
For  
the New 
National  

Curriculum

Problem Solving 
and Reasoning

Integrate practical problem solving 
and reasoning into every maths lesson 

Maths

FREE  
SAMPLE 

Tim Handley 



Problem Solving and Reasoning Year 1

How to use the resources 

Structure
The resource is split into two sections:

1 Key strategies

2 Activities and investigations

At the back of the book you will also find a glossary of useful mathematical terms. All the  
supporting resources, including editable PowerPoint problem posters and Word files of the 
Resource Sheets can be found on the CD-ROM that accompanies this Teacher’s Book.

Key strategies
This section provides 14 constructs or routines which can be used to integrate problem 
solving and reasoning into every maths lesson. Each Key Strategy is accompanied by a full 
explanation, tips for its use and a number of different examples of how the strategy could be 
used in different areas of mathematics to develop reasoning.

The examples provided are drawn from many areas of the mathematics curriculum. They are 
intended as starting points, which can then be taken and developed to use in all areas of  
mathematics. 

Each strategy also contains a conversation snippet from a case study from the schools where 
these resources have been trialled.

Note that the content of some examples is pitched slightly below the equivalent year content 
objectives in the Programme of Study. This is to allow children to focus on the development of 
their reasoning skills, using subject knowledge with which they are already familiar.

Case studies 
from the 

classroom
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A snippet from a conversation between two Year 1 children discussing the silly 
answers for a 6 + ? = 10.

!

Key strategy
Ask the children to give you a 
‘silly’ answer to a question and 
explain why it is a silly answer.

9 Silly answers

Activities and investigations

1  Missing numbers
2  Count the sweets
14 Sorting numbers

 Because it has more than four sides

 Because not all the sides are the same length;  
all sides in a square are the same length as each  
other

Give me a silly answer for a quarter    of this
group of objects.

Prompt questions:
 What does a quarter mean?

Example silly answers and justification:
 8: a fraction shows part of the whole, and 8 is all 

the objects
 4: this would be half; the objects are in two 

groups, not four

 14: the last digit is not 3. We know it must be, as 
7 + 3 = 10, and there is a 0 in the ones column of 
our answer. 

Give me a silly answer for 3 × 2 = ?
Prompt questions:
 How would we work out the missing number?
 What would the answer be?
 Would the answer to something multiplied by 

2 always be bigger than the number you are 
multiplying? 

Example silly answers and justification:
 3: the number sentence means 2 lots of 3, so it 

must be more than 3
 20: we know this is too big, as 2 lots of 3 is 

definitely under 20
 0: we are looking at 2 lots of 3, which must be 

something; it can’t be nothing

Give me a silly answer for a way to order:
breakfast, tea, bath-time, lunch, bedtime.
Prompt questions:
 What are we ordering? 
 How could we put these into order? 

Example silly answers and justification:
 bedtime, breakfast, tea, bath-time, lunch: it is 

in a really random order
 bedtime, breakfast, tea, bath-time, lunch: it is 

in the opposite order to what we would do

Give me a silly answer for a drawing of a square
Example silly answers and justification:  

same? What’s different?’ can be used to encourage 
children to compare, contrast and look for links 
between their ‘silly’ answers.

Watch out

Children may always give very large answers.

Children’s natural instinct when asked for a ‘silly’ 
answer often is to go for a very large answer (e.g. 
4 billion trillion, infinity, etc.). Depending on the 
question given, either ask children if they can prove 
that this is not an answer to the question or place a 
restriction on the range of answers allowed.

Try these 

Below are some examples to introduce your class 
to this strategy. In these examples, the content level 
is sometimes lower than that set out in the National 
Curriculum for Year 1. This is to allow children to 
focus on the development of reasoning skills, without 
being restricted by subject knowledge.

Give me a silly answer for a way of partitioning 13. 
Prompt questions:
 What does partitioning mean?

Example silly answers and justification:
 13 + 1: it already includes 13, and when you 

partition you break the number down into 
numbers less than it

 3 + 2: this clearly won’t give you any digits in the 
tens place of a number, and you need a 1 in the 
tens place for 13

Give me a silly answer for 7 + ? = 20.
Prompt questions:
 How would we work out the missing number?

Example silly answers and justification:
 10: that would make 17, as it’s simple to add 10 

to a number
 23: it’s higher than 20, so can’t equal 20 when you 

add it to 7

Why it’s effective

By asking the children to give you a ‘silly’ answer to 
a question they will have to reason about the range 
which the possible ‘correct’ answers could fall into. 
This will require them to consider the properties that 
the question entails, and will involve them in making 
a generalisation about the ‘correct’ answer(s) in order 
to explain why their answer is silly.

Tips for use

Always ensure you ask the children to justify their 
silly answer and explain why it can’t possibly be a 
‘correct’ answer. 

The children can also be asked to create a number 
of ‘silly’ answers and then to order them in order of 
‘silliness’. Encourage them to identify which ‘silly’ 
answer is close to the ‘real’ answer or involves a 
common error/misconception. This can be a great 
way to address misconceptions with children.

Modifiers can also be added to the base question 
to restrict the range of possible silly answers. 
Depending on the restrictions added, this can 
prompt deeper thinking and reasoning.

This strategy works well when the children are given 
the opportunity to discuss their ‘silly’ answer(s) and 
reasons why they are ‘silly’. The strategy ‘What’s the 

Child B: 0 would be silly, as when 
you add 0 to a number you end up 

with the same number. 

Child A: Well, 6 would be silly as we know 
double 6 is 12 not 10.

1
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Introduction

Activities and investigations
This section provides 18 extended problem-solving activities. These all develop one or more 
key problem-solving and reasoning skills, as well as, covering an area of the 2014 National 
Curriculum. Each activity will last a minimum of one hour and can in many cases, be developed 
further. The resources for each activity comprise:

• A poster to display on the interactive whiteboard to introduce the problem to the children.
This includes the background to the problem, the main challenge or challenges, plus
‘Things to think about’ prompts to help develop children’s reasoning skills. Where
appropriate, definitions of any key mathematical terms are also included. Full colour
versions of the posters can be found on the accompanying CD-ROM as editable
PowerPoint files. They are also reproduced in The problem section of the teacher
guidance for ease of reference. Some of the PowerPoint presentations include additional
poster slides that can be used to aid differentiation by providing easier and harder
versions of the problem.

• Detailed teacher guidance, which includes a learning objective, curriculum links,
background knowledge and a step-by-step teaching sequence. The guidance
also provides key questions to help develop reasoning (which use one of more of the Key
Strategies). Ideas of how to adapt the activity for those that require further support and
how the activity could be extended to meet the needs of more able mathematicians are
also included.

• For some of the problems, additional Resource sheets that may be useful for the problem
are provided on the CD-ROM.

16 What’s the problem? 

Learning objective

•  To devise simple word 
problems. 

Reasoning skills

•  Conjecturing and convincing

• Spotting patterns

Curriculum link

        Number: addition and 
subtraction. 

123

The problem

   Background knowledge

Launching the activity

        Key strategies

2  Another, another, another
7  Odd one out
10 What do you notice?
12 What’s the same? What’s different? 

        Problem-solving approaches

Think, pair, share

7. Bring the children back together to share some 
examples of problems. Ask, What do you notice?
Deliberately write a problem up that does not 
follow the structure. Ask, What’s the same? 
What’s different? Write these on a big piece of 
paper for the working wall.

6. Set the children the challenge of coming up 
with as many word problems as possible that 
satisfy the number sentence 4 + 6 = 10. Instead 
of writing, children could draw the objects 
or ask an adult to record their ideas. Provide 
addition and equals signs (see Resource sheet 
16.1, Plus and equals) to use with objects when
making physical number sentences. If possible, 
photograph them.

2. Share the prompt poster and work through the 
example together.

1. Get the resources ready. You will need:
o coloured pieces of paper
o felt-tipped pens or markers

5. Take some suggestions for alternative word 
problems based on the 1 + 2 = 3 structure. The 
children should use ‘think, pair, share’ to come 
up with some word problems based on the 
structure 1 + 2 = 3.

4. Explain that you can start with the number 
sentence and create a related word problem. 
Use your imagination to start with one object, 
add two more to it to end up with three. Read 
out some examples that all follow the structure 
1 + 2 = 3. Ask, What do you notice?

3. Model the process of taking the key information 
from the problem and placing into a number 
sentence with the addition symbol and the 
equals sign. 
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Taking it further

Change the number operation to subtraction, 
multiplication or division to explore word problems 
using those number operations. You can also use 
this to reinforce number bonds to 20.

Developing reasoning

	What do you notice about the structure of each 
of the work problems that I’ve just read out? They 
are all based on 1 + 2 = 3.

	Always ask for another, another, another. Also 
push them to be creative, not just exchanging 
‘apples’ for bananas or oranges.

	What’s the same? What’s different? In the 
plenary, when you have got a problem that 
doesn’t follow the structure, ask this question to 
encourage the children to specialise on the finer 
details of the problems, to spot the odd one out.

Providing differentiation

Support 
Sit with the children that need support to scaffold 
their use of language and to ask questions to 
promote reasoning. Use physical objects to help the 
children to visualise what the word problems would 
actually look like, i.e. using four 1p coins added 
to six 1p coins, counting resources or classroom 
objects.

Extension 
If the children have generated a range of different 
problems, either change the numbers, or change the 
number operation to subtraction.

•	 This can obviously be adapted once they spot 
this structure, to include different numbers, 
and/or subtraction as the main number 
operation.

•	 The structure of the problem is that you start 
with a set of four objects and add six objects 
to it. As long as this is maintained, then any 
solution that the children generate will be 
acceptable.

•	 In this activity the children come up with as 
many solutions as they can that would give
the calculation 4 + 6 = 10. 

•	 The solutions to this problem should all fit in 
to the format of 4 + 6 = 10. 

•	 This means that essentially all the children 
have to do is change the objects, and/or 
characters, in the original problem to find a 
new problem.



Case studies 
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Problem Solving and Reasoning Year 1

A snippet from a conversation between two Year 1 children discussing the silly 
answers for a 6 + ? = 10.

!

Key strategy
Ask the children to give you a 
‘silly’ answer to a question and 
explain why it is a silly answer.

9 Silly answers

same? What’s different?’ can be used to encourage 
children to compare, contrast and look for links 
between their ‘silly’ answers.

Watch out

Children may always give very large answers.

Children’s natural instinct when asked for a ‘silly’ 
answer often is to go for a very large answer (e.g. 
4 billion trillion, infinity, etc.). Depending on the 
question given, either ask children if they can prove 
that this is not an answer to the question or place a 
restriction on the range of answers allowed.

Try these 

Below are some examples to introduce your class 
to this strategy. In these examples, the content level 
is sometimes lower than that set out in the National 
Curriculum for Year 1. This is to allow children to 
focus on the development of reasoning skills, without 
being restricted by subject knowledge.

Give me a silly answer for a way of partitioning 13. 
Prompt questions:
	What does partitioning mean?

Example silly answers and justification:
	13 + 1: it already includes 13, and when you 

partition you break the number down into 
numbers less than it

	3 + 2: this clearly won’t give you any digits in the 
tens place of a number, and you need a 1 in the 
tens place for 13

Give me a silly answer for 7 + ? = 20.
Prompt questions:
	How would we work out the missing number?

Example silly answers and justification:
	10: that would make 17, as it’s simple to add 10 

to a number
	23: it’s higher than 20, so can’t equal 20 when you 

add it to 7

Why it’s effective

By asking the children to give you a ‘silly’ answer to 
a question they will have to reason about the range 
which the possible ‘correct’ answers could fall into. 
This will require them to consider the properties that 
the question entails, and will involve them in making 
a generalisation about the ‘correct’ answer(s) in order 
to explain why their answer is silly.

Tips for use

Always ensure you ask the children to justify their 
silly answer and explain why it can’t possibly be a 
‘correct’ answer. 

The children can also be asked to create a number 
of ‘silly’ answers and then to order them in order of 
‘silliness’. Encourage them to identify which ‘silly’ 
answer is close to the ‘real’ answer or involves a 
common error/misconception. This can be a great 
way to address misconceptions with children.

Modifiers can also be added to the base question 
to restrict the range of possible silly answers. 
Depending on the restrictions added, this can 
prompt deeper thinking and reasoning.

This strategy works well when the children are given 
the opportunity to discuss their ‘silly’ answer(s) and 
reasons why they are ‘silly’. The strategy ‘What’s the 

Year 1 Key Strategy



Key strategies

Activities and investigations

1  Missing numbers
2  Count the sweets
14 Sorting numbers

	Because it has more than four sides

	Because not all the sides are the same length; 
all sides in a square are the same length as each 

 other

Give me a silly answer for a quarter    of this
group of objects.

Prompt questions:
	What does a quarter mean?

Example silly answers and justification:
	8: a fraction shows part of the whole, and 8 is all 

the objects
	4: this would be half; the objects are in two 

groups, not four

	14: the last digit is not 3. We know it must be, as 
7 + 3 = 10, and there is a 0 in the ones column of 
our answer. 

Give me a silly answer for 3 × 2 = ?
Prompt questions:
	How would we work out the missing number?
	What would the answer be?
	Would the answer to something multiplied by 

2 always be bigger than the number you are 
multiplying? 

Example silly answers and justification:
	3: the number sentence means 2 lots of 3, so it 

must be more than 3
	20: we know this is too big, as 2 lots of 3 is 

definitely under 20
	0: we are looking at 2 lots of 3, which must be 

something; it can’t be nothing

Give me a silly answer for a way to order:
breakfast, tea, bath-time, lunch, bedtime.
Prompt questions:
	What are we ordering? 
	How could we put these into order? 

Example silly answers and justification:
	bedtime, breakfast, tea, bath-time, lunch: it is 

in a really random order
	bedtime, breakfast, tea, bath-time, lunch: it is 

in the opposite order to what we would do

Give me a silly answer for a drawing of a square
Example silly answers and justification:  

Child B: 0 would be silly, as when 
you add 0 to a number you end up 

with the same number. 

Child A: Well, 6 would be silly as we know 
double 6 is 12 not 10.

1
4

			
			



2 Count the sweets  

Learning objective

•  Count, read and write numbers
to 100 in numerals; count in
multiples of twos, fives and
tens.

Reasoning skills

•  Working systematically

Curriculum link

       Number and place value: 
count in multiples

123

The problem

   Background knowledge

Problem Solving and Reasoning Year 1

• When counting, the children should be
encouraged to move the ‘sweet’ or sweets
(use any small counter such as cubes,
counters or similar) away from the main pile.

• The children may require support in counting
up in 2’s, 5’s and 10’s, so having number lines
in jumps of 2, 5 and 10 available would be a
good way to provide this support.

• In this activity, the children need to find the
best way to count up sweets (counters)
that have fallen on the floor. Counting them
one-by-one will be a slow and laborious task
and can be open to errors. The reasoning
element should be drawn out of children
by encouraging them to think of better and
more efficient ways of counting them up, for
example in lots of smaller piles of 2, 5 or 10.

• Before starting this activity, children will need
to be able to count up to at least 10 and write
numbers up to 10.

Year 1 Activity



Launching the activity

        Key strategies

3  Convince me
9  Silly answers
10 What do you notice? 

        Problem-solving approaches

Paired work
Envoys

9. As a group, share and discuss the methods that
the children used to count the sweets. Which
way did they find easier/harder? Why did they
think it was easier/harder?

8. Tip out containers of ‘sweets’ on each of the
children’s tables and challenge them to work out
how many of each sweet there are.

7. Give children time to work on the problem, then
ask for ideas how they could find out how many
there are of each different sort of ‘sweets’. When
the children say, You could count them. Start
counting remotely. (Without moving the sweets
from one pile to another.) Continue this role-play
until you have elicited the following (allow time
for ‘think/pair/share’ so that they can come up
with some strategies):
• You need to move the ‘sweet’ from one pile to

another to know that you have counted it.
• Counting in 1s will take a long time.
• Counting in groups of 2, 5 or 10 would be

quicker.
• You can count them into piles of 2s, 5s or 10

first, and then count up in 2, 5 or 10.

3. With the children sitting in a circle, bring the
container over and pretend to trip over causing
the contents to spill all over the floor.

2. Start with some large containers of multi-
coloured objects such as cubes, counters or any
other colourful counting resource.

1. Introduce the problem by counting up and
down in 1s, 2s, 5s and 10s using a counting
stick.

6. Encourage children to make the connection
between the ‘sweets’ all over the floor and Mr
BobBon’s sweets all over his floor.

5. Show the prompt poster encouraging children
to make the connection between the prompt
poster and the counters on the floor.

4. Ask the children, Oh no! How am I going to sort
all of these out? and,  I need to know how many
red ones I’ve got. How can I work it out? Discuss
possible ways together.

Activities and investigations

Taking it further

Each time the children are asked to count something 
up, encourage them to count in 2s, 5s and 10s. 
Count the children as they line up in 2s or 5s.

Developing reasoning

 As part of the role-play, the children will need to 
convince me that their ideas will work. Lots of 
pretending to get things wrong will encourage the 
children to give their reasoning.

 What do you notice when you count the 
objects? Is it possible to count the objects 
without moving them, or one at a time? Are these 
the best ways of doing it?

 Give me a silly answer for the number of sweets.

Providing differentiation

Support 
Encourage children to use number lines to support 
their counting in 2s, 5s and 10s. Focus on ensuring 
that they move the ‘sweets’ from one pile to another 
when they are counting. Develop reasoning through 
questions, such as, Why do you have to move the 
sweets? What do you notice happens when you 
don’t move the sweets? 

Extension 
Can you count/move two or five sweets at a time? 
(So as to count up in 2s or 5s at the same time.)
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Child A: Something over 60 would 
be hard, like 132.

Child B: Yes, or 60 as it’s clearly 
10 × 6.

Child A: 6 would be easy as it’s 1 × 6.A snippet from a conversation between two Year 3 children discussing the question: 
Give me a hard and easy example of a number in the 6 times table.

Activities and investigations

 5 Number guess who
 6 Missing problems
 8 Fabulous 28
11 Fraction pictures
12 Money boxes
14 Mystery shapes
15 Dotty squares
16 Cubed aliens

!

Key strategy
Ask the children to give you 
an example of a ‘hard’ and 
‘easy’ answer to a question, 
explaining why one is ‘hard’ 
and the other ‘easy’.

4 Hard and easy

Give me a hard and easy example of a question
you could ask about this data.
	 Easy and hard answers will depend on the data/

chart you provide for the children.

Give me a hard and easy example of a multiple of 3
over 100.
	 Easy: 300, as it is a multiple of 100
	 Hard: 579, as it is not a multiple of 10 or 100

Give me an easy and hard way to measure the
width of this table.
	 Easy: using a ruler or a meter stick as these are

standard units
	 Hard: using cubes as we’d need a lot of them and

it would be hard to keep them in lin

Give me a hard and easy example way to
partition 389.
	 Easy: 300, 80 and 9 as it is partitioned along the

hundreds, tens and units boundary (canonically)
	 Hard: 100 + 124 + 35 + 130 as it is partitioned into

four numbers, none of which are ‘obvious’ within
389

Give me a hard and easy example of a fraction of
number.
	 Easy: 1

2 of 8 as it uses our known double/half
factors

	 Hard: 7
8 of 63 as it has a non-unit numerator

Give me a hard and easy example of a number in
the 4 times table.
	 Easy: 4 as it’s the first number in the 6 times table
	 Hard: 76 as it’s above 12 × 4

Give me a hard and easy example of a sequence of
numbers.
	 Easy: 2, 4, 6, 8, 10 as it has a single-step rule

which is easy to spot (multiples of 2)
	 Hard: 2, 6, 18, 54, 162 as it has a rule which is not

immediately apparent (×3)

Give me a hard and easy example of a shape to
find the perimeter of.

	 Easy: as each side is the same length

	 Hard: as it has sides of all different lengths

Children should be encouraged to explain why 
the examples they have given are ‘hard’ or ‘easy’. 
This could be by way of a written explanation or by 
convincing their partner/an adult verbally that their 
responses are ‘hard’ or ‘easy’.

Watch out

Children may respond to the request for a ‘hard’ 
example, e.g. of an addition, by giving very large 
multiples of 10, (e.g. 1230 + 870).

Ask the children to convince you why this is a hard 
example, and then discuss how this could be made 
‘easy’, e.g. by multiplying/dividing by a multiple of 10 
and using known facts.

Try these

Below are some examples to introduce your class 
to this strategy. In these examples, the content level 
is sometimes lower than that set out in the National 
Curriculum for Year 3. This is to allow children to 
focus on the development of reasoning skills, without 
being restricted by subject knowledge.

Give me a hard and easy example of a 3-digit 
addition.
	 Easy: 100 + 300 as both numbers are multiples of 

10 and 100
	 Hard: 458 + 384 as the addition crosses the 

hundreds, tens and units boundary

Give me a hard and easy example of a 3-digit 
subtraction number sentence.
	 Easy: 500 – 300 as it involves two multiples of 100 

with a small difference
	 Hard: 644 – 287 as it crosses the tens and units 

boundaries; 432 – ? = 121 as it is not in the ‘usual’ 
format for subtraction and involves a missing 
number

Why it’s effective

This strategy encourages the children to think closely 
about the structure of mathematics and enables 
them to demonstrate a conceptual understanding of 
concepts. Children enjoy the challenge of coming up 
with ‘hard’ examples that still meet the requirements 
set out in the question.

The choices children make when responding to this 
strategy often provide valuable information about 
what they find difficult, which may not always be 
what you expect! For example, if a child constantly 
gives calculations involving decimals as ‘hard’ 
questions, then this would probably indicate they are 
insecure with decimal place value. 

Tips for use

Unlike most of the strategies in this book, this strategy 
generally works best if children are encouraged to 
respond individually first. Once they have come 
up with their own ‘hard’ and ‘easy’ responses they 
should then be encouraged to discuss and compare 
these with a partner or larger group. The strategy 
‘What’s the same? What’s different?’ can be used 
here to encourage children to compare and contrast 
their responses and draw out key themes/concepts. 

Year 3 Key Strategy
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Child A: Something over 60 would 
be hard, like 132.

Child B: Yes, or 60 as it’s clearly 
10 × 6.

Child A: 6 would be easy as it’s 1 × 6.A snippet from a conversation between two Year 3 children discussing the question: 
Give me a hard and easy example of a number in the 6 times table.

Activities and investigations

 5 Number guess who
 6 Missing problems
 8 Fabulous 28
11 Fraction pictures
12 Money boxes
14 Mystery shapes
15 Dotty squares
16 Cubed aliens

!

Key strategy
Ask the children to give you 
an example of a ‘hard’ and 
‘easy’ answer to a question, 
explaining why one is ‘hard’ 
and the other ‘easy’.

4 Hard and easy

Give me a hard and easy example of a question 
you could ask about this data. 
	 Easy and hard answers will depend on the data/

chart you provide for the children.

Give me a hard and easy example of a multiple of 3 
over 100.
	 Easy: 300, as it is a multiple of 100
	 Hard: 579, as it is not a multiple of 10 or 100

Give me an easy and hard way to measure the 
width of this table.
	 Easy: using a ruler or a meter stick as these are 

standard units 
	 Hard: using cubes as we’d need a lot of them and 

it would be hard to keep them in lin

Give me a hard and easy example way to  
partition 389.
	 Easy: 300, 80 and 9 as it is partitioned along the 

hundreds, tens and units boundary (canonically)
	 Hard: 100 + 124 + 35 + 130 as it is partitioned into 

four numbers, none of which are ‘obvious’ within 
389

Give me a hard and easy example of a fraction of 
number.
	 Easy: 1

2 of 8 as it uses our known double/half 
factors

	 Hard: 7
8 of 63 as it has a non-unit numerator

Give me a hard and easy example of a number in 
the 4 times table.
	 Easy: 4 as it’s the first number in the 6 times table
	 Hard: 76 as it’s above 12 × 4

Give me a hard and easy example of a sequence of 
numbers.
	 Easy: 2, 4, 6, 8, 10 as it has a single-step rule 

which is easy to spot (multiples of 2)
	 Hard: 2, 6, 18, 54, 162 as it has a rule which is not 

immediately apparent (×3)

Give me a hard and easy example of a shape to 
find the perimeter of.

	 Easy: as each side is the same length 

	 Hard: as it has sides of all different lengths

Children should be encouraged to explain why
the examples they have given are ‘hard’ or ‘easy’.
This could be by way of a written explanation or by
convincing their partner/an adult verbally that their
responses are ‘hard’ or ‘easy’.

Watch out

Children may respond to the request for a ‘hard’
example, e.g. of an addition, by giving very large
multiples of 10, (e.g. 1230 + 870).

Ask the children to convince you why this is a hard
example, and then discuss how this could be made
‘easy’, e.g. by multiplying/dividing by a multiple of 10
and using known facts.

Try these

Below are some examples to introduce your class
to this strategy. In these examples, the content level
is sometimes lower than that set out in the National
Curriculum for Year 3. This is to allow children to
focus on the development of reasoning skills, without
being restricted by subject knowledge.

Give me a hard and easy example of a 3-digit
addition.
	 Easy: 100 + 300 as both numbers are multiples of

10 and 100
	 Hard: 458 + 384 as the addition crosses the

hundreds, tens and units boundary

Give me a hard and easy example of a 3-digit
subtraction number sentence.
	 Easy: 500 – 300 as it involves two multiples of 100

with a small difference
	 Hard: 644 – 287 as it crosses the tens and units

boundaries; 432 – ? = 121 as it is not in the ‘usual’
format for subtraction and involves a missing
number

Why it’s effective

This strategy encourages the children to think closely
about the structure of mathematics and enables
them to demonstrate a conceptual understanding of
concepts. Children enjoy the challenge of coming up
with ‘hard’ examples that still meet the requirements
set out in the question.

The choices children make when responding to this
strategy often provide valuable information about
what they find difficult, which may not always be
what you expect! For example, if a child constantly
gives calculations involving decimals as ‘hard’
questions, then this would probably indicate they are
insecure with decimal place value.

Tips for use

Unlike most of the strategies in this book, this strategy
generally works best if children are encouraged to
respond individually first. Once they have come
up with their own ‘hard’ and ‘easy’ responses they
should then be encouraged to discuss and compare
these with a partner or larger group. The strategy
‘What’s the same? What’s different?’ can be used
here to encourage children to compare and contrast
their responses and draw out key themes/concepts.
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5 Number guess who 

Learning objective

•  Understand and use place
value in numbers.

Reasoning skills

• Solving problems

• Working systematically

• Conjecturing and convincing

Curriculum link

       Number and place value: 
using place value to identify 
numbers

123

• This investigation takes the form of a game,
based on the popular children’s game ‘Guess
who’.

• Children have to ask questions to identify the
number that their partner has selected from
their game board.

• Each place in a number is named as follows:
Th H T O

Thousands Hundreds  Tens  Ones
• There are three versions of the game board

provided (Resource sheets 5.1, 5.2 and 5.3).
Board 1 involves ThHTO and HTO numbers,
Board 2 involves HTO numbers and Board 3
involves ThHTO numbers and is intended as
an extension.

The problem

• All the boards have a range of numbers on
them, which require careful questioning in
order to differentiate between. However,
on each board there is at least one number
which, if chosen, could be identified by using
a single question.

• Numbers lines, both marked and blank,
are an effective resource to help children
understand the concept place value.
Gattegno charts (place value charts) can also
be used effectively.

   Background knowledge

Launching the activity

        Key strategies

2 Another, another, another
4 Hard and easy
7 Odd one out
10 What do you notice?
12 What’s the same? What’s different?

Problem-solving approaches

Paired work
Think, pair, share

Developing reasoning

 What do you notice about the value of the [7] in
this number compared to this number?

 What’s the same What’s different between [pick
two or more numbers from the game board]?

 Give me a hard and easy number for your partner
to guess.

 Give me a number Another, another, another.
[with 6 in its ones column]/[higher than 400].

 Which number from the grid is the odd one out
and why?

Providing differentiation 

Support
Children should work from Resource sheet 5.2,
which only requires knowledge of place value up
to HTO. Children will also benefit from access to
some of the practical resources mentioned in the
‘background knowledge’ section.

Extension
Resource sheet 5.3 (up to ThHTO) introduces
children to place value up to Ten Thousandths
value. Further restrictions can also be placed on the
questions that children can ask, e.g. don’t mention
the value of the hundreds digit, only ask questions
that compare the number to another number, etc.

Taking it further

Children could create their own number ‘Guess who’
boards that lead to the longest game possible, e.g.
similar numbers, multiple possible options, etc.

The place value ‘Guess who’ boards can also be
used as a ‘zooming in’ board (see Key strategy 13)
or as the basis for an ordering activity.

8. At the end of the session, bring the children
back together and discuss the ‘winning
strategies’ they developed.

7. Once most children have finished a game, bring
the class back together. Discuss the questions
they have been asking their partners to try and
establish what numbers they have selected.
Discuss how these could be refined and ask
them now to focus on strategies to ‘win’. What
numbers should they select as their number?
What questions should they ask in order to
eliminate numbers? At this point also try to
encourage children to not ask repeated place
value related questions, but to explore other
questions they could ask in order to eliminate
numbers.

3. Ask the children to ‘think, pair, share’ some
‘yes/no’ questions that they could ask you to
help them work out which of the numbers you
have selected.

2. Pick one of the numbers and write it down on a
piece of paper, unseen by the children.

1. Begin by selecting six numbers from Resource
sheet 5.1 (that the majority of the class will be
using) and display these on the board.

6. Give the children time to play the game in
similar ability pairs.

5. Share the prompt poster. Read through the
rules together and ask any questions.

4. Allow the children to ask you the questions,
until they have established which number you
have chosen. You may wish to discuss the
effectiveness of each question and how they
could be improved. They could ask for example,
Does your number have a nine in the tens place?
or Is your number bigger than 1000?

Year 3 Activity



Activities and investigations52 Problem Solving and Reasoning Year 3

5 Number guess who 

Learning objective

• Understand and use place
value in numbers.

Reasoning skills

• Solving problems

• Working systematically

• Conjecturing and convincing

Curriculum link

Number and place value:
using place value to identify
numbers

123

• This investigation takes the form of a game,
based on the popular children’s game ‘Guess
who’.

• Children have to ask questions to identify the
number that their partner has selected from
their game board.

• Each place in a number is named as follows:
Th H T O

Thousands Hundreds Tens Ones
• There are three versions of the game board

provided (Resource sheets 5.1, 5.2 and 5.3).
Board 1 involves ThHTO and HTO numbers,
Board 2 involves HTO numbers and Board 3
involves ThHTO numbers and is intended as
an extension.

The problem

• All the boards have a range of numbers on
them, which require careful questioning in
order to differentiate between. However,
on each board there is at least one number
which, if chosen, could be identified by using
a single question.

• Numbers lines, both marked and blank,
are an effective resource to help children
understand the concept place value.
Gattegno charts (place value charts) can also
be used effectively.

   Background knowledge

Launching the activity

        Key strategies

2  Another, another, another
4  Hard and easy
7  Odd one out
10 What do you notice?
12 What’s the same? What’s different?

        Problem-solving approaches

Paired work
Think, pair, share

Developing reasoning

	What do you notice about the value of the [7] in 
this number compared to this number?

	What’s the same What’s different between [pick 
two or more numbers from the game board]?

	Give me a hard and easy number for your partner 
to guess. 

	Give me a number Another, another, another. 
[with 6 in its ones column]/[higher than 400]. 

	Which number from the grid is the odd one out 
and why?

Providing differentiation 

Support
Children should work from Resource sheet 5.2, 
which only requires knowledge of place value up 
to HTO. Children will also benefit from access to 
some of the practical resources mentioned in the 
‘background knowledge’ section.

Extension
Resource sheet 5.3 (up to ThHTO) introduces 
children to place value up to Ten Thousandths 
value. Further restrictions can also be placed on the 
questions that children can ask, e.g. don’t mention 
the value of the hundreds digit, only ask questions 
that compare the number to another number, etc.

Taking it further

Children could create their own number ‘Guess who’ 
boards that lead to the longest game possible, e.g. 
similar numbers, multiple possible options, etc.

The place value ‘Guess who’ boards can also be 
used as a ‘zooming in’ board (see Key strategy 13) 
or as the basis for an ordering activity. 

8. At the end of the session, bring the children
back together and discuss the ‘winning
strategies’ they developed.

7. Once most children have finished a game, bring
the class back together. Discuss the questions
they have been asking their partners to try and
establish what numbers they have selected.
Discuss how these could be refined and ask
them now to focus on strategies to ‘win’. What
numbers should they select as their number?
What questions should they ask in order to
eliminate numbers? At this point also try to
encourage children to not ask repeated place
value related questions, but to explore other
questions they could ask in order to eliminate
numbers.

3. Ask the children to ‘think, pair, share’ some
‘yes/no’ questions that they could ask you to
help them work out which of the numbers you
have selected.

2. Pick one of the numbers and write it down on a
piece of paper, unseen by the children.

1. Begin by selecting six numbers from Resource
sheet 5.1 (that the majority of the class will be
using) and display these on the board.

6. Give the children time to play the game in
similar ability pairs.

5. Share the prompt poster. Read through the
rules together and ask any questions.

4. Allow the children to ask you the questions,
until they have established which number you
have chosen. You may wish to discuss the
effectiveness of each question and how they
could be improved. They could ask for example,
Does your number have a nine in the tens place?
or Is your number bigger than 1000?
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A snippet from a conversation between two Year 5 children discussing the question: 
What do you notice about when they divide by 100.

Activities and investigations

8 Tablet problems
11 Place value guess who
12 Angles add up
15 Fraction pairs
18 Body proportions

!
Ask the children, ‘What do 
you notice?’ about a number, 
set of numbers, shape or 
mathematical statement.

10 What do you notice?

Child A: So what’s happening?  
Do the digits move?

Child B: But that’s not always true 
though because 391 ÷ 100 is 3.91!

Child A: Well sometimes the 0’s disappear 
from the end so 4200 ÷ 100 is 42.

➤ What are the lengths of each side of these
squares?

➤ Is there any link between the lengths of the sides
and the area of the square?

➤ Can you use this to give a general statement
(formula) to find the area of a square? What do
you notice about the decimal equivalents to 1

3, 
2
3, 

4
9?

➤ How would you find the decimal equivalent?
➤ What do you notice about the decimal?
➤ Do you think the decimal would repeat the same

digit forever?
➤ How could we write this down?

What do you notice about a parallelogram?
➤ How many sides does it have?
➤ Are any of these sides parallel?

What do you notice about the total of the interior
angles of a hexagon?
➤ Can you measure the angles inside this hexagon?
➤ Do you think total of the angles inside another

hexagon would be the same or would they be
different?

➤ Would the total be the same for both regular and
irregular hexagons?

What do you notice about fractions which are
equivalent to 5

6?
➤ Let’s list some equivalent fractions to 5

6.
➤ What do you notice about the numerators and

denominators in these fractions?
➤ Can you give me a peculiar, obvious and general

equivalent fraction to 5
6? 

What do you notice about what happens when you
divide by 100?
➤ What appears to happen when you divide 4500

by 100?
➤ Does the same happen if you divided 45.5 by 100?

What do you notice about the area of a square?
➤ Let’s draw some squares on squared paper?

(Ensure children also draw a square, i.e. a special
rectangle.)

➤ Can you work out the area of these squares by
counting the squares?

This strategy can also be used alongside many of 
the other key strategies, which can help to focus 
children’s thinking and reasoning skills. 

Watch out

Children may not see the generalities.

Sometimes children will be unable to independently 
state the generality or generalities relating to the 
statement which has been given. To help them see 
the generality, use follow-up questions, which could 
involve some of the other key strategies. ‘What’s the 
same? What’s different?’ is particularly effective here. 
Panic envelopes, with follow-up questions (see page 
11) can also be used.

Try these

Below are some examples to introduce your class 
to this strategy. In these examples, the content level 
is sometimes lower than that set out in the National 
Curriculum for Year 5. This is to allow children to 
focus on the development of reasoning skills, without 
being restricted by subject knowledge.

What do you notice about multiples of 11?
➤ Can you list some multiples of 11? 
➤ What’s the same and what’s different about these 

multiples? 
➤ Find the digit sum of each of your multiples of 11. 

What do you notice? 
➤ Can you use this knowledge to say if any number 

is a multiple of 11? Is 253 a multiple of 11? 

What do you notice about this set of numbers:  
9, 16, 25, 36? 
➤ What would the next number be in this sequence?

Why it’s effective

This strategy encourages the children to look 
deeper into the structure of mathematics. Through 
answering the question, ‘What do you notice?’ the 
children will be making their own generalisations and 
testing them against specific examples. 

Tips for use

This strategy is very effective when the children are 
given time to talk and discuss the statement with a 
partner or small groups, before feeding back to the 
class (larger group) with the expectation that they 
convince the larger group of what they notice. 

When using this strategy, you can provide the 
children with sets of numbers/mathematical objects 
(e.g. 3, 6, 9, 12; a rectangle, a square and rhombus) 
or general statements/properties (e.g. all multiples of 
3, what happens when you multiply by 100?).

The children’s reasoning skills can be further 
developed by asking follow-up questions or providing 
follow-up statements once they have responded 
to the initial ‘What do you notice?’ question. The 
strategy ‘Always, sometimes, never’ true often 
works well as a follow-up to a ‘What do you notice?’ 
question as this allows children to further develop 
their generalisations. 

Year 5 Key Strategy
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A snippet from a conversation between two Year 5 children discussing the question: 
What do you notice about when they divide by 100.

Activities and investigations

8  Tablet problems
11 Place value guess who
12 Angles add up
15 Fraction pairs
18 Body proportions

!
Ask the children, ‘What do 
you notice?’ about a number, 
set of numbers, shape or 
mathematical statement.

10 What do you notice?

Child A: So what’s happening?  
Do the digits move?

Child B: But that’s not always true 
though because 391 ÷ 100 is 3.91!

Child A: Well sometimes the 0’s disappear 
from the end so 4200 ÷ 100 is 42.

➤ What are the lengths of each side of these 
squares?

➤ Is there any link between the lengths of the sides 
and the area of the square? 

➤ Can you use this to give a general statement 
(formula) to find the area of a square? What do 
you notice about the decimal equivalents to 1

3, 
2
3, 

4
9?

➤ How would you find the decimal equivalent?
➤ What do you notice about the decimal?
➤ Do you think the decimal would repeat the same 

digit forever? 
➤ How could we write this down?

What do you notice about a parallelogram?
➤ How many sides does it have?
➤ Are any of these sides parallel?

What do you notice about the total of the interior 
angles of a hexagon?
➤ Can you measure the angles inside this hexagon?
➤ Do you think total of the angles inside another 

hexagon would be the same or would they be 
different?

➤ Would the total be the same for both regular and 
irregular hexagons? 

What do you notice about fractions which are 
equivalent to 5

6?
➤ Let’s list some equivalent fractions to 5

6.
➤ What do you notice about the numerators and 

denominators in these fractions?
➤ Can you give me a peculiar, obvious and general 

equivalent fraction to 5
6? 

What do you notice about what happens when you 
divide by 100?
➤ What appears to happen when you divide 4500  

by 100?
➤ Does the same happen if you divided 45.5 by 100?

What do you notice about the area of a square?
➤ Let’s draw some squares on squared paper? 

(Ensure children also draw a square, i.e. a special 
rectangle.)

➤ Can you work out the area of these squares by 
counting the squares?

This strategy can also be used alongside many of
the other key strategies, which can help to focus
children’s thinking and reasoning skills.

Watch out

Children may not see the generalities.

Sometimes children will be unable to independently
state the generality or generalities relating to the
statement which has been given. To help them see
the generality, use follow-up questions, which could
involve some of the other key strategies. ‘What’s the
same? What’s different?’ is particularly effective here.
Panic envelopes, with follow-up questions (see page
11) can also be used.

Try these

Below are some examples to introduce your class
to this strategy. In these examples, the content level
is sometimes lower than that set out in the National
Curriculum for Year 5. This is to allow children to
focus on the development of reasoning skills, without
being restricted by subject knowledge.

What do you notice about multiples of 11?
➤ Can you list some multiples of 11?
➤ What’s the same and what’s different about these

multiples?
➤ Find the digit sum of each of your multiples of 11.

What do you notice?
➤ Can you use this knowledge to say if any number

is a multiple of 11? Is 253 a multiple of 11?

What do you notice about this set of numbers:
9, 16, 25, 36?
➤ What would the next number be in this sequence?

Why it’s effective

This strategy encourages the children to look
deeper into the structure of mathematics. Through
answering the question, ‘What do you notice?’ the
children will be making their own generalisations and
testing them against specific examples.

Tips for use

This strategy is very effective when the children are
given time to talk and discuss the statement with a
partner or small groups, before feeding back to the
class (larger group) with the expectation that they
convince the larger group of what they notice.

When using this strategy, you can provide the
children with sets of numbers/mathematical objects
(e.g. 3, 6, 9, 12; a rectangle, a square and rhombus) 
or general statements/properties (e.g. all multiples of
3, what happens when you multiply by 100?).

The children’s reasoning skills can be further
developed by asking follow-up questions or providing
follow-up statements once they have responded
to the initial ‘What do you notice?’ question. The
strategy ‘Always, sometimes, never’ true often
works well as a follow-up to a ‘What do you notice?’
question as this allows children to further develop
their generalisations.
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Problem-solving approaches

Graffiti maths and group discussion work
particularly well for this problem.

        Key strategies

3 Convince me
10 What do you notice?
12 What’s the same? What’s different?

   Background knowledge

The problem

Curriculum link

       Number and place value: 
investigate numbers 

123
Reasoning skills

• Working systematically

• Solving problems

• Conjecturing and convincing

• Finding all possibilities

Learning objective

•  To investigate possible
combinations using a set
of numbers and begin to
investigate Frobenius numbers.

3 Chicken nuggets 

Taking it further

Children could investigate the Frobenius number
for other numbers which could extend to an
investigation into how the number of numbers in your
set effects the Frobenius number.

Providing differentiation

Support 
The children should initially focus on certain
numbers: 12, 15, 18, 24, 25, 27, 29 and 30.

Extension 
Introduce the term ‘Frobenius number’. The children
could investigate Frobenius numbers of other
sets. (E.g. If you were now able to buy nuggets in
pack sizes of 4 as well as 6, 9 and 20, what is the
Frobenius number now?) (11)

6. After the children have had time to investigate
this problem, discuss the question What do you
notice? Establish that it is possible to make all
numbers above 43. Share and discuss any other
patterns that they have noticed.

5. Give the children time to work in small groups
on this problem. Discuss ways to ensure they
are working systematically, e.g. by listing the
numbers 1–50, or using a 100 square and
crossing out numbers that it is possible to make.

4. Pose the question, What other numbers it is
impossible to order?

3. Discuss their findings. Establish that is
impossible to order exactly 43 nuggets. Ask, Why?

2. Ask the children to work in small groups to
investigate if it is possible to order exactly 43
chicken nuggets when they come in pack sizes
of 6, 9 or 20. Give them time to discuss and
convince each other.

1. Introduce the problem using the poster prompt,
including the pack sizes of chicken nuggets and
our awkward customers who would like to order
exactly 43 chicken nuggets.

Developing reasoning

➤ How are you making sure you are working
systematically?

➤ What do you notice about the numbers 6, 12,
18? Is it possible to make these? How do you
know? Link into using multiples of numbers.

➤ Which number(s) is it clearly impossible to make?
Why is this? (E.g. 3 as it is under the minimum
pack size.)

➤ For which numbers is it less immediately clear if
you would be able to make them using pack sizes
of 6, 9 and 20? How are you making sure you
have tried all possible options?

numbers. For example, the Frobenius number 
of 2 and 3 is 1, as any number above 1 can be 
made by combinations of 2 and 3 (e.g. 7 = 2 + 3 
+ 2). 

•  The Frobenius number of 6, 9 and 20 is 43,
as any number above 43 can be made by a
combination of 6, 9 and 20.

•  An optional video to support this investigation
and provide further stimulus can be found
on this link: http://www.numberphile.com/
videos/43_nuggets.html.

•  Children are asked to investigate the different
numbers which it is possible to make using
the numbers 6, 9 and 12.

•  The investigation, which ultimately relates
to Frobenius numbers (which is not required
knowledge in KS2), is a good opportunity to
develop systematic thinking and recording
as well as using knowledge of properties of
numbers.

•  Frobenius numbers are the highest number
that it is impossible to make out of any set of

Year 5 Activity
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Launching the activity

Activities and investigations

        Problem-solving approaches

Graffiti maths and group discussion work 
particularly well for this problem.

        Key strategies

3  Convince me
10 What do you notice?  
12 What’s the same? What’s different? 

   Background knowledge

The problem

Curriculum link

Number and place value:
investigate numbers

123
Reasoning skills

• Working systematically

• Solving problems

• Conjecturing and convincing

• Finding all possibilities

Learning objective

• To investigate possible
combinations using a set
of numbers and begin to
investigate Frobenius numbers.

3 Chicken nuggets 

Taking it further

Children could investigate the Frobenius number 
for other numbers which could extend to an 
investigation into how the number of numbers in your 
set effects the Frobenius number.

Providing differentiation

Support 
The children should initially focus on certain 
numbers: 12, 15, 18, 24, 25, 27, 29 and 30. 

Extension 
Introduce the term ‘Frobenius number’. The children 
could investigate Frobenius numbers of other 
sets. (E.g. If you were now able to buy nuggets in 
pack sizes of 4 as well as 6, 9 and 20, what is the 
Frobenius number now?) (11)

6. After the children have had time to investigate
this problem, discuss the question What do you
notice? Establish that it is possible to make all
numbers above 43. Share and discuss any other
patterns that they have noticed.

5. Give the children time to work in small groups
on this problem. Discuss ways to ensure they
are working systematically, e.g. by listing the
numbers 1–50, or using a 100 square and
crossing out numbers that it is possible to make.

4. Pose the question, What other numbers it is
impossible to order?

3. Discuss their findings. Establish that is
impossible to order exactly 43 nuggets. Ask, Why?

2. Ask the children to work in small groups to
investigate if it is possible to order exactly 43
chicken nuggets when they come in pack sizes
of 6, 9 or 20. Give them time to discuss and
convince each other.

1. Introduce the problem using the poster prompt,
including the pack sizes of chicken nuggets and
our awkward customers who would like to order
exactly 43 chicken nuggets.

Developing reasoning

➤ How are you making sure you are working 
systematically?

➤ What do you notice about the numbers 6, 12, 
18? Is it possible to make these? How do you 
know? Link into using multiples of numbers. 

➤ Which number(s) is it clearly impossible to make? 
Why is this? (E.g. 3 as it is under the minimum 
pack size.) 

➤ For which numbers is it less immediately clear if 
you would be able to make them using pack sizes 
of 6, 9 and 20? How are you making sure you 
have tried all possible options?

numbers. For example, the Frobenius number
of 2 and 3 is 1, as any number above 1 can be
made by combinations of 2 and 3 (e.g. 7 = 2 + 3
+ 2).

• The Frobenius number of 6, 9 and 20 is 43,
as any number above 43 can be made by a
combination of 6, 9 and 20.

• An optional video to support this investigation
and provide further stimulus can be found
on this link: http://www.numberphile.com/
videos/43_nuggets.html.

• Children are asked to investigate the different
numbers which it is possible to make using
the numbers 6, 9 and 12.

• The investigation, which ultimately relates
to Frobenius numbers (which is not required
knowledge in KS2), is a good opportunity to
develop systematic thinking and recording
as well as using knowledge of properties of
numbers.

• Frobenius numbers are the highest number
that it is impossible to make out of any set of


