?n methods of muffiplying an apparatus and use the language of scaling and ratio to explain

viding ) their solutions

(Number, Pattern and Calculating 3,

pages 205-211) ¢ Make general statements about what happens when
multiplying and dividing by 10

e |llustrate and find solutions to multiplying and dividing problems

involving tfeen numbers using structured apparatus and recall
of facts

Mea 3: Measuring accurately and p122-125 GMS Milestone 3

calculating with metres, centimetres
and millimetres

(Geometry, Measurement and Statistics 3,
pages 69-73)

e Show understanding of metres, centimetres and millimetres, by
making sensible estimates of lengths using suitable units

¢ Convert between metres and centimetres, and centimetres and
millimetres

¢ Solve real-life measure problems by adding and subtracting
lengths, including those given in mixed units

* Measure accurately to calculate the perimeter of rectangular
shapes

e Complete tally charts and pictograms to collect and present
data, then discuss their findings

14




Activity group title and pages in the Accompanying .
Teaching Resource Handbook Pupil Book pages Milestone statements covered
Mea 4: Calculating with pounds and | p126-129 GMS Milestone 3
pGence, ani/\hondllng montzys ics 3 ¢ Use mathematical apparatus to model and discuss the
(Geometry, Measurement and Stafisfics 3, relationship between the values of 1p, 10p and £1 coins
pages 74-79)
¢ Make given amounts of money up to £10, using the fewest coins
and/or notes
e Calculate the total of two prices given in pounds and pence,
and discuss their strategy, e.g. adjusting, rounding
e Decide if goods are affordable, given a certain budget, and
calculate the change they should receive
Calc 16: Making connections between | p130-133 NPC Milestone 6
d'vl'd':'gﬁ'mo i?,uf‘:l zt(ims and e Fluently recall double and half facts and use these to find halves
calculating with fractions ) and quarters of numbers within their working range
(Number, Pattern and Calculating 3,
pages 212-217) ¢ Make connections between unit fractions as operators and
division by integers (e.g. connect halving and quartering with
dividing by 2 and 4, and finding thirds with dividing by 3)
¢ Interpret remainders as fractions and notice that the context
will affect how we deal with the remainder when dividing odd
numbers into two or four parts
« Differentiate between finding half of a number and finding how
many halves are in a number
Mea 5: Measuring and calculating p134-137 GMS Milestone 4
vé'th gr?m;sv\and kllogrumsd Stofistics 3 e Use a dial weighing scale to measure individual amounts in
(Geometry, Measurement and Statistics 3, 100 increments, up to 5kg
pages 80-87)
* Recognize equivalences between g and kg, e.g. 1000g = Tkg,
5009 = 7kg, 2509 = 7kg
¢ Find the total mass of two or more items and the difference in
mass between items
e Interpret word problems involving mass, modelling with weights
or other apparatus, as appropriate
Mea 6: Measuring and calculating p138-141 GMS Milestone 4

with litres and millilitres
(Geometry, Measurement and Statistics 3,
pages 88-92)

o Recall that there are 1000 ml in 12 and know, or work out, the
volume of%JZ, %2 and %2 inml

e Understand the term ‘capacity” and make sensible estimates of
volumes of liquid held in different containers

¢ Measure out a precise volume of liquid using the scale on a jug
or other scaled vessel

e Solve capacity word problems, e.g. ‘What is the total volume
of..?", and ‘How much is left if | pour out...?

15



16

Activity group title and pages in the Accompanying Milestone statements covered
Teaching Resource Handbook Pupil Book pages
NNS 7: Understanding fractions of a | p142-145 NPC Milestone 6
vl:hok; ang f:tachonsdcg rlwurln?erss ¢ Connect ordinal number names with names for fractions and
(Num ?85 c;lgrn and talcuiating o, understand that the denominator (i.e. the name of the fraction)
pages 105-110) tells us how many parts a whole has been divided into and the
numerator tells us how many of those parts are represented
e Know that fractions have places on the number line between
whole numbers (integers)
¢ Know that the greater the number of parts a number is divided
into, the smaller each of the parts becomes
NNS 8: Using fraction notation to p146-149 NPC Milestone 6
describe parts of a discrete sgf o Know that half can be represented by different equivalent fractions
(Number, Pattern and Calculating 3,
pages 111-117) o |llustrate written fractions with apparatus and can write a
fraction in response to seeing it built with apparatus
e Add and subtract fractions with the same denominator within
one whole Shape and within one set
PA 5: Finding all possibilities and p150-153 NPC Milestone 6
invesligating a generol sta'remem‘ ¢ |Investigate suitable problems and work systematically to show
(Number, Pattern and Calculating 3, . I
that they have tried and tested all possibilities
pages 68-74)
e Choose efficient recording systems
e Express a general statement and explain their reasoning
Geo 4: Using grids and grid p154-157 GMS Milestone 4

references
(Geometry, Measurement and Statistics 3,
pages 49-55)

e Present data that they have collected in tables and scaled bar charts

¢ Notice patterns in tables and bar charts, e.g. The difference
between the most and least popularis ... ”

o |dentify positions on a grid, using letter/number grid references,
e.g.D6

¢ Describe movements on a grid with increasing accuracy, e.g.
forward 2, left 1, down 3




Cover
Practice

The yellow team have scored 44 points. They scored 24 points
in the red hoop and 20 points in the yellow hoop. Encourage
children fo use times tables facts as a quick way to work out
the answer: red hoop: 8 x 3 = 24; yellow hoop: 4 x 5 = 20.

24 +20=144

Some children may try to find the answer using repeated
adding (8 + 8 + 8 + 4 + 4 + 4 + 4 + 4) or they may use this as
a way of checking their answer.

Going deeper

There are three possibilities:

red hoop: 2; yellow hoop: 0

red hoop: 1; yellow hoop: 2

red hoop: O; yellow hoop: 4

Encourage children to work systematically, and to use their
times tables facts, to find all the possibilities.

Page 2: Exploring all the combinations of
numbers to 10 (Calc 111 & 1-2)

Practice
1 a Three of the adding facts on the track fotal 7: 4 + 3, 5 + 2
and 6 +1.

b Other ways that total 7are: 3+ 4,2 +5,1+ 6,0+ 7,7 + 0.

2 a Five of the adding facts on the track total 9: 1+ 8, 2 + 7,
6+3,7+2,4+5.

b Other ways that total 9 are: 9+0,8 +1,5+4,3+6,0+ 9.

Going deeper

1 You can be sure that you have found all the ways of making
7 lor 9) by arranging apparatus for each combination of
two numbers in order or by writing each combination (using
two numbers) that equals 7 (or 9) in order. You can then
see that you have them all and that you have not left any
combinations out.

2 Children could use Numicon Shapes fo explore the
combinations here. If children want to show both ways of
making the combinations, e.g. 2 and 6 and 6 and 2 they
will need: two 1-shapes, two 2-shapes, two 3-shapes, two
4-shapes, two 5-shapes, two 6-shapes, two 7-shapes,
two 8-shapes. The combinations are:
8+0
0+8
7+1
1+7

2+6

Cover and Pages 2 to 3

6+2
3+5
5+3
4+4

If children just want to show one way for each combination
(because they understand they can then reverse the order
of the numbers), they will need: one each of a 1-shape, a
2-shape, a 3-shape, a 5-shape, a 6-shape, a 7-shape,

an 8-shape and two 4-shapes.

3 The numbers will be any two numbers with a difference of 5
that total less than 13, e.g.
3+5=0+38
3+6=1+38
3+7=2+8
3+8=3+8
3+9=4+38

Page 3: Subfracting numbers from 10 and
below (Calc 1-3)

Practice
1 a Three facts on the track subtract from 6: 6 =2, 6 = 0, 6 — 3.

b The missingonesare: 6 —1,6 —4,6 - 5,6 - 6.
2 a Four facts on the track subtract from 8: 8 — 4,8 - 3,8 - 6,
8-5.
b Other possibilities are: 8 - 0,8 -1,8-2,8-7,8 - 8.

Going deeper

13+4=7and7-3=4
2+6=8and8-6=2
5-4=1and4+1=5

2 Answers will vary but could include:

a when 0 is added to any number the number does not
change

b when 1is added to any number the answer is always the
next whole number

¢ when 0 is subtracted from any number the number does
not change

d when half of a number is subtracted the answer is always
the same as the number being subtracted (children
will have had fo recognize the doubling and halving
relationship between the numbers)

e when 2 is added to any number the answer is always the
whole number after the next whole number

f when subtracting two consecutive numbers the answer
is always 1

7
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Pages 4 to 7

Practice

1

N

Answers willvary,e.g. 5+1+4and3+3+4and 6 + 4
and5+2+2+1

or5+43+1+1and4+2+4and6+4and5+3+2
or5+5and4+3+3and6+1+1+2and4+4+2
or6+3+land5+4+1and5+2+3and4+4+2

oré6+2+2and4+3+3and5+5and4+4+1+1

Numbers in each separate adding sentence can be in a
different order.

a The total value is 20.
b Answers will vary.

Going deeper

1

N

Answers could vary but look for children who notice the fact
of 10, i.e. 6 + 4 and then add the 10 to 15 to equal 25.

When estimating children should refer to the relationships
between the numbers each child scored, e.g. Asmat and
Zara both scored a 10 and a 5. Asmat scored a 9 and a
6, which are both higher numbers than Zara’'s 7 and 4.
Although Zara scored a 3 to Asmat's 1, it is not enough to
make her score higher than Asmat's.

Sam 29, Ann 26, Asmat 31, Zara 29 so Asmat has the highest
score.

Practice

1

a Answers will vary, e.g.

b Answers will vary, e.g.

Going deeper

1 a The answer to the smallest number that can be made is 8.
1is in the middle with 2 and 5 on one diagonal and 3 and
4 on the other.

The highest number that can be made is 25. 10 is in the
middle with 8 and 7 on one diagonal and 9 and 6 on
the other.

b The answer to the smallest number that can be made is 6.
(3 in middle, with 1 and 2 and/or 2 and 1 on the diagonals.)

The answer to the largest number that can be made is
27.(8 in middle, with 9 and 10 and/or 10 and 9 on the
diagonals.)

NPC Milestone m

¢ Fluently recall adding and subtracting facts of all numbers to
10 and use these when adding lists of small numbers.

e Fluently recall most adding and subtracting facts of alll
numbers to 20 and use efficient strategies to calculate those
not known.

Practice

1 Answers will vary but children should set out counters in
Numicon Patterns. Look for children who make sensible
estimates.

2 a 42; forty-two; 4 tens and 2 ones
b 90; ninety; 9 tens
¢ 58; fifty-eight; 5 tens and 8 ones
d Answers will vary.

Going deeper

1 Children should show at least some of the following: 63,
sixty-three, six 10-shapes and a 3-shape, six 10-rods and
a 3-rod, 63 on a number line, 63 different objects either
arranged in Numicon Patterns like Ben’s collection and/
or arranged in a different pattern, 63 objects drawn in
Numicon Patterns and/or a different pattern, 63p as six 10p
coins and three 1p coins. Some children may use a variety of
calculations, e.g. 60 + 3 = 63.

2 Answers will vary.

Practice
1 Ravi has 38 stickers.



2 a Tia has fewer in the ones column.
b Tia has more tens.

¢ Tia has 45 stickers and Ravi has 38 stickers so Tia has
more stickers.

Going deeper

1 Initially children should build either 50, 51, 52, 53, 54, 55, 56,
57, 58 or 59 using five 10-shapes and the appropriate ‘ones’
Shape and then refer to all the other numbers as having
5 tens. They should explain that putting numbers in order
means you can be sure you have them all.

N

Mike does not have enough money for the trainers. Children
should explain that he has reversed the digits which means
2 tens are fewer than 6 tens and consequently he does not
have enough money.

Practice
1 Ravi has 1 hundred, 2 tens and 7 ones.
2 a 133; one hundred and thirty-three

b 250; two hundred and fifty

¢ Answers will vary.

Going deeper

1 Ben’s estimate is closer because the difference between
Ben's estimate is smaller than Ravi's. (Ravi's estimate is 30
away from 170 whereas Ben’s is only 6 away.)

N

Molly won the cake.

Practice

1 Children should disagree as Molly does not have more shells
than Ben. Children should mention they both have the same
number of hundreds but Ben has more tens than Molly so
he has more shells. They may then suggest that Molly may
have thought she had a higher number as she does have
more ones than Ben but the place of the numbers matters,
i.e. hundreds are worth more than tens and tens worth more
than ones.

N

a The highest number is 852. The lowest number is 258.

b 825, 582, 528, 285 come in between. Look for children
who work systematically.

Pages 8 to 10

Going deeper

1 The value of the counters shows 3 in the hundreds column so
300; 4 in the tens column so 4 tens and 6 in the ones column
S0 6 ones, so the number is 346.

2 a The highest number you can show with ten counters is 811.

b The lowest number you can show with ten counters is 118.

¢ The lowest 2-digit number you can show with ten counters
is19.

NPC Milestone m
¢ Give a sensible estimate of numbers of more than 100 objects.

Practice
1ad+b6 b5+5 c8+2 di1+9

2 a 20,12, 8 (20 in upper circle, 12 left lower
circle, 8 right lower circle) 12 + 8 = 20,
8+12=20

or

20, 2,18 (20 upper circle, 2 left lower
circle, 18 right lower circle) 2 + 18 = 20,
18+2=20

b 20,17, 3 (20 in upper circle, 17 left lower
circle, 3 right lower circle) 17 + 3 = 20,
3+17=20

or

©
®
o

20, 7,13 (20 upper circle, 7 left lower
circle, 13 right lower circle) 7 + 13 = 20,
13+7=20
3 alB8l+5=70 addingfact5 +5
b 31+ 9] = 40 adding fact1+9
c 6+24=80 addingfact6 + 4

Going deeper

1 These calculations give a total of 20: 16 + 4, 3 + 17, 8 + 12.
An example of an explanation would point out that knowing
facts of 10 and spotting those combinations of ones numbers
is helpful (also knowing which combinations of ones do not
equal 10, e.g. 3 + 8 is too many because 2 + 8 equals 10).

19
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Pages Il to I3

Practice

1 Numicon Shapes: 9 and 6, 8 and 7, 10 and 1 and 4 (to show
11 and 4), 10 and 2 and 3 (to show 12 and 3), 10 and 3 and 2
(to show 13 and 2), 10 and 4 and 1 (to show 14 and 1). Some
children may write facts: 14 +1=15,13 +2=15,12 + 3 =15,
N+4=159+6=158+7=15.

216-0=16 16-9=7
16-1=15 16-10=6
16-2=14 16-1M=5
16-3=13 16-12=4
16-4=12 16-13=3
16-5=1 16-14=2
16 -6 =10 16-15=1
16-7=9 16-16=0
16-8=8

Going deeper

1 a You can adjust 9 + 6 =15 fo show a total of 14 by
subtracting 1from the 6 to make 9 + 5 =14 or by
subtracting 1from the 9 to make 8 + 6 = 14. If children
make other adjustments it would be helpful to ask them to
explain their thinking (some may just use a known fact).

b Answers will vary.

2 Some children may just know the answer. Some may refer to
the relationship between 7 and 3 and the number trio being
7, 3 and 4 and therefore the answer is 14, because they also
understand that when a single-digit number is subtracted
from a 2-digit number the tens don't change

3 a Answers will vary. Some children may explain that they
recognize that 5 is the missing number in the number trio
19,14 and 5 and therefore know the missing number is 5.
Some may refer to the inverse and find the answer because
they know 14 + 5 = 19. Some may understand that if they
subtract 14 from 19 they know the missing number is 5.

b Answers will vary. Some children may explain that they can
subtract 6 from 18 which gives them the answer 12. Some
may refer to the connection between knowing 2 + 6 = 8
and 12 + 6 = 18 so the missing number is 12. Some may
explain relationships based on partitioning numbers, e.g.
knowing the missing number will be more than 10 because
6 + 10 = 16 but the total of 18 means 2 more are needed
andso 6 +12 =18.

4 Answers will vary but each should show a connection with
4+3,e9.54+3,4+930r173 +4.

Practice
1 547=12,7+5=12,12-5=7,12-7=5

2 The adjusted trio could show: 18, 15, 3 so the number
sentences would be: 15+3=18,3+15=18,18 -3 =15,
18-15=3

or
The adjusted trio could also show: 18, 5, 13 so the number
sentences would be: 5+13=18,13+5=18,18 - 5=13,
18 - 13 = 5.
3al4+5=190r4+15=19
cl12+3=150r2+13=15

b13+1=140r3+11=14

Going deeper

For Going deeper questions 1b and 2, you could give children
a copy of number trios cut out from the photocopy master 35
from the Number, Pattern and Calculating 3 Teaching Resource
Handbook.

1 a Luca needs to save £6 more.

b Number trio: 18, 12, 6
¢ He should use the calculation 18 — 12 because itis a
subtracting problem (even though the language used is
‘how much more’).
2 Number sentences: 30 + 30 = 60 and 60 — 30 = 30
Number trio: 60, 30, 30

Children should notice that there are only two possible
number sentences for this type of trio and refer to the double
fact having the same digits which does not result in a
different commutative fact.

Practice
13+7=10
2 a The answer is 9. Knowing 1+ 9 =10 could help you solve this.

b The answer is 12. Knowing 8 + 2 =10 could help you solve
this.

¢ The answer is 14. Knowing 6 + 4 = 10 could help you solve
this.

d The answer is 3. Knowing 7 + 3 = 10 could help you solve this.

e The answer is 20. Knowing 5 + 5 =10 could help you solve
this.

f The answer is 11. Knowing 9 + 1= 10 could help you solve this.



Going deeper

1 Answers may vary but an example of an explanation would
point out the relationship between 32 and 40 and show
understanding that knowing 2 + 8 =10 helps to work out
32 + 8 = 40. So the missing number will be 8. You would
then point out that 32 = 40 — [l is the same number trio and
therefore 8 will be the missing number again.

2 a He needs to run 9km further.

b Some children may see the problem as a subtracting
problem and therefore use 20 - 11=9.

Some children may see the missing part of the problem
and express it themselves using an empty box, e.g.
20=1+ . ormay use 11 + . =20 because itis an
option given. 20 — [l = 11 does not really express the
problem although it uses the same numbers.

3 a Answers may vary as some children may show the answer
using a calculation, i.e. £1 — 60p = 40p. Others may
explain that because they know about the relationship
between 100 and 60 (relating to facts of 10) and understand
they have to find how much more to calculate change, they
know the answer is 40 and therefore 40p.

b Answers will vary: four 10p coins, two 20p coins, one 20p
and two 10p coins, any one or more of the coins in any of
these suggestions could be replaced with the equivalent
5p, 2p or Tp coins.

NPC Milestones m and @

¢ Know and use patterns in adding and subtracting facts for
any number to 20 and beyond to recall facts, to organize
them systematically, and to check that all combinations have
been found.

¢ Use known adding and subtracting facts to derive facts to 30.

¢ Use understanding of equivalence, the ‘=" symbol and
knowledge of the inverse relation between adding and
subtracting to solve problems where the empty box symbol
represents an unknown number.

Practice
1 a8packs b 5packs ¢ 7 packs

2 a 60sixty b 90 ninety ¢ 40 forty

Going deeper

1 Numbers inside the circle could be 1-9, 11-19, 21-29, 31-39,
41-49, 51-59, 61-69, 71-79, 81-89, 91-99. Numbers inside
the rectangle but outside the circle could be: 10, 20, 30, 40,
50, 60, 70, 80, 90, 100.

2 a3packs b 6packs ¢ 9packs d 2packs e 13 packs

Pages 14 to 16

Practice

1 Answers may vary depending how far children continue the
table and whether they realize it could go on indefinitely. The
value is in children recognizing that the number of tens in
each multiple of 10 is seen within the multiple of 10, e.g. 12
and 120.

2 al9tens b 24tens ¢ 75tens

d 8tens e 61tens f 33tens

Going deeper
1 a Answers will vary but each set of numbers should include
each digit shown. For example: 120, 460, 70, 90.
b Answers will vary.

¢ Answers will vary.

Practice
1 The box of milk could be represented using one 100-flat or
ten 10-sticks or one hundred 1-cubes.

N

Hundreds Ones

Tens

I—I.I_=-_
ITI—I—=I.|_'I___I_i
I_Ii

| -
_ I

3 a500 b 900 c 700 d 400

21



Pages 17 to 19

Going deeper Practice
1 160 cubes 117,14,30r17,13,4

2 This is not correct. Ten of the 10-rods should be removed from 2 14+4=180r4 +14 =18
the tens column leaving just five 10-rods, and another 100-flat 19-12=70r19-7=12
should be placed in the hundreds column. The hundreds digit
should be changed from 3 to 4. One of the ones should be
removed or the 6 changed o a 7. So the new number could 19-5=140r19-14=5
be 456 or 457. 17-15=20r17-2=15

16+3=190r3+16=19
18-5=130r18-13=5
12+5=170r5+12=17
N+5=16o0r5+1=16

9+7=160r7+9=16

Practice 16-4=120r16-12=4
1 195 has 19 tens and 5 ones
241 has 24 tens and 1 one Going deeper
759 has 75 tens and 9 ones 1 There are nine number trios for 19 unless children include the
586 has 58 1 46 trio 19, 0, 19 and decide there are ten trios: 1,18, 19; 2,17, 19; 3,
s S8 1ens and 6 ones 16,19; 4,15,19; 5,14,19; 6,13,19; 7,12, 19; 8, 11,19; 9, 10, 19
612 has 61tens and 2 ones
2 a Una paid £7. Number trio: 12, 5,7
443 has 44 tens and 3 ones
b Answers will vary.
2 a 823 b 139
c 217 d 514
e 748, 848, 948. Some children may extend, e.g. 1748,
1848, 1948.
Going deeper Practice
1 4hundreds, 6 tens and 9 ones 1 Answers will vary but an example of an explanation would

point out that because 10 has been added to the total, e.g.
8 to make 18, 10 also needs o be added to one of the other

Other ways might include:

46 tens and 9 ones smaller numbers, e.g. 3 to make 13, to make the number trio
469 ones correct. Some children may decide that 10 was added to the
4 hundreds and 69 ones. 3 making 13 first so therefore 10 needed to be added to the
total, 8 to make 18. Answers should continue to explain how
2 a236 b 241 10 more has been added to the total and one of the smaller
c 482 d Answers will vary. numbers from the second trio to the third. Some children
may identify the connection between the first and third trios
NPC Milestone m as being 20 more and may explain how the 20 needed fo
¢ Count aloud across multiples of 100 and multiples of 1000. balance the trio has been shared between both smaller
¢ Read, write and build (with apparatus) 2- and 3-digit numbers.
numbers.
e Relate grouping and place value notation to say the value of 213+15=28.15+13=28,28-13=15,28-15=13
each digit in a 3-digit number. 3 For Practice question 3 you could give children a copy of
number trios cut out from the photocopy master 35 from
the Number, Pattern and Calculating 3 Teaching Resource
Handbook.
Answers could vary as they could include higher numbers,
For the questions on this page you could give children a copy e.g. 49, 34, 15 but will probably follow the pattern 19, 14, 5 o
of number tfrios cut out from the photocopy master 35 from 19,15, 4 and 29, 14, 15.
the Number, Pattern and Calculating 3 Teaching Resource
Handbook.



Going deeper
1 a Could be 4 or 32.

b Could be 6 or 16.

2 Answers will vary but an example of an explanation would
point out that when adding numbers together it does not
matter which order the numbers are written down or spoken,
the answer is always the same. The total is the largest
number.

3 Answers will vary slightly but children should agree that
these trios are related because the same ones digits are
used in both of them.

Practice

112+13=25
13+12=25
25-12=13
25-13=12
25=12+13
25=13+12
12=25-13
13=25-12

2 The answer is 28. Using two 10-shapes and an 8-shape.
14+14=128,28-14=14,28=14+14

Going deeper

1 Suggestions should include understanding that double
numbers do not have commutative facts as both digits are
identical and they also only have one subtracting sentence.

2 It matters which order the numbers are written in for a
subtracting sentence (unless children understand negative
numbers). If there were 23 apples you could not take 25
away. The answer for subtracting questions is always smaller
than the amount you start with (for whole numbers). Although
23 is smaller than 25 and can be subtracted from 25 the
answer should be smaller (not 48). Some children may just
say the subtracting symbol should be an adding symbol but
should be encouraged to explain further.

3 For Going deeper question 3 you could give children a copy
of number trios cut out from the photocopy master 35 from
the Number, Pattern and Calculating 3 Teaching Resource
Handbook.

The number trio for each problem is the same: 39, 21, 18.
George counts 39 cars altogether. 18 more cars can park in
the car park.

Pages 20 to 22

Practice

1 Answers will vary but should point out relationships between
numbers, e.g. inverse property between adding and
subtracting, how tens don't change when subtracting single
digits from 2-digit numbers, and also show understanding
about equivalence.

a24+B8l=29 b M4 +23 =27

cl@ +24=30 d 26=23+181

e28=2+6 f27=12+18
Going deeper

For these Going deeper questions you could give children a
copy of number trios cut out from the photocopy master 35
from the Number, Pattern and Calculating 3 Teaching Resource
Handbook

1 a The answer is 14. The number trio is 26, 14, 12.

b Other missing number problems could be 26 =14 +?
orl4=26-?o0r12=26-"7
2 Answers will vary but possible number trios are:
38, 25,13, and 18, 15, 3 (cannot use 5, 8, 32)
or
38, 25,13 and 8, 5, 3 (cannot use 18, 15, 32)
or
13, 8, 5and 18, 15, 3 (cannot use 38, 25, 32)
or
18, 13, 5 [cannot use 38, 25, 15, 8, 3, 32)

Some children may notice that the number that can never be
used is 32.

NPC Milestone @

¢ Recognize when a given number is a multiple of 2, 3, 4, 5, 8
or 10 (at this stage a few children may recognize common
multiples but this is not a milestone).

Practice
1 There was 1 counter in the 100s pot, 4 counters in the 10s pot,
5 counters in the 1s pot.

2 [Days of the week Tallies Total
Monday JHTJHT I IR I I 32
Tuesday T M 25
Wednesday JHT JHT JHT JHT JHT JHT JHT | 36
Thursday JHT T JHT JHT I I 28
Friday JH MM I 19
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Pages 23 to 25

Going deeper
1 Answers will vary but could include a tally chart, counters in a
pot, etc. with an explanation of how the method is used.

2 Children will need to organize the collection of data. They will
see they can answer the question from this without having to
draw a graph.

Practice
1 a 100, 110, 120, 130, 140, 150, 160, 170, 180, 190

b 460, 470, 480, 490, 500, 510, 520, 530, 540
¢ 601, 602, 603, 604, 605, 606, 607, 608, 609
d 200, 300, 400, 500, 600, 700, 800, 900

2 186

Going deeper
1 a131,132,133,134,135,136, 137,138,139 or

140, 150, 160, 170, 180, 190, 200, 210, 220

Some children might suggest: 230, 330, 430, 530, 630,
730, 830, 930, 1030.

b 510, 520, 530, 540 — 560, 570, 580, 590, 600 or
546, 547, 548, 549 — 551, 552, 553, 554,555 or
350, 400, 450, 500 - 600, 650, 700, 750, 800.

2 a2m b twenty10-rods ¢ forty 5-rods

Practice
] m
H T o H T (o}
746 593
H T o H T (o]
444 68

H T (o] H T o
86 515

2 For Practice question 2 if you don‘t have number cards

you can use photocopy master 19 from the Geometry,
Measurement and Statistics 3 Teaching Resource Handbook.

Children should show understanding that when they add their
number each time once it reaches 10 ones, those are removed
and 1is placed on the tens column (and any remainder are
left on the ones column). Also, when 10 tens are reached they
are removed and 1is placed on the hundreds column (the
remainder being left on the tens column).

Going deeper

1

The highest number that can be made on a hundreds, tens
and ones abacus is 999. It would need 27 counters.

Answers will vary depending on rules that children agree.

If they agree there must be at least one counter on each
column then you can show six numbers. If they agree the
counters can be placed anywhere you can show 12 numbers.

374 is not correct because there are only 4 counters
representing 40 in the tens column (not 7 to represent 70)
and 7 counters representing 7 ones in the ones column
(not 4 counters representing 4 ones). The 3 counters in the
hundreds column is correct. The correct number is 347.

Practice

1

62 - 620 and 602
37 - 370 and 307
14 — 140 and 104

83 — 830 and 803
26 — 260 and 206
59 — 590 and 509

Going deeper

1

02-01-07

2 a 0002 and 0011 b 0010 and 0019 ¢ 0090 and 0099

d 0120 and 0129 e 0241and 0250 f 0500 and 0509
g 0710 and 0719 h 1000 and 1009



NPC Milestone @

¢ Understand the use of zero as a place holder.
e Count forwards and backwards in sequences of multiples
within their working range.

Practice

1 Answers may vary but some children may say they would
double 6 to equal 12 and add 1. Others may suggest
doubling 7 to equal 14 and subtracting 1. Some will suggest
using bridging, e.g. by partitioning the 6 into 3 and 3; adding
3 to the 7 to equal 10 then adding 3 more to equal 13.

2 Children may use Numicon Shapes or number rods to show
how they have used Ravi's bridging method and/or they may
write a calculation, e.g. for 9 + 6, they may write 9 + 1+ 5 =15.
Answers will include any three of the following: 9 + 6 =15,
9+5=14,9+4=13,8+6=14,8+5=13,8+4=12,7+6=
13,7+5=12,7+4=1.

Going deeper

1 Children may say they would find the total of 6 + 8 first to
know how many the equivalent calculation should be (by
partitioning 8 into 4 and 4, adding 4 to the 6 to equal 10 then
adding 4 more to equal 14). They should then say they would
know 4 is needed in the empty box because 10 needs 4
more to be added to equal 14.

2 Children should point out that this can be solved by bridging,
i.e. by partitioning the 8 into 5 + 3, adding 5 to 35 to equal
40 and then adding the 3 to equal 43, thus giving the total
143. They should also recognize that the 100 doesn't change.
Some children may write 135 + 5 + 3 = 143.

Children may check by using apparatus, a number line or by
using inverse.

Practice
1 23+9=32,47+9=56,172+9=181,384 + 9 =393,
96 + 9 =105

2 28+9=37,39+9=48,256+9 =265 465+ 9 =474

Going deeper

1 The answer is usually in the row below and diagonally back
one column from the starting number (apart from when you
add 9 to a number where the unit number is 1 when the
answer is the last number in the same row as the 1). Some
children may also mention that the tens digit is always 1
more and the ones digit is always 1 fewer.

Pages 26 to 28

2 a 43 +9=>50+1could be changed to 43 + 9 = 50 + 2 or
42 +9=50+1

b 376 + 9 = 380 + 6 could be changed to 376 + 9 =380 + 5
or377+9=380+6

3 Answers will vary.

Practice
1 Answers will vary, depending on the numbers chosen. There
are 16 possible answers. Two examples are given:

15+8=23
+5

77 +9=86

2a9+8+6=20+3(0or10+10+ 3)
b8+8+7=20+3(or10+10+ 3)

Going deeper

1 Children should explain that it is not necessary to show
100 made with rods as the hundreds do not change. Some
children may show rods in the Number Rod Track or along
the 0-100 Number Line and should also explain that it is
possible to use the Number Rod Track and Number Line to
show other number ranges, e.g. in this case 101-200.

10 10 10 3
10 10 6 7

2 36+4=4040+3=4336+7=43
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Pages 29 to 32

Practice

1 Answers will vary, though will include any three of the following
calculations. However, the individual calculations may have the
same numbers used but in a different order: 6 + 7 + 8 = 21;
6+7+9=22,6+7+10=23;7+8+9=24,7+8+10=25;
9+10+6=259+10+7=26;9+10+8=27,6+8+9=23;
6 + 8 + 10 = 24. Explanations will vary depending on which
numbers are chosen but should identify good strategies, e.g.
using near doubles, adding 9 strategy, bridging.

2 a67+8=70+15] b 5+98=8+100

c 150+ M8l =147 +9 d 416 +7 =420 + 3
e 4+880 =38 +326

Going deeper

1 Answers will vary but should identify the connection between
8 + 6. Some children may calculate using bridging to add
8 and 6 and then use 54 + 40. Some children may calculate
40 + 40 to equal 80 then add 14.

N

Answers may vary but should suggest adding 3 to 157 to
reach 160 then adding 5 to reach 165 — bridging to the next
multiple of 10 then adding any remaining amounts.

NPC Milestone @

e Explain how three related numbers are connected through
the inverse relation and write all the related adding and
subtracting facts.

¢ Recall and use adding and subtracting facts to 10 and the
bridging strategy in any adding and subtracting calculations
that involves crossing multiples of 10, and explain the steps
they have taken.

Practice
1 a The missing numberis 8.10 - 8 =2

b The missing numberis7.10-7=3
¢ The missing numberis 5. 40 — 5= 35
d The missing number is 3. 60 — 3 = 57
2 20-7;120-7;,620-7
90-2;290-2,490 -2
60 - 6; 460 - 6,760 - 6
The following are not connected: 495 - 2, 406 - 6, 350 — 7

Going deeper

1 Answers will vary slightly but explanations will suggest that
because each number ends with 70, only the tens and ones
will change; the hundreds stay the same so the calculation is
just like subtracting 4 from 70 (or a single digit from a 2-digit
multiple of 10).

2 a Children may suggest using inverse and adding 43 and 7
to find the answer of 50. Look for children who understand
the missing number should be higher than 43 and notice
the fact of 10, 3 + 7, which can help when calculating.

b Children may notice that the problem is the same as part a
but just uses different numbers and therefore use inverse,
adding 165 and 5, to find the answer of 170.

Practice

1 Answers may vary slightly, but should show understanding
that the 6 needs to be partitioned into 4 and 2 so that 4 can
be subtracted to reach back to 10 and then the remaining 2
can be subtracted from the 10. The answer is 8.

2 Answers will vary, but should be four of the following possible
answers: 12 -6=6,13-6=7,14-6=8,15-6=9,
12-7=513-7=6,14-7=7,15-7=8,12-8=4,
13-8=514-8=6,15-8=7,12-9=3,13-9=4,
14-9=515-9=6

Going deeper

1 Ravi's method would work. Children should explain the
bridging process, e.g. partitioning the 7 info 5 and 2,
subtracting the 5 to reach the multiple of 10 then subtracting
the further 2 to give the answer 208. They may also explain
using apparatus.

2 W-6=7

3 Answers will vary.

Practice
1 Answers will vary, depending on the numbers chosen. There
are 16 possible answers. Two examples are given:

34-8=26 285-7=278
N 2 =5
I I I I I
26 30 34 278 280 285



2 a Children should write 62 — 5 = 57 but some children may
also write: 62 — 2 =60 and 60 - 3 = 57.

b Children should write 195 — 9 =186 but some children may
also write: 195 = 5 =190 and 190 - 4 = 186.

Going deeper

1 Answers will vary but should use the numbers 57, 62 and 5
and show understanding of needing to use bridging fo solve
the problem.

2 Answers may vary slightly but should show understanding
that when bridging 10 and subtracting a single-digit number
from a 3-digit number the hundreds stay the same.

Page 33: Subtracting 9 (Calc 4-5)

Practice

1 Children should point out that 6 should be subtracted from
the 9 to reach 20 and then a further 3 should be subtracted
from the 20 to give the answer 17. Or that they could subtract
10 instead of 9 and adjust the answer by adding 1.

2 25-9=16,57-9=48,174-9=16593-9=284

3 28-9=19,139-9=130,56 -9 =47,65-9 =56,
382-9=373

Going deeper

1 Zahra'is correct because both sides are equivalent as both
equal 44. 53 is 1 fewer than 54 and 9 is 1 fewer than 10 so
the calculations balance.

2a32 b75 c158

Children may have noticed that when 9 is subtracted the tens
digit is always 1ten fewer and the ones digit is always
1more.

NPC Milestone @

e Know that multiples of 10 and 100 are important milestones
on the number line.

e Know how to adjust calculations and compensate when
adding and subtracting 9 and when to use this relationship.

Page 34: Exploring multiples (P&A 2-3 & 2-5)

Practice
1 16 is the eighth number.

24 is the twelfth number.

32 is the sixteenth number.
40 is the twentieth number.
62 is the thirty-first number.

Pages 33 to 35

Some children may notice the halving and doubling
relationship between the number and its position in the
sequence, i.e. by halving the number shown in the sequence
of 2s it gives you the ordinal number in that sequence.

2 Multiples of 2 will always end in 0, 2, 4, 6 or 8.

3 a 888, 887, 886, 885, 884, 883, 882
b 221, 220, 219, 218, 217

Going deeper

1 Answers may vary depending on which sorting diagram
children choose to use. The numbers must be sorted as:
Multiples of 2: 342, 836, 110, 728, 694, 392, 704
Not multiples of 2: 469, 287, 121

2 There are five multiples of 2 between 12 and 20 including the
end numbers and five between 42 and 50, and between 112
and 120. They are the pattern of even numbers.

Page 35: Exploring sequences of multiples
of 3, 4 and 8 (P&A 2-4 & 2-5)

Practice

1 a 36,3942, 45,48, 51, 54, 57
b 99, 96, 93, 90, 87, 84
c 117,120, 123, 126, 129, 132

2 You could use photocopy master 50 of a Venn diagram from
the Number, Pattern and Calculating 2 Teaching Resource
Handbook.

%

136

Multiples of 2 Multiples of 3

3 a The list shows multiples of 4.
b 8,16, 24, 32, 40, 48

Going deeper

1 Not all multiples of 3 are odd numbers, e.g. 6, 12, 18, 24, 30
because the pattern of multiples of 3 is odd, even, odd, even.
Some children may notice that this is connected with adding
two odd numbers; they always equal an even number.
Some children may also notice that if you add the digits of
a multiple of 3 together the number is always divisible by 3.
Some may notice that the ones digits are repeated from 33
and then again from 66, etc.

2 64
27



Pages 36 to 38

Page 36: Exploring sequences of mulfiples Children may notice how the pattern of numbers to 40 is then

of 5and 10 (P&A 2-4 & 2-5) repeated to 80 (and that it has begun again with 88). Some
may notice that reading the ones digits from the sequence of

8s is the sequence of 2s backwards.

Practice
! Going deeper
Muttiple of 5 Not multiple of 5 1 a This is the sequence of 2s.
0dd 253575125 49 5117 2628|3032
Not odd 40 50120 12 26 48 34 2412212018

2 65 1012|1416

8|16|4|2

Going deeper .

1 Yes, the statements are correct. Children should talk about b This is the sequence of 5s.
the doubling and halving relationship between 5 and 10, e.g. 25|20|15(10| 5
1?}011?'isldou]t()lef]so if 20 is tlf(;ebfozﬂfl}s:]ep in the se?uence. 30/35/40/45/50
of multiples of 5 1 en.20wou e half the amount of steps in 25170/65/60|55
the sequence of multiples of 10.

2 Th Id not both h h d £1-25 b it i 80183 0|35100
T eycpu not both have the saved £1-25 'ecouse |.T|s not 125012015 o llos
a multiple of 10. To save the same amount in 10p coins as

with 5p coins the number would have to be a multiple of 10.

. 2 a False b True
(Some children may mention that Rob could have saved £1-25 d Fdl
because it is a multiple of 5.) ¢ True False
3 There are fen multiples of 5 between 0 and 50. Children NPC Milestone [2]
should mention the relationship from 50 to 100 is also a gap ¢ Notice patterns in sequences of multiples, explain the rule for
of 50 and the doubling relationship, so there will be another the sequence and use this to find missing numbers.
ten multiples of 5 giving a total of 20 between 0 and 100. So
knowing how many multiples of 5 between 0 and 50 can Page 38: Perpendicular, horizontal and
help you find out how many there are between 0 and 100. vertical lines (Geo 11)
o For Practice question 2 and Going deeper question 1, if you don't
Page 37: F'ndmg sequences on the 100 have geo strips, you can use photocopy masters 12 and 13 from
square (P&A 2-6) the Geometry, Measurement and Statistics 3 Teaching Resource
Handbook.
Practice Practice
1 The missing multiples are: 15, 21, 30, 36, 48, 54, 63, 72, 78, 1 a4 b 8
84, 90, 99. - "
It is the sequence of 3s. esponses Wil vary.
3EEHLT
2[1[2[3]4]5[6]7]8] ali0
1213 (14(15]16|17 (18|19 |20 Going deeper
2122|2324 |25(26|27|28|2a(30 1 a Responses will vary but ensure words have fewer
31132(33/34|35|36|37|38 39|40 T:;Jn:'lxe;mcol strips and fewer than 8 horizontal strips,
41 |42(43 |44 |45|46|47 |48(49|50 - .
b Responses will vary. Example: MATHEMATICAL
51|52|53|54(55(56|57|58(59(60
61 |62|63]64|65|66|67]68]6a|70 271
71|72|73|74|75|76|77|78|79|80 3 Responses will vary.
81|82(83|84|85(86(87|88|89(90
al|92|q3 |94 [q5(96|97 |98 |qa (100

28



Practice
1 a Yes, Ravi's statement is frue.

b The shapes are all trapeziums, e.g.

2 Responses will vary.

Example: :

Going deeper

1 Responses will vary.
[ ] [}

[ ]

Example: °
e o

[ ]

[ ]

Example:® e
SELES

[ ] [ ]

e o [ ] e o [ ]
3 Sorting diagrams will vary according to shapes made.

Criteria example:

e Parallel lines

¢ No parallel lines

¢ Perpendicular lines

¢ No perpendicular lines

Pages 39 to 4l

Practice
1

2 Cube, cuboid, octahedron, hexagonal pyramid:

5 =
O H

3 Pentagonal prism:

15 straws.

Going deeper
1

Hexagonal prism
2 Responses will vary.

Practice
1 Square-based pyramid: 5 faces, 8 edges, 5 vertices.

(5 + 5) -8 =2. Yes, the rule works.

2 Children may explore a range of different shapes but should
find at least two that satisfy the rule, e.g. a cube/cuboid, a
triangular-based pyramid, a triangular prism.

3 Atriangular-based pyramid. It must have 6 edges.

29



Pages 42 to 43

Going deeper 3 The Shapes and rods have been shown in different ways.
1 (8+6/-12=2 Children may use any of these and may also like to use a
2 (5+6-9=2 Numicon 10s Number Line.

a’7x2=14

I (2(3(4|5|6|7|8|Q|l0|l|12|13[14[15]|16
NPCMiIestonem

¢ Use resources o show, or find examples of, horizontal, b6 x5 <30
vertical, parallel and perpendicular lines. -

e Build 3D skeleton shapes, relating these to named 3D shapes [ N N N
and shapes in their everyday environment.

¢ Describe the properties of 3D shapes in different orientations,

and consider the number of faces, vertices and edges. 01234567 8910I121314151617 18 1920 21 2223242526 27282930 31
Practice
1 a 2 wheelbarrows (each with one wheel) 1+ 1=2

b 4scooters2+2+2+2=8 c5x4=20

c 4tricycles3+3+3+3=12

I O ——
d3carsd+4+4=12 FETTETTL T o | | | |

01234567 89I0I12I1314151617 18 192021222324
20+0+0+0+0=0

1 4x3and 3+ 3+ 3+ 3. Children will explain that there are
four lots of £3 as seen in the repeated adding sentence and
that 4 x 3 also shows four lots of three or four times three.

2 Answers will vary but should be about the facts shown, i.e.
5 lots of 4.

d8x3=24

01 23456789101 12I1314151617 18 1920 2122232425262728

Practice m

10a02+2+2+2+2+2=12
b5+5+5+5+5=25 \j \j L‘ L‘
c¢10+10+10=30

d4+4+4+4+4=20

2 a6x2=12 Going deeper
aoxe= 1 Answers will vary depending on how many of each item is
b5x5=25 used. However there should be four lots of each amount.
¢ 3x10=30
d5x4=20

30



Pages 44 to 45

Practice
1 a 3 X 6 = ]8 01 23456789I1011121314151617 181920 2122232425262728293031323334
b2x8=16
d1x10=10 QO
0 10 20 30
2a] [ [ | zero ten twenty thirty

U] | —— b2+2+4242+2+2=12and6x2=12

01 23456789101I121314151617 [ [ T ]

01 234567 8A9l101012131415

15 lemons

bI2345678QIOIII2I3I4ISI6I7I8IQ20 I I

Going deeper

1 Possible answers are shown. Children may say they prefer to
write the multiplying sentence because it is quicker. Answers
could vary.

eggs:10+10+10+10+10=500r 5% 10 =50
packets of butter: 3 +3 +3+3+30r5x3=15
loaves of bread: 4 + 4+ 4 +4+4=200r5x4=20

12 avocados packets of cereal: 5+ 5+5+5+50r5x5=25
litres of milk: 8 + 8 + 8 + 8 + 8 =40 0r 5 x 8 = 40
Going deeper jarsofspread: 2 + 2 +2+2+20r5x2=10

1 Children should notice that when you multiply by 1the

answer is the same as the number being multiplied. An 2 2+2+2+4canbewriften as: 5x 2 =10

example might be, 8 x 1=8 or 1x 12 =12. A rule could 3+3+9+3canbewrittenas: 6 x3=18
be: when you multiply by 1the answer is the same as the
number being multiplied. NPC Milestone @

¢ Understand that multiplying is a form of calculating used
instead of repeated adding and recognize when they need
to multiply to solve a problem.

¢ Read multiplying number sentences.

¢ Read and write multiplying sentences using the ‘x’ symbol,
model them with structured apparatus showing
understanding of the word ‘product’.

2 Answers will vary.

Practice
1 6x3=18and3+3+3+3+3+3=18

31



Pages 46 to 48

Going deeper
1 Three 4-rods and four 3-rods are connected as they are
commutative, 3 x 4 and 4 x 3. The three 5-rods are not
. connected.
Practice
1 2x8=16 2 Answers will vary slightly but one explanation could be: You
could have 18 counters (or other objects) and arrange them to
2 a6x4=24 b 7x2=14

show which arrays can be made. So 3 x 6 and 6 x 3 are the
c1x9=9 d 3x5=15 commutative facts (as well as 1x 18 and 18 x 1and 2 x 9 and
9 x 2). Some children may explain that 18 is a product of the 3
times table and also of the 6 times table. Some children may
explain that 3s go info 18 exactly and so do 6s so they know

3 The arrays have been shown using Numicon Pegs but
children may draw using, e.g. circles, squares, or their
own ideas.

3 and 6 are multiplying facts of 18. Others may know that 3, 6

a2x6=12 000000 and 18 are connected (as a multiplying trio — though not using
OOOOOO that language).

bsx4=20 QOO0

oooo Practice

oooo 1 Three 2-rods and two 3-rods; one 5-shape and five 1-shapes;

_ 10 x 3 and three 10-shapes; 9 x 2 and two 9-rods; four
€ 3x8=24 oooooooo 5-s>l<10pes and five 4-rods. "
oooooooo 5x 5and 7 x 3 are not any commutative facts.
00000000

2 Look for children who recognise that 10 x 2 children and 2 x 10
arrangement of children on the benches are commutative facts.
Going deeper Therefore, 2 benches are needed for all the children.
1 4x4,1x16or16 x 1arrays should be drawn.

2 This could be proved by using apparatus and rearranging Going deeper . . .
it systematically to show the possibilities, and arrangements 1 @ Because three parts of this calculation have been given
that do not work, e.g. rows of 5. The possible arrays are: there is only one possible answer: 0 x 4 is the commutative
1%12,12x1,2x 6,6 x 2,3 x4, 4x 3. fact for 4 x 0.

b Because the calculation needs to balance, the obvious
commutative facts would be 7 x 5 = 5 x 7. Some children
may realize that there are other possible balancing
answers, e.g. 14 x5=10x 7.

¢ 1x 3 is the commutative fact for 3 x 1 and when multiplying
Practice by 1there are no other possibilities.

1 5x2=10and2x5=10 2 Look for children who refer to the commutative facts

2 a4x5=20and5x4=20 immediately, 6 x 4 and 4 x 6. Others may reason that both
b6x3=18and3x6=18 families will have the same number of meatballs because the
Jones family uses 24 (6 x 4) and the Smith family uses

¢ 3x10=30and 10 x 3 =30 2414 % 6)

3 aand b Children should notice that the calculations are
commutative. Answers will vary as to which they find easier

- o

The commutative multiplying sentence is 3 x 6 = 18.

32



Practice
1 3x2x4

3x2 l 3x2 l 3x2 l 3x2 l
112(3(4|5|6|7|8|a 10| |12/13|14[15[16|17|18 |19 |20(21|22|23|24|25|26

Children should notice that the numbers used in the
calculation are still the same. The calculation is written in a
different order. The product is the same even though the rods
are arranged differently.

2 2x5x%x4
2x5x4=40
2x5 2x5 2x5 2x5
112|3]4|5|6(|7|8|ali0|n]12[1314[15]1617|18|19/202I 24 31 41
Going deeper

1 a Molly is correct. Children should explain that when multiplying
numbers it does not matter which order the multiplying is
done. The product is always the same.

b2x10x3and3x2x10and3 x10x2and10x 3 x 2

2 Children should refer to both products of the calculations
being 80 and the commutative possibilities when multiplying.

Other possible calculations are: 10 x 2 x 4, 4 x 2 x 10,
2x4x%x10,4x10x%x2,2x10x4,20x4,8x10,40x 2,
1 x 80. Some children might explore much further, e.g.
10x2x2x20r5x2x%x4x%x2.

NPC Milestone @

¢ Recall most multiplying facts of 2, 3, 4, 5, 8 and 10 multiplying
tables.

¢ Know and use the commutative property of multiplying.

¢ Represent multiplying problems with structured apparatus
and arrays.

e Know that changing the order of numbers in multiplying
problems does not change the product.

Practice
1 a 8toys
OICOCICOCICACIC IO OlO
00000006060V
0 10 20
zero ten twenty

1(2|3|4|5/6(7(8[Q|10|II|[12(13|14|15|16|17|18

Pages 49 to 5l

b6
‘ \j L\ L’ Ol@
v C>IC>
0 10 20
zero ten twenty
112(3(4|5|6(7|(8|9|10|1|[12(I13|14[15/|16(17|18|19|20|2I
2a7 b6 c8
Going deeper
1 a All of them.

3
b 412 and12+4=3

¢ Answers will vary.

Practice

1 Children may use Shapes along the Number Line and 10p
coins but others may show understanding of how many 10s
in each of the amounts.

als b 10
c7 d 20

2 a3+10=3 b 100 +10=10
c20+10=2 d90=:10=9
e80+10=8

3 40+10=4and4x10=40

Going deeper

1 The missing number in the trio is 7.
The multiplying and dividing number sentences are: 7 x 10 =
70,10 x 7=70,70 + 7 =10, 70 = 10 = 7. Some children may
alsowrite: 70=7x10,70=10x7,10=70+ 7,7 =70 =+ 10.

2 a The calculations are connected because they both use
numbers that are part of a multiplying number trio. Dividing
is the inverse of multiplying and multiplying is the inverse of
dividingso 90 =10 =9, 9 x 10 = 90.

o=o

b For Going deeper question 2b you could
give children a copy of number trios cut
out from the photocopy master 35 from
the Number, Pattern and Calculating 3
Teaching Resource Handbook.



Pages 52 to 54

Practice
1 al5+3=5and15+5=3 b 12+2=6and12+6=2

c27+9=3and27+3=9
20a20=:5=4x5=20
cl6-4=4x4=16

b18-2=019x2=18

Going deeper

For Going deeper questions 1 and 2 you could give children

a copy of number frios cut out from the photocopy master 35
from the Number, Pattern and Calculating 3 Teaching Resource
Handbook.

18x5=80 40:[8=8
5x81-d0 40-s-=[8

Because of the inverse property between multiplying

and dividing (doing and undoing between multiplying

and dividing) once you have found the answer fo the first
calculation you have the number trio and can use the
numbers to help fill in the other empty boxes. The numbers
40, 5 and 8 are a multiplying and dividing trio of numbers.

N

Possible answers are:
24,2,12:2x12=24,12x2=24,24+2=12,24+12=20r
24,3,8:3x8=24,8x3=24,24+-3=8,24+8=3or
24,4,6:4x6=24,6x4=24,24+-4=6,24+6=4

Practice
1al7+5=3r2 b36+5=7rl c24+5=4r4
d40+5=38 e 43:5=8r3 f22:5=4r2

2 They will have 7 balloons each and there will be 2
left over.

Going deeper 513
123:4=5r3 423
2 The highest remainder if you are dividing by 5 is 4. You can't

have remainder 5 or you would be able to divide 5 into the
amount another time.

3 The multiples of 10 because they always divide into 10s exactly.

NPC Milestone @

¢ Recognize that dividing can be expressed as finding ‘how
many groups are therein ... ?’

e Read, build with structured apparatus, and write dividing
number sentences using the '+* symbol.

¢ Notice and explain the inverse relation between dividing and
multiplying and know that they can use multiplying facts to
derive dividing facts.

e Explain and interpret a realistic context as one inviting either
‘multiplying’ or “dividing” and use the inverse relation between
multiplying and dividing when solving problems.

e Know that multiplying has a commutative property and use
this to help when solving dividing questions.

e Interpret a remainder as what is left after grouping.

Practice
1 To get to the vegetable patch:
Forward 2 squares
Quarter turn anti-clockwise
Forward 1square
Quarter turn clockwise
Forward 2 squares
Quarter turn anti-clockwise
Forward 2 squares
[Predict 3 turns to get to the vegetables]

To get back to where it started from the edge of the vegetable
patch:

Quarter turn anti-clockwise

Forward 2 squares

Quarter turn anti-clockwise

Forward 1square

Quarter turn clockwise

Forward 2 squares

Quarter turn anti-clockwise

Forward 2 squares

[Predict 4 more turns to turn around and get back to where it
started.]

2 Answers will vary, but the snail’s route must include 3 more
turns than its original route (10 turns in total).

Going deeper

1 The fewest number of turns is one, because if the snail moves
forward to directly above the vegetables, it only needs to
make one turn anti-clockwise to be facing the vegetables. It
then moves forwards to get to the vegetables.

2 Answers will vary but will include any 6-sided trail. Each trail
will have six turns in, three clockwise and three anti-clockwise.



Pages 55 to 57

Page 55: Linking fums and angles (Geo 22/ b
Practice
1 a ltis smaller than a right angle.

b It is bigger than a right angle.

2a
2 Responses will vary.

3 Responses will vary.

Going deeper
1 Responses will vary.

I Example shape:

b Angles will vary. Example: e o o o o o

\Q_ 2 I O

¢ Angles will vary. Example: <<Z>>

u| m
Parallelogram Rectangle Rhombus
| O
0 ]

d Responses will vary depending on the angles made. Square Kite

3 Aright angle — 90 degrees

Going deeper
1 Approximately 3:33. The minute hand will need to be

between the 6 and 7 to form a right angle with the hour

hand, which will be approximately halfway between the 3 Practice

and the 4. 1 The pentagon and two octagons because all the angles and
side lengths are the same.

N

Responses will vary.

2 Children’s people will vary but could use squares, equilateral
triangles, regular pentagons, hexagons, octagons, efc.

3 Responses will vary but shapes should become irregular by
changing the side length and/or the angle, e.g. rectangle,

Practice isosceles friangle.
1 a Answers will vary. Children should draw a right-angled

triangle.

Examples:

[ ] [}

[ ] [ ] [ ] [ ]

[ ] [} [} [ ] [ ] [}

[ ] [ ] [} [ ] [ ] [ ] [ ]




Pages 58 to 59

Going deeper
1 Because the side lengths are not all equal.

2 Regular shapes have equal sides and equal internal angles.

3 a Equilateral triangle

b Square [T

1, [

¢ Example response: Regular hexagon, regular octagon

GMS Milestone m

¢ Move obijects, or themselves, to show their understanding of
an angle as a description of a turn.

¢ Show how the number of right angle turns relates to a half,
three-quarters and full turn.

¢ Manipulate resources to make and order right angles and
angles greater, or less than, a right angle.

Practice
1 More ways fo partition 47, e.g.
sl -
+ +
30+17 20 + 27
Hed fdE
10 + 37 10+30+7
20+20+7 + + @

il

10+10+20+7 0+10+10+10+7

Children will need to decide whether 10 + 20 + 17 is the same
partition as 20 + 10 + 17.

30 +17 20 + 27 10 + 37
10+30+7 20+20+7 10+10+20+7 10+10+10+10+7

2 a50+8 40+18 30+28 20+38 10+48
40+10+8 30+20+8 20+20+18 30+10+18
20+20+10+8 20+10+10+18
20+10+10+170+8 10+10+10+170+18
10+10+10+170+170+8

b200+30+2 200+20+10+2 200+10+10+10+2
200 +20+12 200 +10+ 22 200 + 32

The above partitions may be repeated but with the
hundreds partitioned.

Going deeper
1 Children can be encouraged to use apparatus to help them
explain where needed.
a 30 +26 =20 +36 b 49 + 40 =69 + 20
2 a75=30+20+10+15 20+20+10+25
20+10+10+35 10+10+10+45

Some children may use other partitioning ideas, e.g.
25+25+10+15

b A simple way to partition 184 into 2-digit numbers is
50 + 50 + 84. Answers will vary but look for children
who are systematic.

Practice
1 a623p b 469p
2 710p and £7-10
£8-19 and 819p
£3-73 and 373p
602p and £6-02
£6-20 has no equivalent

c £3:94 d£2-41

Going deeper
1 a180 - 8@ = 100: Partitioning 180 into 100 + 80 helps you see
that 80 is missing because the answer is 100.

b - — 60 = 300: You could use inverse to help find the
answer, 300 + 60 = 360.

¢ 507 — [ = 500: I 500 is the answer and the highest number
is 507 by partitioning info 500 + 7 you find the answer.

d - —5=1900: You could use inverse to help find the
answer, 900 + 5 = 905.
2 £1-23 123p £123

The hundreds, tens and ones frame could also show 123 cm
or123morIm 23cmor 1232 or123mlor 1€ 23ml 123 g or
123kg or kg 23 9.



Practice

1 As an extension here, you could ask children to find all the
possibilities and look for those working systematically to find
the answer.

50p + 20p + 10p + 5p or

50p +10p + 10p + 10p + 5p or

20p + 20p +20p + 20p + 5p or

20p + 20p + 20p + 10p + 10p + 5p or

20p + 20p + 10p + 10p + 10p + 10p + 5p or

20p + 10p + 10p + 10p + 10p + 10p + 10p + 5p or

10p + 10p + 10p + 10p + 10p + 10p + 10p + 10p + 5p
2 a Answers will vary, e.g. £1 + 50p + 2p + 2p.

b Answers will vary, e.g. £1 + 50p + 20p + 5p + 2p.

¢ Answers will vary, e.g. £2 + 20p + 20p + 5p.

d Answers will vary, e.g. 50p + 20p + 10p + 5p + 2p + 2p.

e Answers will vary, e.g. £2 + £2 + 10p + 5p + 1p.

Going deeper
1 The £20 will need to be exchanged for four £5 notes so each
child can have a £5 note.

Two £5 notes will need to be exchanged for ten £1 coins so
each child can have three £1 coins.

or

The £20 note will need to be exchanged for one £10 note
and two £5 notes so each child can have a £5 note.

The £10 note will need to be exchanged for ten £1 coins so
each child can have three £1 coins.

or

The £20 note will need to be exchanged for ten £1 coins and
two £5 notes so each child can have a £5 note and three
£1 coins.

One £1 coin will need to be exchanged for ten 10p coins so
each child can have three 10p coins.

One 10p coin will need to be exchanged for ten 1p coins so
each child can have three 1p coins.

Each child will then have £8-33. There will be 1p left over.
2 Rob is missing 52p made up of 20p + 20p + 10p + 2p.

Pages 60 to 62

Practice
1 Three coins: £1 + 50p + 20p

2 Notebook, key ring, bag
3 £3-88

Going deeper

1 Answers will vary. Some children may suggest 50p + 20p (or
other combinations of 70p) three times. Others may calculate
3 x 70p to equal £2:10 and then suggest combinations of
coins to equal this amount, e.g. £1 + £1 + 10p.

2 Possible combinations are:
250ml + 250ml
250ml + 50ml +100ml + 100 ml
100ml + 100 ml + 100 ml + 100 ml + 100 ml
100ml + 100 ml +100ml + 100 ml + 50 ml + 50 ml
100ml + 100 ml + 100ml + 50 ml + 50ml + 50 ml + 50 ml
100ml +100ml + 50ml + 50ml + 50ml + 50 ml + 50ml + 50 ml

100ml + 50ml + 50ml + 50 ml + 50 ml + 50 ml + 50 ml
+50ml + 50ml

50ml + 50ml + 50ml + 50ml + 50 ml + 50ml + 50 ml
+50ml + 50ml + 50ml

NPC Milestone @

e Relate pounds and pence notation to hundreds, tens and ones.
e Use knowledge of partitioning to solve money problems.

Practice
1

3 sides Right angles

R

2 Children’s choice of criteria will vary, e.g. parallel lines and
right angles.

3 Children’s shapes and sorting diagrams will vary.

37



Pages 63 to 65

Going deeper Going deeper
1 Children’s shapes will vary. Example: 1 Regular pentagon or octagon

2 Answers will vary. For example:
@ Shape selection: cube, cuboid, cylinder, tetrahedron, cone

Does it have 8 faces?

2
2 aand b Answers will vary. /\
Yes No
Are all the faces Does the shape

, the same shape? have a circular face?
Practice | | | |
1 a The triangular prls‘m does Not have 8 vertices. Yos No Yos No
The hexagonal prism does Not have 6 faces. cube  cuboid cone, cylinder tetrahedron
b The triangular prism should go in the cell labelled Not 8 |
vertices and Not 6 faces. Does the shape have 2 edges?
The hexagonal prism should go in the cell labelled Not 6 |
faces and Not 8 vertices. Yes No
cylinder cone

2 Cuboid

3 Responses will vary.

Going deeper
1 Yes, he is correct because a cuboid (including a cube) is the
only shape with 6 faces and 8 vertices. Practice
2 Answers will vary. 1 Answers will vary, e.g.

Quadrilateral Not a quadrilateral

e

Practice Not
1 Hexagon symmetrical AN ‘ L é

2 aandb Isitregular?
2 a Responses will vary. b Responses will vary.
Yes No Going deeper
. 1 Answers will vary, e.g.
|A?- | |j B .l Symmetrical Parallel sides
Does it have
more than 4 sides?

Yes No IS. 4.7

Does it have L’
a right angle?

Yes No

|| [A]
38



Pages 66 to 69

GMS Milestone [1]

e Recognize angles in 2D shapes and relate these to the
properties of regular and irregular shapes.

e Use sorting diagrams to organize 2D or 3D shapes according Practice
fo criteria they have chosen, and explain their reasoning.

1 Friday

2 Molly

3 Molly on Wednesday

4 985> 876 >839>793 > 645

Practice

1 Going deeper

1 Children should show understanding that putting numbers in
order (and explaining their system for doing this) allows them
to check whether they have missed any out.

27|28

42 50
sl 2 To put 3-digit numbers in order you look at the hundreds first
62163 to see which number has the highest amount of hundreds.
s If you have more than one number with the same amount of
hundreds you look af the tens to see which has the highest
amount of tens. If numbers you are ordering have the same

2 Children should refer to the patterns of the tens and ones amount of hundreds and tens you look at the ones to see
which helps them know where fo place numbers. which has the highest amount of ones.

3 3 If you don't have number cards you can use photocopy
master 36 from the Number, Pattern and Calculating 3
Teaching Resource Handbook.

1 Answers will vary but children should be making numbers
16 where the digits always have the highest of their three numbers
as the hundreds and the second highest digit as the tens.

Going deeper
1 They belong to a 25 number square.

2 1 will be in the bottom right corner.

3 Children should refer to the tens and ones remaining in order

Practice
but how the patterns change from increasing to decreasing.

1 8 pages were missing.

2 Answers will vary,for example,
8 and 49 could be in the number range 0-49

73 and 99 could be in the number range 0-99 or 50-99
121 and 134 could be in the number range 100-149

Practice 156 and 182 could be in the number range 150-199

1 320cm, 300cm, 265¢cm, 200cm, 230cm, 205¢cm
3 a The >" symbol could be changed to ‘<’ or 827 could be

changed to a higher number or 872 could be changed to a
3 2m30cm lower number.

2 Answers will vary.

b 486 could be changed to 386 or the number range could
Going deeper be changed to 401-499.
1 a780m,8m,760m b 760cm
2 Answers will vary. Children may choose fo order the numbers ~ Going deeper
from smallest to largest or largest to smallest but they should 1 0-10 or multiples of 10 or multiples of 100 or multiples of 50.
show a difference of 200 between two of the numbers. Some children may decide on higher number ranges.
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Pages 70 to 73

40

2 35 groups. Because you know that there are two groups of
50in 100 you can work out how many in 1000 and then how
many in 500 and then how many in 250.

NPC Milestone @

¢ Understand relative values of numbers to 1000, including
recognizing the idea of a range of numbers and use of
symbols ‘~’, ‘<’ and * > for labelling a range of numbers.

e Partition numbers up to 1000 into hundreds, tens and ones
and to derive other ways of partitioning them.

¢ Relate knowledge of patterns on a 100 square to an array for
1000 and use patterns when finding numbers in different
arrays and number squares.

Practice

! Multiples of 10 Numbersto 10 | Multiples of 100
40+30=70 4+3=7 400 + 300 = 700
50-10=40 5-1=4 500 - 100 = 400
90-70=20 9-7=2 900 - 700 = 200
10 + 80 = 90 1+8=9 100 + 800 = 900
70-60=10 7-6=1 700 - 600 =100

2 The difference between 80 and 30 is 50. 80 — 50 = 30

Going deeper
1 @100 less
b Tia 900 > Ravi 800 > Molly 700 > Ben 500 or 500 < 700
< 800 < 900

¢ Answers will vary.

2 =300

KN

I [ I I I I I I I I
0 100 200 300 400 500 600 700 800 900

700 - 300 = 400
Some children may be able to solve this without using a

number line because they understand the relationship
between 7, 3 and 4.

Practice

1 a 40p change, because 60 and 40 equals 100. Some
children may use 6 + 4 = 10 because they understand the
relationship between facts of 10 and facts of 100.

b 20p change. 8 + 2 =10 s0 80 + 20 = 100
¢ 70p change. 7+ 3=10s070 + 30 =100
d £1 change.

Going deeper

1 As10+90 =100 (or 1+ 9 =10} itis possible to know that you
would have 90p change if you were paying £9. Because it is
£10 you need an extra £1 change so you would receive £1-90.

2 100 take away 80 equals 20.

100 subtract 80 equals 20.
100 minus 80 equals 20.
The difference between 100 and 80 is 20.

3 £90. Some children may subtract 30 from 130 to reach 100
and then subtract another 10 to leave 90.

Practice
1 5+ 3 =28helped Tia know 50 + 30 = 80 s0 56 + 30 = 86
2 95-30=65,95-50=45,95-40=55

68 —30=1238,68-50=18, 68 - 40 =28

187 - 30=157,187 - 50 =137,187 - 40 =147

Going deeper
1 a81-51=30 b8-5=3 c30+51=8lor51+30=281

a94-44=50 b9-4=5 c50+44=940r44+50=94
a89-69=20 b8-6=2 €20+69=289o0r69+20=89

2 Children should talk about the tens digits changing because
only ‘tens’ are being added. Only one number has any
hundreds and only one number has any ones, so there are
no other hundreds or ones to be added.

Practice
1 als0
+30 +50
| | |
70 100 150
b 140



c 80
20 ~40
| | |
80 100 140
d 60
~40 =30
I I I
60 100 130
Going deeper

1 70 +30=100, 100 + 60 =160, 70 + 90 = 160
160 — 60 =100, 100 — 30 =70, 160 - 90 = 70

2 a Ali's class: 700, Ruby’s class: 700 — 100 = 600,
Leo’s class: 700 + 100 = 800
b 2100 coins
c £21

NPC Milestone @

¢ Use fluent recall of adding and subtracting facts to 10 when
adding and subtracting multiples of 10 and multiples of 100,
first whole tens or whole hundreds, moving on to add whole
tens and whole hundreds to 2- and 3-digit numbers.

Page 74: Using patterns of similar
calculations (Calc 9-2 & 9-3)

Practice

1 49-46=3
39-36=3
29-26=3
19-16=3
9-6=3

2 22+14=36
12 +24=36
2+34=36

Going deeper
1 a The answer is 99 because knowing 4 + 5 = 9 also helps to
calculate 4 tens + 5 tens equals 9 tens.

b Other facts could include: 55 + 44 = 99, 445 + 554 = 999,
545 + 454 = 999, 544 + 455 = 999, and the commutative
fact for each calculation. Some children may continue info
thousands, e.g. 5454 + 4545 = 9999.

Pages 74 to 75

Page 75: Doubling, halving and near
doubles (Calc 9-4 & 9-5)

Practice
1 Double 14is 28

Double 31is 62
Double 26 is 52
Double 47 is 94
Half of 46 is 23
Half of 82 is 41
Half of 70 is 35
Half of 38 is 19

2 a What is half of 20? What is double 5?
b What is half of 48? What is double 12?
3 Max spent £1-80 in total so the cars were 90p each.

Going deeper
1 Itis not correct. Mia has doubled the tens to make 60 but not
doubled the ones which should be 4 to make 64.

2 a Some children may suggest doubling 25 (because they
recall double 25) and subtracting 1. Some children may
suggest partitioning and recombining by adding 2 tens
and 2 tens to equal 4 tens then adding 4 and 5 to equall
9 and can quickly see 49. Some children may suggest
doubling 24 (because they understand partitioning of tens
and ones and recombining and can quickly see 48) but
then they need to add 1. This method is obviously not as
efficient since tens and ones can be added in this way
without the necessity of adjusting.

b Some children may explain that they would round 38 to
40 and then adjust the numbers by subtracting 2 from 37
to equal 35, then add a simpler calculation of 40 and 35
to equal 75. Some may add 3 tens and 3 tens to equal 60,
then combine the 8 and 7 to equal 15 and then add 60 and
15 to equal 75. Others may add 3 tens to 38 to equal 68
and then add 7 to equal 75. Some may double 35 to equal
70 and then adjust the calculation by adding the extra 3
and 2, i.e. 5. Others may double 40 o equal 80 and then
subtract the extra 5.

¢ Children may double 19 or 18 because they recall those
doubles and then adjust by adding or subtracting 1to give
the answer 37. Some children may double 20 and then
adjust by subtracting the extra 3 to find 37. Some children
may round 19 to become 20, subtract 1 from 18 to give 17,
then combine 20 and 17 to equal 37 (some may combine
20 and 18 and then subtract 1).



Pages 76 to 77

3 Some children may consider that as they know 50 + 50 = 100
if they subtract 6 from 13 to equal 7 they will know the missing
number is 57. Some children may ‘add on’, saying 56 to 60
equals 4. 6010 100 is 40. 100 0 113is 13. 4 + 40 + 13 = 57.

Page 76: Adjusting numbers (Calc 97, 9-8,
9-9 & 9-10)

Practice
1 a84-30=54 b 56+30=86 ¢ 97-50=47

d88-60=28 e 270+24=294 f160+18=178

2 a 58 has been adjusted to 60 by adding 2 so 2 has been
added to 187 to make it 189 to keep the calculation equal.

b 127 has been adjusted to become 130 by adding 3 so
546 has had 3 subtracted to become 543 to keep the
calculation equal.

Going deeper
1 al60+732 b 185-40 c 427+ 540
d 359 -100r 360 -1

2 a First you look for numbers that are closest to a multiple
of 10 but then you have to decide whether the adjusted
calculation is an easier calculation or not. Sometimes it can
be easier to adjust another number even though it may not
be the closest, e.g. 361 - 12 could be adjusted to 360 - 11
but by adjusting 12 to become 10 (although it is not the
closest number to a multiple of 10) the calculation 359 — 10
is much easier to solve.

b In adding calculations if you adjust one number by adding
more you have to adjust the other number by subtracting
the same amount. Or if you subtract from one number (to
reach a multiple of 10) you have to add the same amount to
the other number in the calculations.

¢ In subtracting calculations if you adjust one number by
adding more you have to adjust the other number by adding
the same amount. Or if you subtract from one number you
have to subtract the same amount from the other number.

Page 77: Reasoning to solve different
problems (Calc 9-11 & 9-12)

Practice

1 Although these two numbers are 3-digit numbers they can
be added easily by partitioning into hundreds, tens and ones,
and then recombining as there is no crossing tens involved.
So double 240 equals 480. Their journey was 480 miles long.

2 Children may decide to find how many more from 165 to 187
using a number line to help. They could jump 5 from 165 to
170, then either 10 more to 180 then 7 more fo 187 and then
42

add 5 + 10 + 7 to equal 22. Or they could jump 17 from 170 to
187 and then add 5 and 17 to equal 22.

Children could subtract by partitioning, knowing that 8 tens
subtract 6 tens equals 2 tens, i.e. 20. They could then subtract
5 from 7 to equal 2. They would recombine 20 + 2 to equal 22.

22 people can't have seats.

Children could add 79 to 120 by using partitioning because
2 tens and 7 tens equals 9 tens (90) and 0 ones plus 9 ones
equals 9. There is only one hundred so when recombining
the answer is 199.

Children could round the £79 to £80 and then add to the
£120 to find £200 (because 8 and 2 equals 10 so 80 and 20
equals 100) then subtract 1to adjust the extra 1that had been
added to the 79 giving the answer of 199.

They raised £199.

Children should recognize that 5 can be added to the 86 (by
bridging, knowing 4 of the 5 are needed to reach 90 then 1
more equals 91). They should then remember to include the
hundreds that do not change as no more are being added to
give the total of 191.

Molly and Ravi have 191 cards altogether.

Going deeper
1 a Children may say you would need to choose a number

smaller than 28 for one of the empty boxes, and then work
out the second number (knowing how many more are
needed) to reach 28. Children could easily choose known
facts 27 and 1 or 20 and 8. Some may know that double 14
equals 28. This could be made more challenging by having
no doubles or multiples or 10 or asking for 2-digit numbers
as the answers.

b The method used for question 1a could work for this empty
box problem except you would need to choose a number
at least 2 smaller than the total because you have two
other empty boxes fo fill.

Some children may like to partition the total into tens and
ones, the ones for one empty box and then share the tens
between the other two boxes. They could adjust those
starting numbers.

NPC Milestone

e Record work systematically in order to quickly spot patterns.

e Explain how they are using place value and known number
facts to solve similar calculations.

¢ Use knowledge of equivalence and number relationships to
adjust numbers involved in a variety of calculating situations
and explain their reasoning.

¢ Use fluent recall of doubles of numbers to 10 when solving
problems that involve doubling and halving higher numbers.

e Use fluent recall of adding and subtracting facts of 10 when
finding complements to 100.



Pages 78 to 80

— 3 Children should point out that the zero has been placed

in the ones place and the other digits have remained the
same but have moved from being ones to tens, or tens to
hundreds. (Some may point out that each number has been
multiplied by 10.)
The multiples of 20 are: 80, 120, 380, 640, (20) 200, 560 (20

Practice
1 The missing number on the large jug is 400.

The missing number on the small jug is 150.

2 15 minutes was already a multiple of 20 before it changed to 200).

Going deeper Going deeper

1 Yes, either measuring jug could be used because although 1 The scale would need intervals of 20. The missing numbers on
they are different sizes they both have the capacity to hold the scale would be: 80, 100, 120, 140, 160, 180, 200, 220, 240.

200ml. It may be more accurate to use the smaller jug
as there is a division to show 140 ml. The larger jug has a
division for 150 ml so 140 ml would be just below that line.

2 Children should point out that the tens digits and the
hundreds digits follow the same increasing in 1s pattern

(1,2, 3, 4, etc) and that there is one zero in each of the Practice
tens numbers but two in each of the hundreds. Some may 1 5p, 10p, 15p, 20p, 25p, 30p, 35p, 40p, 45p, 50p, 55p, 60p,
mention the change from the 100 to the 1000. 65p, 70p, 75p

50p, £1, £1-50, £2, £2-50, £3, £3-50, £4, £4-50, £5, £5-50,
£6, £6-50, £7, £7-50 or children may write each £1 as £1-00

3 Yes, these two number rods could represent 150 because the
10-rod could represent 100 and the 5-rod could represent 50.

They could also represent 1500 or even 15000. They could 2 Traffic survey
also represent 1-5, the 10-rod representing 1 and the 5-rod 500
0-5 or half or %Th, efc.
§ 400
L
=
2 300
k3
g 200
g
Z 100 -
1 Favourite fruits i
10 0 -
(%]
g 8 8 I S
3 ” 2
S 6 Vehicles
kS
é 4 4 3 Multiple of 50 Not multiple of 50
é i <499 | 50,100, 150, 200, Any number smaller
2 250, 300, 400, 450 | than 499 that is not in the
Multiple of 50 < 499 answer
0 > 499 | 500, 550, 600, Any number larger than
z =3 z o B 650, 700, 750, 850, | 499 that is not in the Not
3 s 3 S ~ 900, 950, 1000 and | a multiple of 50 < 499 or
é = § S any multiples of 50 | either of the other boxes
a o above this
Fruit

2 a 80,100, 120, 140, 160, 180, 200, 220
b 400, 420, 440, 460, 480, 500, 520



Pages 8l to 82

Going deeper

1 Most children will probably answer 20 (though some may
decide that only 19 comes between 0 and 100). They should
explain that multiplying by 10 or writing an extra 0, e.g. 20 as
200 (or 19 as 190) will provide the connecting answer.

2 Traffic survey
500 -
$ 400 4
L R
L
g 300
S i
g 200
g .
Z 100 -
0- 7 17 $ 17} 7] 7 [%)
£ § £ 8 ¢ ¢ ¢
s = = S S ©
E§ 8§ =8
2 O
Vehicles

Page 81: Exploring scales and intervals
(P&A 3-7)

Practice
1 a Two 10-rods and one 5-rod for each sequence of 25 so, to
reach 200, Ben will need sixteen 10-rods and eight 5-rods.
Children may notice other patterns.
b 125,150, 175, 200 Children may discuss the repeating
pattern of 25, 50, 75 and hundreds. Some may see the 5,
0, repeating pattern from the 5 times table.

¢ 225,250, 275, 300, 325 ...

2 a 125,150, 175, 200, 225, 250, 275, 300
b 475, 500, 525, 550, 575, 600, 625
¢ 325, 350, 375, 400, 425, 450, 475

Going deeper

1 The savings are measured over time, therefore the scale
needs to start at 0 to show the £500 already saved, because
this is an achievement the school will be celebrating. Some
children may choose a scale of 100, others a scale of 50
(or show 50 marks), which would make it easier to record
amounts of £30.

2 Since there are 28 children in the class, the scale should use
intervals of 2.

NPC Milestone @

¢ Use knowledge of sequences of multiples to label intervals.

¢ Use knowledge of number relationships to read values in-
between marked intervals.

e Count in multiples of 25 and 50.

Page 82: Finding halfway (NNS 6-1, 6-2 & 6-3)

Practice

1a
[ [ T11 ) o | ||| ||| | Wsoessogse

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 43 44 45
Halfway between 30 and 40 is 35.

" N N

| | |
200 250 300

Children could use 10-rods to represent 100s, with 5-rods
representing 50. So they could show halfway between
200 and 300 like this.

ﬁ

300

200 250
: —
FECET T oo

01234567891011121314151617181920212223

Halfway between 110 and 120 is 115. The 0-100 number
line can be used to show 100-200.

2 The following are probably the easiest answers for children
but some children may find other solutions such as finding the
numbers before and after each of the halfway numbers, so
answers could vary.

Number Halfway number Number
80 85 90
120 130 140
400 500 600
340 345 350

3 Theraceis 25 metres.

Going deeper
1 a The two multiples of 10 closest to 65 are 60 and 70.
b Answers will vary. Two examples are: 50 and 80, or 15
and 115.
¢ Answers will vary. Two examples are: 340 and 360, or 200
and 500.



Practice
1 a450ml b 125ml

2 a Zak can fill his jug to 250 ml and then refill it to 250ml so he
has 500 ml.

b Answers will vary but will show understanding of having
to partition 300. Three examples are: fill the jug to 250 ml,
then refill it to 50 ml to make 300 ml or fill to 200ml and
refill to 100 ml or fill to 150 ml twice.

c 70ml

3 120km
Going deeper
1a Football match ticket sales
250
2 200
g
S
b 150
2
g 100
=]
z
50
"z 3 5 & &
T |8 © | B
[ n (%] n =
2 3 2 5 -
= ° 3 £
=
Days of the week

b Answers will vary.

Practice
1 25,26,27,28,29,31,32,33,34
2 a4m40cm

b 3m70cm

c3m

d3m40cm

3 a Roundsto10cm: 6¢cm, 12cm, 14cm
Rounds to 50cm: 45¢cm, 49cm, 53cm
Rounds to 90cm: 88cm, 91cm

Pages 83 to 85

b 16cm, 59cm, 83cm, 97cm

These numbers will not fit into the sets because they come
within different number ranges from the numbers given
for the sefs, e.g. 16 cm would round to 20cm, 59 cm would
round to 60cm, 83 cm would round to 80cm and 97cm
would round to 100 cm.

Going deeper

1 Luca will need to buy the 110 ml bottle of vanilla essence to
get the best buy. He would have enough if he bought the
120 ml bottle but would have more left over. The 75 ml bottle
would not be enough as he needs 100 ml for 5 cakes.

Practice
1 150-249

2 a400cm

b 100cm ¢ 900cm

3 1kg bag. Jay needs 5509 of flour so the 500 g bag will not be
big enough.

Going deeper
1 Answers will vary but should be in these ranges:

Rounds to 300cm: > 249 cm and < 350cm
Rounds to 700cm: > 649 cm and < 750cm
Rounds to 1000 cm: > 949 cm and < 1050cm

2 You could buy:
whistle + cap = £7-90
water bottle + cap = £9-15
whistle + water bottle = £4-05
football = £8-99
whistle = £1-40
water bottle = £2:65
cap =£6-50
The water bottle + cap would give the least amount of change
from £10 (85p).

NPC Milestone @

¢ Find halfway between two multiples of 10 and two multiples
of 100.
e Round any 2- or 3-digit number to the nearest 10 or 100.



Pages 86 to 88

2 Multiples of 2 and 5. They are also all multiples of 10.

Going deeper
1 a The sfops that tram 5 and tram 10 will both stop on are:

10, 20, 30, 40, 50, 60, 70, 80, 90 and 100.
b The stops that tram 2 and tram 4 will both stop on are:

4,8,12,16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64,
68,72,76, 80, 84, 88, 92, 96 and 100.

¢ The stops that tram 3 and tram 6 will both stop at are:

6,12,18, 24, 30, 36, 42, 48, 54, 60, 66, 72,78, 84, 90
and 96.

d Explanations may include working with or checking with
equipment, using known times table facts, counting in
steps, seeing a pattern.

Practice

10,2 4,6,8,10,12,14,16,18, 20

2 04,12,16:2x2=4,6x2=12,8x2=16
b10,16,24:5x2=10,8x2=16,12x2 =24

Going deeper
1 a24

12345678910111213141516171819 20 2122 23 24
246810121416 18 20 22 24

3691215182124

4812162024

6121824

81624

12 24

24

b 30

123456789101112131415161718 19 20 2122 23 24
252627282930

24681012141618 20 22 24 26 28 30
369121518 212427 30
51015202530

61218 24 30

1020 30

1530

30

c 42

1234567891011121314151617 1819 20 2122 23 24
252627282930313233343536373839404142

246810121416 18 20 22 24 26 28 30 32 34 36 38 40 42
369121518 2124 27 30 33 36 39 42
61218 24 30 36 42
7142128 3542
1428 42
2142
42
d 50
123456789 ...50

246810121416 18 20 22 24 26 28 30 32 34 36 38 40 42
44 46 48 50

5101520 25 30 35 40 45 50
10 20 30 40 50

2550

50

2 Explanations may refer to checking with equipment, counting
in steps, using times tables facts, known facts. Note that
highlighted answers may not be found by all children.

Practice
1 a246,8,10,12,14,16,18, 20, 22, 24

b 4,8,12,16, 20, 24, 28, 32, 36, 40, 44, 48

¢ Explanations could refer to: multiples, counting in 2s or
4s, 2 and 4 times tables answers or doubling pattern in
sequence 11o sequence 2.

2 8,16, 24,32, 40, 48, 56, 64,72, 80, 88, 96



Going deeper
1 alf3x2=6then3x4=12

blf7x2=14then7 x4 =28
clf6x2=12then6 x4 =24
dIf5x4=20then5x8=40

2 Any related pairs of multiplication facts are accepted here
from the 2, 4 and 8 times tables.

Practice
1 20;10x2=200r2x10=20

2 40;8x5=400r5x8=40
3 7daysoraweek; 10 x7=700r7 x10=70

Going deeper
1 Explanations should refer to doubling to get the 8 times table
facts and halving for the 2 times table.

2 2,4and8; 3,6 and 9; 5 and 10; 6 and 12. Children may also

notice that 7 and 11 do not connect to the other times tables.
Explanations may refer to checking with equipment, patterns
in the facts, patterns on the 100 square, doubling and
halving, efc.

NPC Milestone @

o Develop fluent recall of many facts from 2, 3, 4, 5, 8 and 10
times tables.

e Recognize that some times tables have multiples in common.

e Use doubling and halving as a strategy for deriving related
multiplying facts between the 2, 4 and 8 times tables and
between the 5 and 10 times tables.

Practice
1 Yes, Tia has enough drinks. If each of her 4 cousins has
5 drinks that is 20 in tofal.

2 Number of Number of drinks Multiplying
children each sentence
4 2 4x2=28
4 3 4x3=12
4 4 4x4=16

Pages 89 to 92

Going deeper

18:2=4
12+3=4
16+4=4

2 Children’s explanations will vary, but include recognizing
that the numbers used in the two calculations are the same
and recognizing the link between multiplication and division.

Because these have an inverse relation to each other if you
know 132 + 11 =12, you also know that 11 x 12 = 132.

3 No, 12 = 3 is not the same as 3 + 12 because division is not
commutative; it cannot be done in any order. 12 + 3 = 4;
3:12is %

Practice

1 15+ 3 = 5. They will get 5 crackers each.

2 a 4 because 16 shared between 4 makes 4.16 + 4 = 4.
b 6 because 18 shared between 3 makes 6. 18 = 3 = 6.
¢ 3 because 18 shared between 6 makes 3.18 = 6 = 3.

Going deeper 4

1 al6=4=4or4a)i6
b 18 + 3 = 6 or short method as above
c18+6=3

2 a Answers will vary.

b Finding a way to check could include using known
multiplication facts, checking with equipment, etc.

Practice

1 Thisis an array of 12 pegs set out as 3 rows of 4. This can be
used fo help with the multipying facts 3 x 4 =12 and 4 x 3 =
12, and the dividing facts 12 + 4 =3 and 12 + 3 = 4.

2 a Four arrays of 15: arrays laid out to show 15 x 1, 1x 15,
3x55x%x3
b15+5=3,15+3=515+1=15,15+15=1

¢ For Practice question 2¢ you could give children a copy of
number trios cut out from the photocopy master 35 from
the Number, Pattern and Calculating 3 Teaching Resource
Handbook.

3,515;1,15

47



Pages 93 to 95

3 a Six arrays of 12 laid out to show 1x 12,12 x 1,2 x 6, 6 x 2,
3x4,4x3

12+1=12,12+12=1,12+2=6,12+6=2,12 =3 =4,
12+4=3
Number trios: 3, 4,12 and 6, 2, 12 and 12, 1

b Six arrays of 18 laid out to show 1x 18,18 x 1,2 x 9,
9%x2,3x6,6x3
18+1=18,18+18=1,18+2=9,18+9=2,18+3 =6,
18+6=3
Number trios: 2, 9,18 and 3, 6, 18 and 12, 1

c Eight arrays of 24 laid out to show 1x 24, 24 x 1, 2 x 12,
12x2,3x8,8x3,4%x6,6x4
24 +1=24,24+24=1,24+2=12,24+12=2,24+3=38,
24:8=3,24+4=6246=4
Number trios: 4, 6, 24 and 3, 8, 24 and 2, 12, 24 and 24, 1

Going deeper

1 a5because30 +6=5
b 7 because 42 = 6 =7
Children may use equipment, arrays, trios, dividing/
multiplying facts or known facts, etc. to show how they
reached the answers.

2 Asthis is an open task, there is a large variety of possible
answers.

Page 93: Finding remainders (Calc 11-4)

Practice
1 Aremainder is an amount that is left over in a dividing
calculation such as 23 + 10 = 2 remainder 3.

2 a12+5=2r2. Youcan put 2 marbles in each bag.

b 37 + 6 = 6 r 1. There will be 6 books in each box.
¢ 27 + 8 =3r3. There will be 3 bags and 3 single bananas.

Going deeper
1 a 6 because if you do the calculation in reverse order you can
work out the divisor: 32 - 2 (the remainder) = 30. 30 + 5 = 6.

b 19 because you first take away the remainder from the
calculation then do an inverse calculation: 3 x 6 = 18, then
add the remainder back on = 19.

¢ 615 because you know that 60 divided by 10 is 6 and that
there are 5 left over.

2 Answers will vary.

NPC Milestone

¢ Know that we use dividing to solve problems involving
sharing as well as those involving grouping.

e Know that there can be remainders in sharing situations.

¢ Write dividing sentences in response to problems illustrated
by arrays, Numicon Shapes or number rods.

e Use the inverse relation between multiplying and dividing
when solving sharing problems.

Page 94: Extending sequences (P&A 4-1)

Practice
113

2 1,3,5,7,9,1,13,15,17,19, 21 Children may have used
equipment to generate the sequence so any pictorial
representations are also acceptable here.

3357911315
579M131517
791113151719 and so on.

Any explanation that refers to the 7th term being the next odd
number is acceptable, for example:

The 7th term is next odd number each time.
The 7th term gives one more odd number to the sequence.

Also references to the 7th term being 12 more than the first
term because you're adding 2 each time and doing this
6 times.

Going deeper
1 5. Explanations should refer to decreasing odd numbers or
reversing the patterns explored in Practice question 3.

2 272523 2119171513 11 9. Answers referring to decreasing
odd numbers or reversing the patterns explored in Practice
question 3.

Page 95: Following rules to extend
sequences (P&A 4-3)

Practice
1 Adding 3 each time

2 7,12,17,22,27,32,37,42,47, 52

3 a Multiples of 4 add 1 or alternate odd numbers starting
from 5

b 41, because if you follow the rule that it is the multiple of 4
add 1then 10 x 4 = 40 + 1 =41.



Going deeper
1 a This sequence is made by adding 5 each time, starting
from 1, so all the numbers are multiples of 5 add 1.

b 36, 51, 96, 101, because they all follow the rule that they are
multiples of 5 add 1.

2 Avariety of answers are acceptable here depending on the
sequences generated by children.

Practice
1 Ruleis: decreasing by 4 / subtract 4 each time, starting from 15.

2 aRuleis: decreasing by 5 / subtract 5 each time, starting
from 35.

b Rule is: decreasing by 5 / subtract 5 each time, starting
from 41.

¢ Rule is: decreasing by 5 / subtract 5 each time, starting
from 151.
3 a..24,21,18,1512,9
b .. 41,39,37,35,33

4 a Ruleis: subtract 3 each time, starting from 36.

b Rule is: subtract 2 each time, starting from 51, or count
back in odd numbers from 51.

Going deeper
1 a 53, 51,49, 47, 45 because the rule is: decreasing odd
numbers / subtract 2.

b 36, 34, 32, 30, 28 because the rule is decreasing even
numbers / subtract 2.

2 Avariety of answers could be produced from this investigation.

Practice
112,14, 26
2 a19,22,25,28, 31,3437
b 95, 90, 85, 80, 75, 70, 65
c 190, 185, 180, 175, 170, 165, 160
d 116, N9, 122, 125,128, 131, 134,137
3 Any explanation referring to finding the steps between

consecutive terms. Also, take note of those who see the
related patternsina and d and b and c.

Pages 96 to 99

Going deeper

1 a Because children have been asked to devise their own
sequences with missing numbers, there will be a variety of
answers to consider for this question.

b Compare and discuss your strategies. Strategies relating
to finding the steps between consecutive terms / working
right fo left if the sequence is decreasing to check / building
with apparatus to help expose the pattern, efc.

2 Answers will vary.

NPC Milestone @

¢ Know that finding a constant difference is a useful strategy
for finding the rule for a sequence.

Practice
1 aRob-£875

Marta — £9-30
b Rob — £8-55
Marta — £9-10
2a75 b3 c272 d195 e 512 f 435

3 Children should recognize only the tens digit changes.
Going deeper
1 a £895 b £9-10

2 a You go over £6 fo £6-10 b 5days

Practice
1 a Combine the tens, combine the ones to give 57.

b 11. Children may use different strategies but encourage
them to lay the 34 over the 23.

2 a46
b 68

3a73 b159 c84 d12]

49



Pages 100 to 103

50

Going deeper
1 a Answers will vary, e.g. 22 + 35.

b Answers will vary, e.g. 21 + 36.
¢ Answers will vary, e.g. 35 - 24.
d Answers will vary, e.g. 36 — 25.

2 Example response for one of above:
22 +35=57
35+22=57
57-22=35
57-35=22

Practice
1 YearR - 51
Year1-59
Year 2 — 58
2 59 -18=41girls
3 168
4 242
Going deeper
1 Answers will vary. Example response:
Class 1 Class 2 Class 3 Total
Year R 25 25 31 81
Year 1 30 32 33 95
Year 2 30 30 28 88

2 Answers will vary.

Practice
1 Ben has counted back to find the difference between 17 and
35 bridging through 20.

Tia has subtracted 20 (3 too many) and so then added a
further 3 back onto her answer.
2 87-62=25

Strategies will vary, e.g. counting on to find the difference,
bridging through 70 and 80: 62 + 8 = 70, 70 + 10 = 80.

80+7=87:10+8+7=25
3 ab54 b 45 c 29 d 6

4 Strategies will vary.

Going deeper
1 Children should show that taking away 20 is 3 too many:

H{H%OOOOOOOOO*OOOOO
0]0]0]0, 01010100, ©]®, ©16)
0

0 10 20 30 4
zero ten twenty thirty forty

2 Calculations will vary, e.g. 36 — 21; 34 - 19.

3 Calculations will vary. Example response for each:
a 84 -30 b 65-20
c 59-30 d 40-34

NPC Milestone @

¢ Use partitioning into hundreds, tens and ones as a strategy
for adding and subtracting 2- and 3-digit numbers.

e Use structured apparatus when adding and subtracting 2-
and 3-digit numbers to show understanding of how these
are partitioned, regrouped, recombined or redistributed and
can transfer this to a written method of recording in columns.

Practice
14,7912

2 a 4o0clock b Halfpast7 ¢ 5t09
Going deeper
1 a 12 other adding calculations.
b Il + XV =XVI; IV+IX=XII; IV + Xl = XV; V+ XII = XVI;
VI +IX = XV; VI + Xl = XVII; X+ VIE= XVI X+ IV = XV,
X+ VI=XVIE X+ V= XVIEXIV + [+ XV; XV + 1= XVI;

XVI+ 1= XVII

Practice
1 Answers will vary and any reasonable activities appropriate
to the given times should be accepted. For example:

Times in the morning
1:05 Sleeping; 7:15 a.m. Breakfast; 11:00 a.m. Break time.

Times in the afternoon
12:15 p.m. Lunch; 2:45 p.m. Lessons; 6:45 p.m. Dinner.



2 Analogue clock faces showing the correct times: 5 minutes
past 1, quarter past 7, 11 o'clock, quarter past 12, quarter to 3
and quarter to 7.

Going deeper
1 a Answers will vary.

b Answers will vary.

2 a Answers will vary. Make sure answers are between 6 a.m.

and 12 p.m.
b Answers will vary.

Page 104: Telling the fime to the nearest
minute (Mea 1-4)

Practice
1 a9 o'clock b Half past 7 ¢ Quarter past 5

d Fiveto 3 e Twentyto 2 f Two minutes past 8
2

Going deeper

1 4:15 and clock face showing 4:15; 2:15 and quarter past two;

quarter to two, clock face showing 1:45 and 1:45; 3:10 and
ten past three.

Pages 104 to 107

Page 105: Solving problems with fime (Mea 1-5)

Practice

1 a 8:30b 8:35¢ 8:45d 8:55. Children could also be
encouraged to practise using ‘past’ and ‘to’ when giving their
answers here so they could say: a half past eight,
b twenty-five to nine, ¢ a quarter to nine, d five to nine.

2 Ella at 3:30, Ali at 3:10 and Holly at 3:35. Again, children can
also be encouraged to practise using ‘past’ and ‘to” when giving
their answers here: Ella left at half past three, Ali left at ten minutes
past three and Holly left at twenty-five minutes fo four.

Going deeper

1 Dipa won. Dipa 10:20, Ofto 10:25, Lilly 10:45, Seth 10:49.
Suggest that children draw a timeline to help them work
out the answer.

Dipa Otto

| | | ¢ ¢ | |

! ! ! ! ! ! !
10:05 10:15 10:25 10:35 10:45

Lilly Seth

l ¢ ¢| |
' 1045 IO:I55

GMS Milestone @

¢ Tell times fo the nearest minute, both past and to, shown on
analogue clocks.

e Discuss differences and similarities between digital and

analogue clocks including analogue clocks with Roman

numerals, and explain how they display the time.

Say times shown on a 12-hour digital clock.

Calculate a given number of minutes earlier and later than

times shown on a 12-hour digital clock.

Page 106: The 24-hour day (Mea 2-1 & 2-2)

Practice
1 2am,10am,5p.m, 1T p.m.

2 MNam., 7p.m.,2am.,8am.
Going deeper

1 10:45a.m.

2 4:45a.m.

3 10:35a.m.

4 4-5hours

Page 107: Exploring seconds, minutes,
hours, days and weeks (Mea 2-3)

Practice
1a60 b60 ¢c24 d7 e4d f12



Pages 108 to IlI

Going deeper
1 120 seconds, 2 minutes; a fortnight, 2 weeks, 14 days;

quarter of an hour, 15 minutes; %yeor, 6 months; 48 hours,
2 days

2 Answers will vary.

Practice
1 26 months

2 62 days
3 99 months
Going deeper

1 Children need to remember the number of days in each
month and to add these together. The answer will vary

depending on whether or not it is a leap year. For a non-leap

year: 31(Oct) + 30 (Nov) + 31 (Dec) + 31 (Jan) + 28 (Feb) + 31
(Mar) = 182 days in total. For a leap year February will have

29 days instead of 28 so the total number of days will be 183.

2 a 183 days

b 365-183 =182, or 183 in a leap year

Practice
1 al0 b 100 c10 di0

e 1000 f20 g 300 h 4000
Going deeper

1 21st century, 20th century
2 20th century
3 200 runs

GMS Milestone 2]

¢ Use terms such as midday, midnight, a.m. and p.m.
to explain how time progresses and is labelled in a
24-hour day.

e Find and compare durations of time across 24 hours,
including times starting at half past the hour.

e Compare and order units of time, and know the number of
seconds in a minute, minutes in an hour and hours in a day.

¢ Recall, or know how to work out, the number of days in each
month and the number of days in a year, or leap year.

Practice
1a Ravi Molly
NN
EE N
HEN HE N
Altogether
33
+ 28
61

1

2 a, b and c Children’s estimates and calculations will vary.

Going deeper
1 61+80=141

2 Responses will vary. a Example: 45 + 28 b Example: 86 + 55

Practice
1 Ben: 254 + 617 = 871

Tia: 522 + 258 =780

2 Answers will vary.

Going deeper
1 Example response:
258 + 259 =517

2 Example responses:
515 +130 = 645
870 +135=1005
520 + 255 =775



Practice
1 Molly: 371 and Tia: 613

2 984
3 396

4 235
+132
116
483

1

Going deeper
1 a475 b 444

2 a For the calculation 247 + 923, the abacus will need a 4th
column for the thousands.

Before:

0 9 2 3
After adding 247:
17 0

b When you get 10 of anything in any one column, it needs to
be regrouped to give 1in the next column to the left.

Practice

1 199 + 345 in the Mental method section because you can
add 200 and then take 1 away.
124 + 235 in where the circles intersect because you can do it
in your head by adding each column or recording it.
167 + 154 in the Written method section as there are two lots
of regrouping to do.

Pages 112 to ll4

2 a, b and c Children’s decisions and strategies will vary.
For example,

56 + 48 =104 (mental)

103 + 78 =181 (mental)

132 + 58 =190 (mental)

£5-80 + £2-20 = £8 (mental)

56p + 28p + 67p = £1-51 (written)
432 + 521 =953 (either)

258 + 379 = 637 (written)

£1-55 + 78p + £1-65 = £3-98 (wriften)
397 + 253 = 650 (mental)

Going deeper
1a 154
+ 462
616

1

b 289
+ 275
564

11
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e Choose whether a mental or column method is the most
appropriate before solving different adding and subtracting
problems.

e Use rounding when making a reasonable estimate of the
possible answer to an adding or subtracting problem.

e Add or subtract amounts of money over £1 using a written
method.

Practice
1 a32cm b 46cm ¢ 14cm

2 Molly’s — 65ml
Ben's — 54 ml

Going deeper
1 100 -68=32
Counting on to find the difference:
+2 +30

AN

[ [ I
68 70 100

nwumwﬂﬂuuﬂ“aunnﬂnnnﬁnnnnnmunumuwuumnuuquuwunﬁ




Pages 115 to 118

Counting back 68 from 100 fo land on 32:
-8 -60

I I I
32 40 100

2 Take away 7 from 32 to give 25¢cm.

Practice

1 27¢g

2 N4g

3 a86-68=18
b122-118=4
c 164 -145=19

4 Methods will vary but encourage children to notice a small
difference between the numbers.

Going deeper
1 Strategies will vary. Example:
a /Z\/ﬂ\
| | |
48 50 76
b +30 +3
| | |
139 16 172

¢ Responses will vary.

2 a Answers will vary. Example response: 60 — 23 = 37
b Any two numbers with a difference of 37.

Practice
1 Because there is no regrouping required for 874 — 631.

2 Responses will vary.
3 Responses will vary.

4 a73 b 233 c 63

Going deeper
1 874 -631=243

71-42=29
Strategies will vary.

2 Responses will vary. Example:

546 - 241 =305
546 - 235 =311
546 - 229 =317

3 For Going deeper question 3 if you don't have number
cards you can use photocopy master 19 from the Geometry,
Measurement and Statistics 3 Teaching Resource Handbook.
Answers will vary.

Practice
1 a Exchange one ten for ten ones and then complete the
calculation by taking away.

b Because you need to exchange whereas you don't need to
for 875 - 652.

2 a217 b 548 c 273

Going deeper

1 Responses will vary. Example:
875 -258
875 - 382
875 - 487

2 a 562 -235=2327
b 468 —129 = 339

NPC Milestone @

¢ lllustrate mental strategies for adding and subtracting 2- and
3-digit numbers on an empty number line.

¢ Use the inverse relation between adding and subtracting to
check solutions to calculations.

Practice

1 a 2 times bigger 2 x 2 b 2 times bigger 3 x 2

c 3 times bigger 3 x 3



2 Multiplied by 2: 4 red, 4 yellow, 4 blue. The multiplying
sentence for each colour willbe 2 x 2 = 4.
Multiplied by 3: 6 red, 6 yellow, 6 blue. The multiplying
sentence for each colour will be 2 x 3 = 6.
3 a3 x1and 3 x 3; 3 cubes of different colours and 3 cubes of
each different colour (any orientation but same order)
b 4 x 1and 4 x 2; 4 cubes of different colours and 2 cubes of
each different colour (any orientation but same order)
¢ 3x2and4 x2; 6 cubes, 2 each of 3 different colours and 2
cubes of 4 different colours (any orientation but same order)

Going deeper

1 Ingredients Serves1 | Serves 2 | Serves 6
3 eggs 3 6 18
1 cup of flour 1 2 6
10 ml milk 10ml 20ml 60ml
5 spoons of sugar 5 10 30

2. Multiply the ingredients by 5 or make the recipe amounts five
times bigger. Explanations should refer to multiplying by the
number of people along with pattern, times tables etc.

Practice
1 1yellow, Tred, 1bluecircle 6 +2 =3

2 red, blue, red, blue, red, blue, red, blue, red, blue, red,
blue 4 x3=12

3 Answers will vary.

Going deeper

1a8 bié c 40

2 aand b Answers will vary.

3 Explanations may include recognizing the link to times tables
and related dividing facts and using these, patterns, doubling
and halving.

a The blue number rod is three times the length of the light
green number rod.

The light green number rod is a third of the length of the
blue number rod.

b The brown number rod is four times longer than the red
number rod.

The red number rod is a quarter of the length of the brown
number rod.

Pages 119 to 12|

Practice
1 alx10=10 5x10=50
2x10=20 6x10=60

3x10=30 7x10=70

b Explanations may refer to patterns in the calculations,
known facts, etc.

2al0+10=1 50+10=5
20+10=2 60+10=6
30+10=3 70=10=7

b Explanations may refer to patterns in the calculations,
known multiplication facts, inverse of multiplication, etc.

Going deeper
1 al00 60 120 70 90 10

b8 5 1 2 3 4

¢ Explanations may refer to work in class with equipment, TO
frames, multiplication and related division facts, patterns in
calculation, efc.

2 As this is an open-ended task, there is a variety of accepted
answers. Children should be recording number trios, pairs or
families of facts such as: 2 x 10 =20, 10 x 2 =20, 20 = 10 =
2,and 20 + 2 =10.

Practice

1 a75 b 45 c 90 d 135

2 all b 2 cl d3s
Going deeper

1 a 11 packs b 22 cards in each pack
2 a 84 cards b 108 cards

NPC Milestone @

¢ Make general statements about what happens when
multiplying and dividing by 10.

e |llustrate and find solutions to multiplying and dividing
problems involving teen numbers using structured
apparatus and recall of facts.

e lllustrate scaling up and ratio problems with structured
apparatus and use the language of scaling and ratio to
explain their solutions.



Pages 122 to 126

Practice
1 a 24cm b 28cm c 24cm Practice
2 Children’s own artwork of rectangles: ais 7 by 5cm, bis10by | [ Name Tally
4cm, cis 9 by 3cm. Ravi MM
Tia M
Going deeper Molly MM I
1a30cm blgm ¢ 28cm Ben Ll
2 Nine different rectangles are possible, with the following side 2 [ Name Books
lengths: Ravi o000O
Tcm x 9cm Tia 0 0 (
2cm x 8cm Molly 000000
Ben ® 0 (
3cmx7cm
4cmx 6cm Going deeper
5cm x 5¢cm 1 a4
6cm x 4cm b Ravi 16 socks, Tia 8 socks, Molly 12 socks, Ben 24 socks
7emx3cm GMS Milestone @
8cm x 2cm

¢ Show understanding of metres, centimetres and millimetres,

9cm x 1cm by making sensible estimates of lengths using suitable units.

¢ Convert between metres and centimetres, and centimetres
and millimetres.

e Solve real-life measure problems by adding and subtracting
lengths, including those given in mixed units.

e Measure accurately to calculate the perimeter of rectangular
shapes.

e Complete tally charts and pictograms to collect and present
data, then discuss their findings.

Practice
1 Brick 10mm, car 23 mm, bike 14 mm, boat 59 mm, lorry
80mm. Order is 10mm, 14mm, 23mm, 59 mm, 80 mm.

2 45mm
3 152cm
Going deeper Practice
1 Answers will vary. 1 aWater b T-shit ¢ Bat
2 a 208 mm or20cm 8mm b 356mm or 35cm 6 mm 2 a 10p, 5p, 2p, 2p b £1, 20p, 10p
¢ 20p, 10, 2p, 2p d 50p, 20p, 20p, 5p
Practice Going deeper
1 400mm, or 40cm 1 a 20p, 20p, 5p, 5p; 20p, 10p, 10p, 10p

b 50p, 20p, 10p, 10p, 5p, 5p; 20p, 20p, 20p, 20p, 10p, 10
2 120mm tall, 100 mm wide P 250, TOP. TOP. 9P, 9P 26, 2Up, 25, 20p. 11, TBP

2 Apple and orange: 55p: 50p, 1p, 1p, Tp. Tp, 1p; 10p, 10p, 10p,

Going deeper 10p, 10p, 5p
1 140mm tall, 80 mm wide Apple and banana: 68p: 50p, 10p, 5p, 1p, 1p, 1p; 20p, 20p,
20p, 5p, 2p, 1Ip

2 a 80mm by 100mm; 60 mm by 120 mm
Orange and banana: 73p: 20p, 20p, 20p, 10p, 2p, 1p; 50p,

b 8cm by 10cm; 6cm by 12cm 10p, 10p, 1p, 1p, Tp



Practice
1 af? b £270 ¢ 75p d £2:35 e £315 f £1:53

2 af150 b £423 c £6:30d £4-35

Going deeper

1 Ravi: scissors and glue £3-45 + £2-:30 = £5-75 with £4-25
change; Molly: pen and box of paperclips £3-:00 + £2:65 =
£5-65 with £4-35 change; Tia: pen and envelopes £3-00 +
£3-47 = £6-47 with £3-53 change; Ben: glue and ruler £2-30
+ £1:85 = £4-15 with £5-85 change.

Practice
1a75p b£155 c4lp d £350
Going deeper

1 a £2coin, 2 lotsof 20p b £2 coin, £1 coin, 10p, 5p
¢ £2 coin, £1coin, 20p d £2 coin, 50p, 20p, 20p, 5p, 2p, 2p
2 £826

Practice
1 a Crisps: You save 35p.

b Fruit: You save 20p.
b Drinks: You save 30p.

£11

N

Going deeper
1 £1

2 Sadie saves £1-40 on crisps; 60p on fruit and £1-80 on drinks.
She saves £3-80 altogether.

GMS Milestone @

¢ Use mathematical apparatus to model and discuss the
relationship between the values of 1p, 10p and £1 coins.

¢ Make given amounts of money up to £10, using the fewest
coins and/or notes.

¢ Calculate the total of two prices given in pounds and pence,
and discuss their strategy, e.g. adjusting, rounding.

e Decide if goods are affordable, given a certain budget, and
calculate the change they should receive.

Pages 127 to 13l

Practice
16+2=3
1 .

§M653
23:2=11
2
Jof3is 13
Encourage children to share out 3 between 2; they will need
to break one carrot in half.
3a8+4=2
1 _
Z of8=2
2411
b5+4=1 2
of 5=1

N
N

Going deeper
1 5+2=27Thisis more.
.4-91
9+4= 24
2 You don't get an answer that is a whole number.

3 a Answers will vary. Example:
24+4=6,6+2=3,3+2=1

b Answers will vary.

1
2

Example:

s4-55=-2=9L9l.9_41
2074—5,5.2—22,22.2_14

Practice
1 Find two numbers that are the same that total 16: 8 A 8

2 aldA14
b16A16
c27A27

3 25p because two 20ps and two 5ps make 50p.
Going deeper

112,714,716 0r 18

2 Answers will vary.

3 45¢g
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Pages 132 to 134

Practice

1 or

238
33
4 24

Going deeper
1 10 because you can cut 2 pieces of 50cm from Tm.

212

1,1, 1 1.1, 1_
3 §+§+§+§+§+§—3

Practice
1 Children should see that 12 has been broken up info halves

and quarters and can give some related facts, e.g. %of 12is 6,

1 )
ZOHZ'SS‘

1 _
2 a4of24_6

1 -
bzof40—10

1 _
cZof64_16
3 a3
b 32

Going deeper
1 a Halve it and halve it again or divide it by 4.

b A multiple of 4 because only multiples of 4 can be divided
exactly by 4.

c38

2 20 because Ll‘ of £1is 25p so you can have 4 goes for £1. For
£5 you can have 5 times this amount.

NPC Milestone @

e Fluently recall double and half facts and use these to find
halves and quarters of numbers within their working range.

¢ Make connections between unit fractions as operators and
division by integers (e.g. connect halving and quartering with
dividing by 2 and 4, and finding thirds with dividing by 3).

e Interpret remainders as fractions and notice that the context
will affect how we deal with the remainder when dividing
odd numbers into two or four parts.

e Differentiate between finding half of a number and finding
how many halves are in a number.

Practice
1 a400g b 700g
2a 3% kg 3500g b 2% kg 27509

Going deeper

1 a There's 1000g in the left pan and 12509 (7509 + 500g) in
the right pan. 1000g — 12509 = 2509, so 2509 needs to be
added to the left pan for the scales to balance. There is only
one possible way to do this: one bag of flour (250 g) needs
to be added to the left pan.

b There’s 1500g in the left pan (Tkg weight and 5009 mug). In
the right pan there’s a 250 g bag of flour. 15009 - 2509 =
12504, so0 1250 g needs to be placed in the right pan for
the scales to balance.

There are several ways of making a further 1250 g:
1kg weight + a bag of flour

car + 2 bags of flour

car + mug

2 mugs + a bag of flour

1 mug + 3 bags of flour

5 bags of flour
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Practice

1,23
1person | 200g 1tbsp oil | 500ml | 1509 75¢g

carrofs stock onions | celery

2 people | 4009 2tbsp | 1litre 300g 150¢g
3 people | 6009 3tbsp | 1500ml | 4509 2259
4 people | 800g 41bsp 2 litres | 6009 300g

Going deeper

1 12504 butter, 15 eggs, 7509 caster sugar, 5009 flour, 10tbsp

milk, 1250 g icing sugar

2 6 people 3 people 2 people
45049 beef 2259 beef 1509 beef
1 onion 1 oni oni
7 onion 3 onion
600 ml sauce 300ml sauce 200ml sauce
1509 cheese 759 cheese 509 cheese
12 lasagne sheets | 6 lasagne sheets | 4 lasagne sheets
Practice
1 3009
2 509
3 5009
4 250g
5 509
Going deeper

1 He should buy 2 packets of butter, one packet of flour, 2 boxes

of eggs and one carton of milk, and can make 5 cakes.

Practice
1 a 60p b 75p
f £2:30 g £2

c £1-20
h £2:50

d 70p
| £3

e £150

Pages 135 to 138

Fruit Tally
Apples WO
Banana WM M
Pears Mo

b For Practice question 2b photocopy master 16a of an
empty graph with scale 0-20 shown in 2s is available
if needed from the Number, Pattern and Calculating 3
Teaching Resource Handbook.

Fruit sold between 9 a.m. and 10 a.m.

16
14
3 12
2
= 10
E
5 8
8 6
3]
a 4
2
0
Apple Banana Pear
Type of fruit

Going deeper
1 5apples; 4 bananas; 2 apples and 2 pears; apple, pear,
2 bananas

2 Any two of the answers to question 1 combined or 6 pears
plus an apple.

3 £8:55

GMS Milestone @

¢ Use a dial weighing scale to measure individual amounts in
100 g increments, up to 5kg.

¢ Recognize equivalences between g and kg, e.g. 1000g =
1kg, 5009 = % kg, 250g = %kg.

¢ Find the total mass of two or more items and the difference
in mass between items.

e Interpret word problems involving mass, modelling with
weights or other apparatus, as appropriate.

Practice

1 a200ml b 850ml c 50ml
1 3. 1

2a le’rre b letre c illtre

Going deeper

1 a 300ml b 450ml c 175ml
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Pages 139 to 144

Practice

1 0ml, 200ml, 250ml and y lire, 300ml, 350ml, 7.¢, 600ml,
%Inre, 999 ml, 1000ml and 1 litre

Going deeper

16

21

3 Answers will vary.

5 700ml

Going deeper
1 Fill 5 litres, pour into 3 litre jug and 2 litres are left in large jug.

Practice
1 2400ml

2 2100ml
3 1500ml
4 2400ml

Going deeper

1 They can do it 4 times (this uses up 900 ml of the 1000 ml of
squash and there is only enough left for one more full 75 ml
glass).

2 30ml, for 8 days plus a bit left for day 9. Helen will use
30ml of medicine each day. After 8 days she will have used
240ml, so there will only be 10ml left in the bottle, which is
not enough for another day.

GMS Milestone @

e Recall that there are 1000ml in 1 £ and know, or work out, the
volume of%@, }‘2 and %l’. inml.

¢ Understand the term ‘capacity’ and make sensible estimates
of volumes of liquid held in different containers.

e Measure out a precise volume of liquid using the scale on a
jug or other scaled vessel.

¢ Solve capacity word problems, e.g. ‘What is the total volume
of...?", and ‘How much is left if | pour out...?’

Practice
11
4
1 1
2 71 yellow, 7 1s green

3 2 children
Going deeper
1 Ben, Molly and Tia

2 Ben, as the others have 9 between them and the 3 blues are
% of 9.

Practice
1 £8(half of 16)

2 Tia
1 o
3 7 this is £2.

Going deeper
1 9]—9 because it has fewer shares.

2 %ﬁﬁ‘ieths are bigger than sixtieths.

3 Answers will vary.

Practice

1 a% b% cg d% e% f%
Going deeper

1 a% b]%or% c% d120r§ e 2l f3l



Going deeper
1 5 combinations
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combinations. There is no way to combine different
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NPC Milestone @

e Connect ordinal number names with names for fractions and
understand that the denominator (i.e. the name of the
fraction) tells us how many parts a whole has been divided
into and the numerator tells us how many of those parts are
represented.

e Know that fractions have places on the number line between
whole numbers (integers).

e Know that the greater the number of parts a number is
divided into, the smaller each of the parts becomes.

Practice

3
IOZ b

ENI®
0
S—
N

Pages 145 to 149

2 Answers will vary, e.g.
a b c

Going deeper

b As above and then: one-half, one-third, one-fifth,
two-thirds, two-fifths, three-fifths.

Practice

‘Ia% b% c%or% d% e%or% fi
2 Fraction ¢

3 Fraction e

40% b% c%or% d% e%or% fo
Going deeper

la% b% c% d% e% f%

1a a% b% cg d%
baZbdcddl

Going deeper

1al1-8=1  b1-%-3
c1-f=1 d1-%=0

22517346020]51030

410" 34’ 68" 120" 40" 30" 20" 60

Practice
1al12:3=4 b12+4=3

1 _ 2 _
2a §Of12_4 b 3of12_8
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Pages 150 to 15l

Going deeper
1a 9+3=3,%of9=3 b 12+3=4,%of12=4

c 6+3=2,%of6=2

Practice
NPC Milestone @ 1 41 ways. Any recording that is systematic, e.g. beginning with
¢ Know that half can be represented by different equivalent 20p coin and then working through to 20 x 1p coins
fractions. 20
e lllustrate written fractions with apparatus and can write a 10:10
fraction in response to seeing it built with apparatus. 10:5:5
¢ Add and subtract fractions with the same denominator tn .
within one whole Shape and within one set. 10:5:2:2:1
10:5:2:1:1:1
10:5:7:1:1:1:1
10:2:2:2:2:1:1
Practice 10:2:2:2:1:7:1:1
1 8 different combinations 10:2:2:1:1:1:1:1:1
10:2:7:1:1:1:7:1:1:1
RRR YRR 10:1:1:1:7:1:1:1:1:1:1
RRY YYR 5:5:5:5
RYY RYR 5:5:5:2:2:1
YYY YRY 5:5:5:2:1:1:1
5:5:5:1:1:1:1:1
Any systematic recording acceptable, e.g. Cuisenaire/ 5.5.9.9.9.9.9
number rods, counters, written form. 5.5.9:92:92:92:1:]
2 Any answer that refers to the combinations in order or being 5:5:2:2:2:1:0:1:1
systematic. 5:5:2:2:1:1:1:7:1:1
5:5:2:1:71:1:1:1:1:1:1
Going deeper 5:5:7:7:7:7:7:7:1:1:1:1
1 a 27 combinations 5:2:2:2:2:2:2:2:1
5:2:2:2:2:2:2:1:1:1
b Any systematic recording using resources or pencil and 5:2:2:2:2:2:1:1:1:1:1
paper acceptable. 5:2:2:2:2:1:1:1:1:1:1:1
RRR BBt w g:?;]z]] 1] 1] 1] 1] 1] 1] 1] 1]1
RRY BBY YR 5:2:7:1:7:0:7:0:7:0: 700070000
RYY BYY YRR 5:1:1:1:1:1:1:1:1:1:1:1:1: 10000
RRB BBR YYB 2:2:2:2:2:2:2:2:2:2
RBB BRR YBB 2:2:2:2:2:2:2:2:2:1:1
RBY BRY YRB 2:2:2:2:2:2:2:2:1:1:1:1
RYB BYR YBR g 2:?2:;:;:]2:]]:]]:]]:]]:]] ]1]
RER ERS YRY 2:2:2:2:2:1:7:1:7:1:7:1:7:1:1
RYR BYB vBY 2:2:2:2:1:1:0:1:1:1:1:1:0: 100
3 cubed =27 2:2:2:7:1:1:71:7:1:1:7:1:1:1:0:100
i i . . 2:2:7:7:0:0:7:0:0:1:7:0: 010100000000
2 Explanations here should refer to being systematic, e.g. starting 21111 1:1:1:7:1:1:1:7:1:1:1:1:1:1
with all of the red permutations or grouping the permutations 1111111121 1:1:1:1:1:1:1:1:1:1-1

into three, e.g. all the same RRR, BBB, YYY or beginning with all

the ones starting with two reds RRR, RRB, RRY. Hins for those 2 20p coin
struggling should centre on being systematic and finding a way

to check, perhaps with counters or number rods.
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3 20 x 1p coins

4 Children’s explanation here should link to their method of
working and be systematic. They may have recorded this
using coins or pencil and paper.

Going deeper
1 Fewest coins to make 26p is 3 (20p + 5p + 1p). Most number
of coins is 26 (26 x 1p).

2 Answer will vary, depending on the chosen amounts.
Explanations that use what they found out in Practice
question 1, working logically and systematically, are valid
here.

3 This is not true as they can use the 1p coin to make any
amount, odd or even. This is an open investigation; children
should be recording logically and systematically as they have
in Practice question 1.

Practice
1 6and7

2 Any odd, even, odd combination of three consecutive
numbers such as 5, 6, 7 or 57, 58, 59.

3 2 x 3 x 4. Yes, this is the only answer. If they try smaller
numbers the product will not be big enough; if they try
larger numbers, the product will be too big.

Going deeper
1 a45 b 36

2a678b456 c234 d8910 eb567

c75

3 The answer is always three times the middle number (3n).

4 No, the answer will always be odd because when adding

two consecutive numbers you are always adding odd + even,

and odd + even always equals odd.

Practice

1 Yes. Proof could be explaining that the sum of any two even
numbers can be divided by 2, therefore are even. This could
be proved with Numicon Shapes.

Pages 152 to 154

2 a An odd number is always left. Explanations could again
be proved with Numicon Shapes. Taking away an even
number (a multiple of 2) from an odd number will always
be odd because an odd number is 1 away from being
even. Or subtracting an even number takes away groups of
2, therefore the odd pattern remains.

b It will always be even. The difference between two odd
numbers can be investigated with Numicon Shapes.

3 No, this will be odd because the first two odd numbers will
combine to make an even number — both these numbers are 1
away from being even, therefore combining them makes a
pair. The third odd is 1 away from an even number again.

Going deeper

1 a True because four odd numbers are each 1 away from
being even and these add to make 4; an even number.
This can be proved with Numicon Shapes

b True because each odd number is 1 away from an even
so if we subtract any odd number this 1is always taken
leaving an even number. Proving with Numicon Shapes
allows the pattern to be seen.

NPC Milestone @

¢ Investigate suitable problems and work systematically to
show that they have tried and tested all possibilities.

¢ Choose efficient recording systems.

e Express a general statement and explain their reasoning.

Practice
1 Across 3and up 4

2 Down 2, left 4

3 a7 shape: right 4 and up 3
b 4 shape: right 5 and down 5

c left 4, down 3; left 5, up 5. The directions are the exact
opposite.

Going deeper
1 Instructions will vary.

Example:

Right 8, down 1 - collect yellow
Down 2, left 4 — collect green
Down 2, left 1 — collect red
Down 4, left 3 — collect blue

2 Answers will vary.



Pages 155 to 157

Practice
1 West

2 a Boot
b Bucket and scroll
¢ Crown
3 Itis to the west of the shield.
It is north of the crown, boot and shield.
It is to the east of all the objects except the shield.
It is south of the scroll, bucket and helmet.

It is directly east of the apple.
Going deeper
1 Forward 2 and then turn fo face north — then forward 3.

2 Answers will vary.

Practice
1 aD7

b City Park, which covers several grid references so any of
these answers are acceptable: G7, H7, 17, J7,18, J8.

2 A6,J3
3 Hospital
4 Green Park

Going deeper
1and 2 Answers will vary.

Practice
1 Instructions will vary.

Example:
east 5 — collect strawberry
west 2, north 4, west 2, south 1 - collect strawberry

north 2 — collect strawberry

2 Instructions will vary.
Example:
east 2, north 2, east 1 - collect blackberry
east 3, south 3 — collect blackberry

3 Instructions will vary.
Example:
east 1, north 4 — collect cherry
south 3, west 4 — collect cherry
west 4, north 4 — collect cherry

Going deeper
1 Face west and move forward 2 - collect strawberry

Continue west for 5 then turn to face north and move
forward 3.

Turn fo face east and move forward 1 - collect strawberry
Turn to face north and move forward 2 - collect strawberry
Turn to face west and move forward 1

Turn to face north and move forward 4 - collect cherries
Turn fo face east and move forward 3.

Turn to face south and move forward 2.

Turn to face east and move forward 1 - collect blackberry
Turn to face east and move forward 4.

Turn to face north and move forward 1 - collect cherries
Turn to face south and move forward 4.

Turn fo face west and move forward 1 - collect blackberry
Turn to face north, move forward 1.

Turn to face west, move forward 3 - collect cherries.

2 Answers will vary.

GMS Milestone @

e Present data that they have collected in tables and scaled
bar charts.

¢ Notice patterns in tables and bar charts, e.g. ‘the difference
between the most and least popularis ...’

¢ |dentify positions on a grid, using letter/number grid
references e.g. Dé.

e Describe movements on a grid with increasing accuracy,
e.g. forward 2, left 1, down 3.
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and experts in the field based on a proven concrete-pictorial-abstract approach.
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