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How to use this book

This Teacher’s Pack must be used with the Hodder Cambridge Mathematics Stage 3 Learner’s Book,
Workbook and Digital Resource Pack.
Unit 3 Number and problem solving
Icons indicate
which components
to use in each
teaching sequence.

3b Multiplication and division
Learner’s Book
pages 35–39

Learning objectives
●

Workbook
page 23

●
●

Digital resource

●

I can double and halve numbers and know the relationship between
doubling and halving.
I can explain how the digits in a number change when I multiply it by 10.
I remember to check an answer to see if it makes sense.
I can talk about the strategy I used to work out an answer.

Cambridge Primary Mathematics curriculum framework
●
●
●
●
●

The Starter activity
introduces the
topic and activates
the learners’ prior
knowledge.
Activity notes and
answers include
useful teaching tips
and answers for the
Practise activities.

Understand the relationship between doubling and halving. (3Nc19)
Understand the effect of multiplying two-digit numbers by 10. (3Nc20)
Understand and apply the idea that multiplication is commutative. (3Nc25)
Consider whether an answer is reasonable. (3Pt12)
Explain a choice of calculation strategy and show how the answer was worked out. (3Ps2)

Starter
●

●

●

●

Look at the Explore section on page 35 of the Learner’s Book. Talk about how the sandwiches are
grouped on the plates. Are all the plates the same? What about the cakes? How many are on each plate?
Read the information aloud together. Give learners a chance to understand what the puzzle is asking.
Let them discuss their ideas with a partner.
The first step is to work out how many learners there are. Your learners must understand that each
learner may have two cakes. Your learners may have different ways of solving this. They could count all
the pairs of cakes. They could also work out that each plate can feed two learners; they would therefore
count the number of plates and double the answer. Because there are six lots of four cakes, there are
enough cakes for 12 learners.
The second step is to work out how many adults there are. From Step 1, we know there are 12 learners.
They will each have two sandwiches. Challenge your learners to think of a way to use that information to
find the number of adults (three).

Doubling by partitioning
Activity notes and answers
Page 36 Learn
The diagrams demonstrate how to use partitioning to make doubling easier, using the example of 12
(partitioned into 10 and 2). Learners could use place value apparatus to partition, or the teacher could
model using the tens frames in the digital tools.
Page 36 Practise
1 Encourage learners to spot the variation in this question. For example, answering ‘double 3’ will help with
‘double 30’ and ‘double 300’.
2 Learners may spot that the number of boots needed by each team increases by four when there are
two extra players. The number of boots increases by eight when there are four extra players. Challenge
learners
to explain
when there
are more players, it has this effect on the number of boots needed.
Unit
1 Number
andwhy,
problem
solving

Talk
partners
40
Challenge learners to create their own missing number problems for each other.
They should create three problems, in increasing order of difficulty. They should have
diagrams that show the answers, to help their partner see if their answer is right or
wrong. They could also create more difficult problems that require two steps.

The Talk partners
feature gives ideas
for how learners can
learn from engaging
with each other.

Further activities
Ask your learners to do Workbook pages 8–10.

Workbook answers
Number and place value (pages 8–10)
1 a 200, 500, 700, 900
b 50, 450, 650, 850
d 210, 240, 260, 280
e 805, 835, 865, 885
2 a 95
b 105
d 395
e 895
g 101
h 99
j 909
3 a

100 + 20 +

3

=

b

100 + 30 +

2

=

c

200 + 10 +

3

=

d

200 +

+

3

=

e

300 + 20 +

0

=

0

c 20, 50, 70, 90
c 205
f 100
i 411

4 Answers will vary depending on spins of the spinner. Learners should notice that it is impossible
to have any numbers in Row A. They should also realise that there can be no number with a digit
greater than a 6 in the tens or the ones place.

Assessment ideas
contain ideas for
assessment questions.

Assessment ideas
●

●

●

●
●

Draw a number line to show the numbers:
120, 180, 130 and 190.
Write 10 and 100 more than each of these
numbers: 151, 263, 742.
Partition the number 678 into hundreds,
tens and ones.
What number is 100 less than 999?
What number is ten less than 999?

Success criteria
While completing the activities, assess and
record learners who can:
● locate two-digit and three-digit numbers on
a number line.
● partition three-digit numbers.
● find 10 more or 100 more or less than threedigit numbers.

Unit 3 Number and problem solving

The Self-check section
at the end of each unit
gives answers to the
Self-check activities in
the Learner’s Book.

Self-check
Page
2245
Answers
A 1 The two sides of the equation must have the same total, for example: 50 + 150 = 110 + 90
2 71 – 40 = 31, 40 + 31 = 71
3 80 learners
B 1 The learners should first partition 30, for example into 30 and 2, and then double or halve each
number and then add the totals.
Double 30 + double 2 is 60 + 4 = 64, thus double 32 = 64
Half of 30 + half of 2 is 15 + 1 = 16, thus half of 32 = 16
2 18 × 10 = 180; one hundred, eight tens, no ones
3 4 × 8 = 32 and 8 × 4 = 32
C 1 Different methods should result in an answer of 200.
2 48 pencils
3 Check learners’ word problems that double 150 to give an answer of 300.

Learning objectives are
the specific expected
outcomes for the
teaching sequence,
written as ‘I can’ type
objectives to share
with the learners.
Curriculum objectives
(and codes) from
the Cambridge
Primary Mathematics
curriculum framework.
These indicate the
focus area, with the
objectives partly
covered for each
teaching sequence
as they are revisited
a number of times
through the year to
ensure coverage in
depth.
Further activities
indicate how to use
the Workbook for extra
practice.

Success criteria
are assessment
criteria based on the
objectives to help
identify what a learner
should be able to do,
know or understand
by the end of the
teaching sequence.
Further support gives
teaching ideas for
learners who need to
learn Mathematics in
a different way.

Further support
●

●
●

●

●
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It is vital that the learners understand that = represents the idea of balance or equality. They could hold
a small weight or collection of small weights in each hand, and try to judge if they are equal.
Rewrite familiar facts, such as 2 + 2 = 4, with the addition on the right-hand side: 4 = 2 + 2.
Use collections of cubes or counters to practise doubling collections of objects, by creating a matching
pair. The same technique can be used for halving, in which learners organise the collection into two
equal groups.
Use 10c coins to count in tens, to reinforce the patterns in multiplying by 10. Notice how 18 coins are
worth 180 c, and look at how the digits move on a place value chart.
Use digit cards on a place value chart to explore the effect of multiplying by ten.
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Introduction
About the series

Hodder Cambridge Primary Mathematics is a series written by experienced authors and primary
practitioners to reflect the mastery approach used to teach the Cambridge Primary Mathematics curriculum
framework. It has a high-quality textbook at its core as a teaching and learning tool, supported by a writein workbook to provide additional practice through variation, as well as a Teacher’s Pack and a Digital
Resource Pack to aid modelling of key mathematical ideas.
This series provides schools with the opportunity to build fluency and mathematical reasoning skills by
exploring, clarifying, practising, and then extending concepts to ensure learners master mathematical
ideas and secure a deep conceptual understanding of the subject. Problem solving is woven throughout to
enhance learners’ ability to apply their skills and solve non-routine mathematical problems.
‘A high-quality mathematics textbook is an educational resource that can be used by pupils in lessons
and independently, and that also provides both subject knowledge and pedagogy support to teachers
of mathematics. It is a comprehensive learning tool, providing support for the development of both
procedural fluency and conceptual understanding in mathematics.’
Taken from Guidance on Mathematics Textbook Design (NCETM, January 2015)

Components

Hodder Cambridge Primary Mathematics includes a wealth of resources for learners and teachers.
The learners’ materials include a full-colour textbook and a single-colour, write-in Workbook.
For teachers, the course offers valuable guidance contained within this Teacher’s Pack, as well as additional
materials available separately in the Digital Resource Pack.
The content for each of these components is summarised below.

Learner’s Book
The Learner’s Book develops learners’ mathematical fluency, problem-solving and reasoning skills, aiding
preparation for the Cambridge Primary Progression tests and the Cambridge Primary Checkpoint tests.
The Learner’s Book:
● introduces topics through Explore starter activities
● develops mathematical language with Key words and worked examples
● builds fluency and mathematical reasoning skills by exploring, clarifying, practising and then extending
concepts to ensure that learners master mathematical ideas
● supports learners of all abilities with support hints and Try this extension challenges
● secures knowledge with problem solving integrated throughout the book
● incorporates assessment for learning through Self-assessment activities at the end of each unit.

Workbook
The Workbook consolidates learning, deepens conceptual understanding and develops problem-solving
skills through practice questions that are ideal for independent practice, homework or extension activities.
It also:
● supports and builds on knowledge gained from the Learner’s Book with Practice exercises
● provides additional ‘intelligent practice’ through variation
● challenges learners to deepen and extend their understanding.

6
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Teacher’s Pack
The Teacher’s Pack ensures full coverage of learning objectives with concise teaching notes and assessment
support, built on a mastery approach to embed mathematical understanding. In addition, it:
● ensures clarity about the mastery approach with clear background information
● provides teaching activities and ideas to ensure that all learners master the concepts required
● assists formative and summative assessment with essential guidance
● allows flexibility and freedom to adapt ideas to the needs of the class
● provides answers to Workbook questions and Learner’s Book activities.

Digital Resource Pack
To accompany Hodder Cambridge Primary Mathematics, a Digital Resource Pack is available online as part
of Dynamic Learning and also on CD-ROM. The Digital Resource Pack supports teachers as they introduce
and explore mathematical concepts in the classroom.
The Digital Resource Pack enables teachers to:
● model key concepts to the whole class or small groups using the digital toolkit. Tools include a calculator,
a protractor, number grids, clocks and many more that can be deployed easily on the whiteboard
● access a range of versatile, time-saving, ready-to-go resources including place value grids and number
cards for everyday use in classroom activities
● assist with the explanation and pronunciation of mathematical vocabulary by using the audio glossary.
Furthermore, teachers can enhance their own professional development and inform their practice through
short CPD videos. The videos, originally created for UK primary teachers, are written and presented
by experienced practitioners; they contain helpful examples of ways to explore a variety of topics and
concepts in any classroom. It should be noted that the videos were designed to accompany the National
Curriculum for England and Wales and, as such, they may not directly reflect the coverage of the Cambridge
International Examinations curriculum framework. However, they may still be used as reference material by
teachers for their insightful content.

Model of learning and pedagogy
Hodder Cambridge Primary Mathematics takes a mastery approach so that the majority of learners are
expected and are able to attain the age-related expectations for the curriculum.
‘A mastery approach includes a set of principles that includes a belief that all pupils are capable
of understanding and doing mathematics, given sufficient time. With good teaching, appropriate
resources, effort and a ‘can do’ attitude, all children can achieve in and enjoy mathematics.’
Taken from Teaching for Mastery: Questions, tasks and activities to support assessment (NCETM 2015)
Mastery involves helping learners to develop a deep understanding of mathematical ideas and concepts,
in order to make connections between different areas of Mathematics. While fluency with procedures such
as calculation skills is important, learners who have mastered a particular aspect of Mathematics fully, are
able to apply what they have learnt to solve unfamiliar problems. These learners would go beyond simply
replicating processes that have been modelled by the teacher, and reason about how to solve the problem.
This approach has proved highly successful in jurisdictions such as Singapore and Shanghai. It involves
spending enough time to ensure the understanding of a mathematical concept is fully embedded and
secure before moving on to the next topic. By securing the understanding of content as it is met, concepts
can be built on without some learners having gaps in their knowledge and falling behind in each new topic.

7
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Practice and variation

Intelligent practice underpins the mastery approach. ‘Intelligent practice’ is a term used to describe
practice that develops procedural fluency, but also exposes mathematical structures, patterns and
relationships. This deepens conceptual understanding. Intelligent practice is clearly structured and
incorporates carefully designed variations. These variations may be conceptual or procedural.
● Procedural variation can be introduced by extending a problem (e.g. varying the number, the unknown
or the context), varying the processes of solving a problem or varying the application of a method (e.g.
applying the same method to a group of similar problems).
● Conceptual variation can be introduced by varying the representation of a problem.
The practice in Hodder Cambridge Primary Mathematics is based on the principles of intelligent practice.
● The Practise sections in the Learner’s Book make use of models and images to support understanding.
They include decontextualised exercises with procedural variation, practice using a variety of contexts,
and open-ended, investigative practice. While developing their understanding of the concepts covered
in the Learn section, learners will also build procedural fluency across a range of question types and in a
range of contexts.
● The corresponding Practise pages in the Teacher’s Pack extend the opportunities for conceptual variation
by suggesting a range of physical and pictorial representations that teachers may want to use to support
the learning.
● The Workbook offers further practice exercises. These exercises have been planned to encourage learners
to reason and spot patterns. They include structured variation of a number or unknown (procedural
variation), a range of representations and open questions (e.g. What do you notice?).

Differentiation

To achieve mastery effectively means less differentiation by splitting learners into perceived ability
groups or providing easier work to some learners. Instead, it means providing different types of support
to meet learners’ needs so that learners can all access the same curriculum. Learners who grasp concepts
quickly are challenged to think more deeply about the content, focusing on making connections, spotting
patterns or making generalisations. Learners who take longer to understand ideas may need extra enabling
intervention support to help them keep up.
Key strategies for differentiation include:
● careful and strategic use of concrete, pictorial and abstract representations
● skilful questioning within lessons to help conceptual understanding
● identifying misconceptions that arise and acting upon them quickly
● challenging those learners who grasp concepts rapidly through problem solving, rather than any
acceleration through new content.

Growth mind-set and problem solving

When assessing learners’ mastery, assessors must check that learners are able to solve non-routine
problems and explain the reasoning behind key ideas. One of the key principles is that learners should be
encouraged to have a growth mind-set, and that teachers should start from the belief that it is possible
for all learners to be successful in Mathematics, rather than assuming that some learners are simply more
capable, mathematically, than others. With this approach, problem solving can be a starting point, not the
end-point. Learning can happen through problem solving and learners don’t have to learn the concepts first
and then apply them. Problem solving is central to a mastery approach, not simply the end goal.

Representation
Concrete-Pictorial-Abstract (CPA)

Hodder Cambridge Primary Mathematics is based on the belief that mathematical understanding is
developed through using concrete, pictorial and abstract (or symbolic) representations.

8
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Practical resources and diagrammatic representations are used throughout, rather than being seen as a
progression where only younger learners use materials/visual images.
A variety of representations is used throughout Hodder Cambridge Primary Mathematics. These are for
teachers and learners to use and make sense of a concept or a particular problem. Learners need to explore
the various representations for themselves and be allowed to choose which representations they use for a
particular activity.

Mathematical language

Language is another important element of
representation. The connections between
language, concrete experiences, pictures
and symbols help learners make sense of the
mathematics. This means that using accurate
mathematical language in the classroom is
very important, in order to share ideas, address
misconceptions and develop reasoning skills.
Learners should be encouraged to explain
what they are doing and why they are doing it,
through probing questioning from the teacher
if necessary. Examples of questions that
allow learners to talk, explain and show their
understanding are included in the Learner’s Book,
Workbook and Teacher’s Pack.
For example:
● What do you notice?
● Can you see a pattern?
● What have you discovered?
● How did you find that out?
● Why do you think that?
● Have we found all the possibilities?
● Can you explain your reasoning?

Language

Pictures

Mathematics

Concrete
experiences

Symbols

Teachers also need to plan the introduction of key words, as listed in the Learner’s Book, into lessons and
provide opportunities for learners to rehearse and use the words on a regular basis.

Talk partners

This feature appears regularly throughout each unit to encourage learners to talk about their learning. As
they articulate their ideas, they listen to each other, and where appropriate, change what they are thinking
and saying. The role of the teacher is to move around the classroom, listening to what the partners are
saying. The teacher can then provide support or offer new challenges.

Assessment
Formative assessment

Ongoing, formative assessment is central to teaching and learning for mastery, particularly in ensuring that
learners have achieved more than a superficial understanding and to avoid moving on too quickly.
Teachers and learners are continually reflecting on how the learning is moving forward and, where
necessary, you can work with learners to support any issues in learning that emerge, during the lesson.
If core ideas have not been mastered fully, they should be re-taught in different ways.
Formative assessment should be used to inform the next steps in learning, and may influence changes in
planning and therefore the next lessons. Formative assessment is a cycle: finding out what learners know,

9
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moving learning forward, finding out how that learning has changed (what they know now) and planning
the next steps. Where you find that learners are still unsure, stop and take some time to revisit an idea or
skill, change the activity or context and then move on to new learning when learning is secure.
Assessment is about you (and learners) continually reflecting on learning and ensuring that teaching
is in line with learning.
Throughout each unit, there are continual opportunities for assessment. Teachers will probe conceptual and
procedural understanding through questioning and observation as they model and teach. The way learners
respond to the modelling and teaching provides the teacher with valuable information on what to spend a
little more time on and what to move through quickly, as well as information on individual needs.

Eliciting learners’ prior understanding and misconceptions

Each teaching sequence provides the opportunity for teachers to check existing understanding through the
opening Explore activity. Discussions around what learners can see, how they interpret what they see and
their response to questions will reveal their current level of understanding.

Learning objectives and Success criteria

An overview of all of the Cambridge Primary Mathematics curriculum framework objectives with their codes
is provided at the beginning of each teaching sequence in the Teacher’s Pack. These indicate the focus
area, with the objectives partly covered for each teaching sequence as they are revisited a number of times
through the year to ensure coverage in depth. The Learning objectives are the specific objectives for each
teaching sequence. It is good practice to share these objectives with the learners at the beginning of each
teaching sequence in learner-friendly language so that they are clear on the focus of each activity and
what they are expected to learn.
In the teaching notes, suggestions for Success criteria are given. The Success criteria match the Learning
objectives and are used to assess the outcome of the learning that has taken place. They are, in effect,
what the successful learning will ‘look’ like once the Learning objectives have been met. At the end of each
lesson, ask learners to reflect on what they have learned and check each learner’s understanding against
the Success criteria. Short, simple assessment ideas are also provided for the teacher to use to help assess
the learner’s understanding.
Learners may not have mastered all of the elements, so the teacher can work alongside the learners in
making these assessments, going through any questions they have found challenging, and revisiting the
Learn panels in more detail.
If further support is required, teachers can use material from the Workbook, or the learners can work with
other learners for peer support.

Self-assessment

The Self-check activity at the end of each unit gives learners the opportunity to demonstrate what they
know and the concepts they have mastered. Thus, while the success criteria provide opportunities for
ongoing assessment throughout the unit, the Self-assessment activity provides a summative assessment at
the end of each unit.
The Self-check does not cover every Learning objective in the unit, yet the questions give an opportunity for
the teacher to probe further for evidence of deep understanding. Specific questions can be displayed at the
beginning of a lesson so the class knows what they will be learning, then revisited at the end of the lesson
to review and embed that learning.

Structure, scope and sequence
The structure and content of the Learner’s Books are based on the Cambridge Primary Mathematics
curriculum framework for each stage. A spiral curriculum model is used to make sure there is both
curriculum coverage and careful progression of concepts and skills over the stage and between years.
One complete stage covers one academic year.

10
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Each stage is divided into three terms and each term contains five units:
● Two number units per term
● Two non-number units (i.e. Measure, Geometry or Handling data)
● One problem-solving unit where knowledge/skills learned are applied to non-routine problems to
show mastery.
Although there are separate problem solving units, in fact the whole book integrates problem solving into
every unit, and even into every lesson. The learners are required to make decisions and discuss and explain
their methods regularly, and have to apply knowledge and skills to solve puzzles and problems in interesting
contexts throughout.

The teaching sequence

Each unit is broken into teaching sequences, which are expected to run over a number of lessons to ensure
depth of learning. Each teaching sequence has a sub-heading to share with learners as the teaching focus
for a particular lesson. The lesson structure uses a teaching sequence with the following elements:
Measure and problem solving

Unit 4 Measure and problem solving

1. Explore

Key
words

Explore

money
coin
cent
dollar
I have four of
these coins. What
is the most money
I could have?

1 Choose four different notes from those given above. What are all the
different amounts you can make?
2 Write down three different ways to pay for each piece of fruit. Select from
the coins above.

I have three
of these coins.
Guess how
How many different answers can there be? much I have.

Fruit price list

Paying for items

2. Learn
(clarify)

Learn
You have some of
each kind of coin.

Can you think of
more than one
way to pay for
each item?

46

3. Practise

Practise

4a Money

apple

30c

banana

40c

orange

50c

mango

70c

Think like a mathematician
When you are looking for lots of different
answers, it is a good idea to use a list.

$1.50

90 c

75

c

Try this
●
●

4. Try this
(extend)

Make a price list for a toy shop. Mum wants to buy five different toys.
She has only $20. What can she buy?
Make a price list for four different meals at a cafe. Dad wants to buy
four meals for the family. He has only $15. What does he buy?

47

1. Explore

This is a practical exploration, problem, challenge, picture or puzzle to engage and give a ‘hook’ to the
lesson. It involves discussion, reasoning, looking for patterns and rules, or trying to solve a problem as a
class or in groups.

2. Learn (clarify)

In this section, we teach, model, explain and help learners to understand. There is a sharp focus on a skill,
procedure or concept. Use this section as a teaching point as misconceptions and gaps arise and ask
learners to demonstrate and share understanding.

3. Practise

The Practise activity consolidates the Learn session. It is a short set of questions or a practical activity to
give time to embed the learning. The activity makes use of procedural and conceptual variation, using what
the learners know about mathematical structures and patterns to help their learning.
Practise activities always follow a Learn (clarify) section in the Learner’s Book, but they are flexible in the
number of revisits – a teacher may decide to go back to clarify a point after a Practise activity.

4. Try this (extend)

Try this and the problem-solving units allow for the application of skills and concepts learnt. They also
provide opportunities for reasoning and problem solving.

11
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Other resources

Visual representations, manipulatives and concrete resources are hugely important in helping learners to
develop a conceptual understanding of what they are learning.
The following key manipulatives are included in this series:
● Straws
● Base 10 apparatus
● Place-value counters
● Place-value cards
● Number rods
● Digit cards
● Coins
● Counting sticks
● Interlocking cubes
● Coloured counters
● 2-D shapes
● 3-D shapes
● Clock faces
● 1–6 spinners
● 1–10 spinners
● Number cards
The following key visual representations are included in this series:
● Number tracks
● Ten frames
● 100 squares
● Number lines
● The bar model
● Place-value grids
● Gattegno charts

0

1

9
0

1

9

7

3
7
6

3

8

2

8

2

0

1

2

6

3
7

3

8
7

2

8

1

9

5

4
5
9

0

4

6

6

4
5

4
5
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Unit 1 Number and problem solving
1a Counting and numbers to 1 000
Learner’s Book
pages 6–9
Workbook
pages 4–7

Learning objectives
●

●

Digital resources for Unit 1
● Whiteboard resources: Explore number and place
value
● Maths tools: Counters, numerals and symbols,
100 square, place value and abacus, number line
● CPD videos: Key ideas 1 – Place value; Resources
and representations, Mental calculation strategies;
Effective questioning
● Resource sheets: The second hundred, Facts to 20

●

●

●

●

I can count on from 100 and back
from 200.
I can read and write numbers to
1 000.
I can count on and back in ones,
tens and hundreds.
I can count on and back in twos,
threes, fours and fives and show the
jumps along a number line.
I can describe patterns of numbers
that are in different counting steps.
I can work out the rule for numbers
going into and coming out of a
function machine.

Cambridge Primary Mathematics curriculum framework
●
●
●
●
●
●

Recite numbers 100 to 200 and beyond. (3Nn1)
Read and write numbers to at least 1 000. (3Nn2)
Count on and back in ones, tens and hundreds from two- and three-digit numbers. (3Nn3)
Count on and back in steps of 2, 3, 4 and 5 to at least 50. (3Nn4)
Describe and continue patterns which count on or back in steps of 2, 3, 4, 5, 10 or 100. (3Ps5)
Identify simple relationships between numbers, for example each number is three more than the
number before it. (3Ps6)

Starter
●

●

●

●

●

Look at the Explore section on page 6 of the Learner’s Book. Talk about the 100 square. Use the words
‘row’ and ‘column’ to describe the square. Ask what is the same about each row. Ask what is different
about each row. Do the learners notice any patterns in the columns? Model the vocabulary ‘ones digits’
and ‘tens digits’.
Explain that some numbers are hidden under the stars. Explain that they must look for the patterns of
the rows and columns; the patterns will help them find the hidden numbers. What do they notice about
the red and the blue stars?
Can they explain two different methods of working out a missing number? If necessary, suggest that
they count in ones along the rows, and in tens down the columns.
Ask which hidden numbers are easiest to work out. What makes these numbers easier? What might make
some numbers more difficult to find? Some learners may find the blue stars easiest, as they count in tens.
Other learners may find the hidden number 61 most difficult, as they cannot count on from a number on
the left.
Learners could create similar challenges for their partners by using counters to cover some numbers on
the square. Ask if it is more difficult if the counters are spread out, or if they are grouped near each other.
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Unit 1 Number and problem solving

Counting on and back

Activity notes and answers
Page 7 Learn
● Discuss the counting pattern used on the number line. The learners must look carefully at the size of each
jump on the number line. Learners work in pairs to predict the numbers missing from the number line,
then count to check. The jumps are all 10, so the missing numbers are 35, 45 and 55.
● Compare the number pattern with the number line. The numbers are similar to the numbers on the
number line. The jump size is still ten, but the starting number is different. Model how counting in tens
below 100 can help when counting in tens above 100 (three-digit numbers).
Pages 7–8 Practise
1 Encourage your learners to look for patterns in the digits for steps of a different size, such as repetition of
3, 5 or 10. Also, remind learners to look for patterns between questions (suggest that they could use 1a to
help them solve 1b).
2 Remind learners to check if the number pattern is increasing or decreasing. This will tell them whether to
count on or count back. For question 2f, they may have to try some options and improve on them.
3 Encourage learners to notice how the squares and circles are repeated. If they cannot predict the sixth
number, drawing the sequence will help.
Answers
1 a 53, 63, 73
b 153, 163, 173
c 134, 154, 174
d 24, 27, 30
e 524, 527, 530
f 827, 830, 836
2 a 25, 20, 15
b 26, 21, 16
c 137, 127, 117
d 247, 257, 267
e 25, 35, 65, 75
f 47, 49, 51, 53
3 b 42, 47, 52, 57, 62, 67
c 92, 90, 88, 86, 84, 82
d 96, 92, 88, 84, 80, 76
e 42, 47, 52, 57, 62, 67
Page 8 Try this
Help your learners draw a pattern of circles and squares. To solve the challenge, they should try number
patterns that count in tens or fives. If they try a pattern that counts in tens, they will find that they cannot
have both 10 and 100 in circles. They will have more success if they use a pattern that counts in fives.

Talk
partners
This challenge will help your learners to link their counting sequences with the patterns
they identified in the 100 square. Tell them to design their own number sequence, using
numbers from 0 to 100. They will have to make a rule to create the sequence. They must
work out what numbers will be in the sequence. Learners then take a 100 square and
places a counter on the first number in their number sequence. They should continue
placing counters on the remaining numbers in the sequence. Their partners must then
work out the rule that creates that number sequence.
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Unit 1 Number and problem solving

Function machines

Activity notes and answers
Page 8 Learn
Explain that a function machine is something that takes in numbers (the INPUT), changes the numbers
(or performs a FUNCTION), and then gives out a new number (the OUTPUT).
1 Ask the learners to look at machine A. Where is the function written? Ask learners to choose a number to
input into machine A. Show how the input is transformed by the function. If they choose 5, write 5 15. If
they choose 20, write 20 30.
2 Now look at machine B. Is there enough information to work out the output? The function is hidden, so
the output cannot be worked out. Ask learners to choose an input, and write the output for the function
+5. If they choose 100, write 100 105. Learners must work out the function. How many examples are
needed before they can work out the function?
Page 9 Practise
1 Encourage your learners to use their understanding of place value to use the different functions.
Ask them to think about which digits will change when they add 10, 100 or 11.
2 Learners are given the outputs and need to work out the inputs (they are doing the inverse operation).
For example, for machine A they will have to subtract ten from each input.
3 This question requires learners to notice how the numbers are related. They also need to check if the
function works for all inputs. For example, if they look at an input of 30 and an output of 60, they may
think the function is doubling, but this is not true for the other inputs and outputs.
Answers
1 a 14 → 24
b 14 → 114
c 14 → 25
24 → 34
24 → 124
24 → 35
25 → 35
25 → 125
25 → 36
124 → 134
124 → 224
124 → 135
125 → 135
125 → 225
125 → 136
136 → 146
136 → 236
136 → 147
2 a 104 → 114
b 14 → 114
c 103 → 114
114 → 124
24 → 124
113 → 124
115 → 125
25 → 125
114 → 125
214 → 224
124 → 224
213 → 224
315 → 325
225 → 325
314 → 325
526 → 536
436 → 536
525 → 536
3 a +30

b +5

c –4

Page 9 Try this
Explain that, when joining machines, the output from the first machine becomes the input for the second
machine. Once they have discovered that +11 and – 6 leads to +5, ask if they can explain why that would
happen. Encourage learners to try out a few numbers, and see what they notice.

Talk
partners
Give the learners the following challenge, involving machines that are paired together.
● Join a +5 and a – 4 machine together. Then join a – 4 and a +5 machine together.
What happens when you compare their outputs?
● Prompt learners to follow how the input after the first machine is different, but after
the second machine, both sets give the same answer. Encourage your learners to
experiment with their own pairs of machines.
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Unit 1 Number and problem solving

Further activities
●

Ask your learners to do Workbook pages 4–7.

Workbook answers
Can you remember? (page 4)
a 134
b 341
c 431
d 413
e 403
f 340
Counting and numbers to 1 000 (pages 4 – 7)
1 a 40, 50, 60, 70, 80
b 500, 600, 700, 800, 900
c 60, 65, 70, 75, 80
d 18, 20, 22, 24, 26, 28, 30
e 21, 24, 27, 30, 33, 36, 39
f 24, 28, 32, 36, 40, 44, 48
2 a 90, 85, 80, 75, 70, 65: rule is – 5
b 86, 81, 76, 71, 66: rule is – 5
c 201, 196, 191, 186, 181, 176: rule is – 5
d 117, 114, 111, 108, 105, 102, 99
e 216, 212, 208, 204, 200, 196, 192
f 101, 99, 97, 95, 93, 91, 89, 87: rule is – 2
3 a 50 is not shaded
b 50 is not shaded
c 50 is shaded

Assessment ideas
●

●

●

Success criteria

Continue this pattern for three more
numbers: 12, 22, 32, □, □, □
Continue this pattern by using the rule –5:
52, 47, □, □, □
Write the counting rule for this pattern: 50,
150, 250, 350, 450.

While completing the activities, assess and
record learners who can:
● identify if a pattern is increasing or
decreasing
● work out counting patterns in ones, fives,
tens and hundreds.

1b Number and place value
Learner’s Book
pages 10–14
Workbook
pages 8–10

Learning objectives
●

●

Digital resource

●
●
●

I can put any three-digit number on a number line that is marked
in hundreds.
I can put any three-digit number on a number line that is marked in
tens.
I know what each digit means in three-digit numbers.
I can split a number into hundreds, tens and ones.
I can work out 10 or 100 more or less than a number.

Cambridge Primary Mathematics curriculum framework
●
●
●

●

Place a three-digit number on a number line marked off in multiples of 100. (3Nn9)
Place a three-digit number on a number line marked off in multiples of 10. (3Nn10)
Understand what each digit represents in three-digit numbers and partition into hundreds, tens and
units. (3Nn5)
Find 1, 10, 100 more/less than two- and three-digit numbers. (3Nn6)
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Unit 1 Number and problem solving

Starter
●

●

●

●

Look at the Explore section on page 10 of the Learner’s Book. Talk about the information in the image.
How many runners are there? Are there more runners or more spectators? How can they tell which runner
is in third or fourth place? How far do they have to run? What does the ‘m’ stand for in 100 m?
Some learners may not have a strong sense of how long a metre is. Show learners that 1 m is about as
long as a large step or pace. Estimate how many metres wide the classroom is. Have learners open their
arms wide. This will be approximately 1 m. Why is it only approximate?
Ask the learners to look at the picture. Can they guess how far each runner has run? Explain how we can
look at how close the runners are to the start or finish lines, and use this to guess how far each runner has
run. Challenge learners to work out how close the runners in the middle are to the start or finish lines.
Model the answers using a number line from 0 to 100, and discuss what number should go in the middle.
Find where the 50 m line would be on the picture, and discuss who has run more than 50 m, and who has
run less than 50 m.

Three-digit numbers
Activity notes and answers
Page 11 Learn
1 Ask learners to compare the number line you drew to the picture of the running track. Ask them to look
at the marks for the multiples of ten. Discuss what the mark in the middle of the line represents. Discuss
how the smallest marks represent ones, but counting those individually would be awkward and likely to
lead to mistakes. Show the class how we can find 99 by counting back from 100 rather than counting up
from zero. Can they think of two ways to find 90? Which is best?
2 Look at the number line and compare it to the number line in question 1. What is the same and what is
different? What does the middle mark represent now? Show how the main intervals are in jumps of 100.
Discuss how 401 would be just slightly to the right of 400. What do the smaller intervals represent?
Are they jumps of one, as in question 1? In fact, they are now jumps of ten.
Page 11 Practise
Encourage learners to look closely at the start and end numbers. This will help them to work out the size of
each interval. They must also look at the halfway point. If they are trying to work out a number past the
halfway mark, they should count backwards from the end.
Answers
1 a 20, 40, 50, 70, 90, 100
b 120, 140, 150, 170, 190, 200
2 a 180, 215, 240
b 185, 215, approximately 241
3 a between: 300 and 310, 330 and 340, 390 and 400
b between: 500 and 510, 530 and 540, 590 and 600

Try this
●

●

●

Ask your learners to draw their own number line to show these numbers:
● 130, 170
● 125, 185
● 141, 151
Ask learners if they think their number line should start at zero. Point out that all the numbers are
between 100 and 200, so the number line should begin at 100 and use intervals of ten. Observe how
learners draw their number lines. If they are able to draw number lines accurately and with equal
intervals, they will find it much easier to learn addition and subtraction methods later in the year.
Support learners by modelling how to mark the intervals at regular spaces. They can use the grid lines
on their paper or the measurements on a ruler.
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