
Embed a problem solving  
approach into your maths teaching

 Develop children’s mathematical fluency  
with open-ended problems

 Enhance maths teaching with key problem 
solving strategies

 Deepen children’s understanding with easy  
to follow reasoning activities

More Problem Solving 
and Reasoning

www.risingstars-uk.com/problemsolving
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NEW



 

The national curriculum places increased emphasis on children’s ability to ‘reason mathematically’ 
and ‘problem-solve by applying their understanding’. 

Problem Solving and Reasoning and the NEW More Problem Solving and Reasoning will help 
develop teachers’ understanding of effective problem-solving strategies and introduce them into 
everyday maths lessons. 

Embed problem-solving and reasoning  
across your school

  Everything you need to integrate problem-solving and reasoning into day-to-day 
teaching

  Editable, multi-step activities and investigations to develop logical thinking and 
encourage the application of reasoning skills in mathematics

Step by step problem-solving activities
Each teacher’s guide contains easy to run problems solving 
activities linked to the curriculum with clear introductions, 
lesson guidance and extension activities. 

Develop key problem solving strategies
Includes 17 effective strategies to encourage problem solving  
and reasoning in your classroom

18 Chunky chocolate cubes  

Learning objective

•  To investigate volume.    

Reasoning skills

•  Making connections

•  Conjecturing and convincing

•  Making generalisations

Curriculum link

       Measurement: investigate 
volume

79Activities and investigations78 Problem Solving and Reasoning Year 6

The problem

Launching the activity

        Key strategies

2  Another, another, another
3  Convince me
10 What do you notice?  
11 What else do we know?
12 What’s the same? What’s different?

        Problem-solving approaches

Mixed ability paired work, Think, pair, share

	Give me a silly answer to this problem. Why is it 
silly?

	Convince me this is the weight of the cube.

Providing differentiation

Support    
The children will benefit from working in mixed ability 
groups. It is essential that children are encouraged to 
model the problem using cubes in the classroom. 

Extension   
The children could be encouraged to explore the 
relationship between the dimensions of the cube and 
the volume to begin to move towards the formula for 
the volume of a cuboid. Very able children could be 
challenged to work out the possible layer thickness 
of the different types of chocolate in a cube that 
weighs 500 g. 

Taking it further

This investigation could be extended to further work 
on volume. The children could investigate the volume 
of other objects or designs and be challenged to 
create shapes that have a set volume. 

The investigation could also form part of a wider 
set of maths work and investigations based around 
chocolate!

9. At the end of the session bring the children 
back together and discuss their findings for the 
second part of the problem. Finish by discussing 
why the volume wasn’t simply doubled. 

8. Allow time for the children to investigate this 
second part together.

7. Once the children have solved the first part of 
the problem, discuss together their thoughts 
about the second part: if the chocolate layers 
were 2 cm thick, would the volume be doubled?   

3. Share the prompt poster with the children. Give 
them time to think, pair, share an initial response.  

2. Discuss these together, creating a shared 
definition. At this point, you could also ask, 
What’s the same? What’s different between 
volume and capacity? Explain that volume is the 
amount of space an object fills while capacity is 
the amount a container holds. 

1. Display the word ‘volume’ on the board. Ask 
children to discuss its definition with a partner. 

6. Give the children time to work on the problem in 
their original pairs, supporting groups as needed.

5. Ask children to discuss with a partner how they 
could approach solving the problem. Then ask 
pairs to pair up to compare their approaches.

4. Discuss these initial responses together.

Developing reasoning

	What’s the same? What’s different? about a 
cube with 1 cm thick layers and one with 2 cm 
thick layers?

	What do you notice about the relationship 
between the volume and the overall dimensions of 
your cube?  

• The children have to calculate the volume of 
a cube which is made up of multiple layers of 
chocolate.

• Volume is defined as the amount of space 
which a 3-D object occupies; take great 
care not to confuse capacity (the amount 
something can hold) and volume. 

• The children will benefit by using cubes to 
explore this problem. Using different coloured 
cubes for each layer of chocolate, children 
can recreate the design of the chocolate 
cube. 

• They can then count the total number of 
cubes which they have used.

• More able children may have already explored 

the formula for the volume of a cuboid (length 
× depth × height) and therefore be able to 
calculate the volume. They will need to work 
out that each side of the final cube is 3 cm 
high, deep and long to calculate that the total 
volume of the cube is 27 cm3.  

• The children then need to work out the weight 
of the cube. This can be done by multiplying 
the value of the volume (27) by the weight of 
each cm3 (4) giving a total weight of 108 g. 

• The problem also asks children that if each 
layer was 2 cm thick (rather than 1 cm), would 
the overall volume be doubled? The overall 
volume of this ‘new’ cube would be 6 × 6 × 6 = 
216 cm3, not 54 cm3, as the length, depth and 
height of the new cube would each be 6 cm.

   Background knowledge

Guidance on how to support  
and extend pupils’  
understanding

Case studies 
from the 

classroom

38 Problem Solving and Reasoning Year 6 39Key strategies

A snippet from a conversation between two Year 6 children discussing the question: 
What’s the same and what’s different about a bar and pie chart?

Child A: Yes, it shows proportions  
of the data, not how much like  

a bar chart does.
Child B: But a pie chart is a circle.

Child A: They both show data.

Activities and investigations

3  Juice for school
6  Divisibility
8  Greatest product
10 Missing problems
16 Raspberry cupcakes
17 Pies or lines?

!

Key strategy
Give the children at least two 
statements, objects or numbers 
and ask them to compare them 
by asking, ‘What’s the same? 
What’s different?’

12 What’s the same? What’s different?

What’s the same and what’s different about a bar 
chart and a pie chart?
	Same: both show data, both are types of charts
	Different: pie charts show the proportion that 

each response represents; bar charts do not 
easily show this

	Explore the different types of data possible to 
display on different types of graphs. What’s the 
same and what’s different about 4

5 and 80%?
	Same: both a proportion, both represent the same 

proportion (4 in 5), therefore 4
5 of a number and 

80% of a number would be equal, both equal to 
0.8

	Different: one is a fraction, the other is a 
percentage

	Explore the equivalence between, and ways to 
convert, fractions, decimals and percentages.

What’s the same and what’s different about 14
18 and 21

27?
	Same: both fractions, both a proportion, both 

numerators are multiples of 7, both denominators 
are multiples of 9, both are equivalent to 9

7, both 
are equivalent to 0.77 and 77% (with the aid of a 
calculator) 

	Different: the numerator and denominators are not 
the same 

	Draw attention to how the numerators are linked 
by a common multiple and the denominators 
are also linked by a common multiple, leading 
into how this can be used to identify equivalent 
fractions.

What’s the same and what’s different about a 
quadrilateral and a rectangle?
	Same: both 2-D shapes, both polygons, both 

have four sides, rectangles are quadrilaterals
	Different: a rectangle has 4 right angles and 2 

different length sides; a quadrilateral just has to 
have 4 sides

	Explore the properties of other 2-D shapes and 
how different classifications can overlap. 

Key prompt questions can also be provided to 
groups who may need more support, or more 
generally when you need to scaffold the children’s 
thinking in a particular direction. These could be 
provided on ‘panic sheets’ (see Problem-solving 
techniques on page 11) which the children should 
use only if they cannot think of anything that is the 
same/different themselves. 

Watch out

Children may point out ‘superficial’ similarities/
differences (e.g. they are both numbers). 

These should not be discouraged and the more 
often the children are exposed to this strategy, the 
more ‘mathematical’ their responses will become. 
Providing prompt questions or panic sheets as 
described above can help the children focus their 
thinking and produce deeper similarities/differences, 
which demonstrates a greater level of reasoning. 

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 6. This is to allow children to 
focus on the development of reasoning skills, without 
being restricted by subject knowledge.

What’s the same and what’s different about 7000, 
70 and 0.7?
	Same: all related to 7 by a multiple of 10 

(multiplied/divided by 100), all contain the digit 7
	Different: 0.7 is 100 times smaller than 70 and 

7000 is 100 times bigger than 70
	Draw attention to the effect of multiplying/dividing 

by multiples of 10.
	Possible prompt questions to provide: What is the 

relationship between 0.7 and 7000? (× 100 × 100 
= × 10 000)

Why it’s effective

This strategy encourages the children to compare 
and contrast. It fosters the children’s ability to spot 
patterns and similarities, to make generalisations 
and to spot connections between different aspects 
of mathematics. The open-ended nature of the 
key strategy enables all the children to contribute, 
regardless of their ability and support can easily be 
added.

Tips for use

Introduce the two (or more) things that you want the 
children to compare and simply ask the questions 
‘What’s the same? What’s different?’ This can 
work well individually, or through paired or grouped 
discussion. You could ask the children to write their 
ideas on sticky notes, and share these together as a 
class, discussing each statement as it is shared.

The strategy can be used with two things, but 
can also be effective when used with more, as 
this can help develop the children’s ability to 
spot relationships. The strategy can also be used 
effectively alongside the ‘Odd one out’ strategy.

Includes real examples from schools 
using the materials Sample taken from Problem Solving and Reasoning, Year 6

The key problem-solving 
strategy is clearly explained

Project activities onto the whiteboard  
for whole-class discussion

From  
just £80 
per year  
group

What’s included?
 Problem Solving and Reasoning
•  Teacher’s Guides for Year 1-6 

including 14 strategies and 18 
investigative activities with 
whiteboard materials

•  Permanent online access to the 
resources via My Rising Stars  
for all teachers.

More Problem Solving  
and Reasoning

•  Teacher’s Guides for Year 1-6 
including 17 strategies (3 new 
strategies) and 18 new  
investigative activities

•  Permanent online access to the 
resources via My Rising Stars for all 
of your teachers.

NEW
Buy one of the complete packs and get a 
free Problem Solving and Reasoning CPD 
DVD containing:
•  Best-practice guidance on problem solving in the new 

National Curriculum

•  Explanations of each of the key Problem Solving and 
Reasoning strategies

• Videos of real-life classroom demonstrations

• A training presentation to share with your colleagues

For 
the New 
National 

Curriculum

Problem Solving and Reasoning

YEAR3

Integrate practical problem solving and reasoning into every maths lesson 
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Every effort has been made to ensure details are correct at the time of going to press. Rising Stars reserves the right to change the specification without prior notice.

Join our maths community  Sign up to receive a monthly e-newsletter with updates from the world of primary maths and 
sample activities from our most popular maths resources. simply go to www.risingstars-uk.com to sign up for an account 
and select maths as your subject preference.
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ISBN Title Price VAT Qty Total

9781783391790 ProBLEm soLVinG anD rEasoninG schooL PacK  
Includes Problem Solving and Reasoning Years 1-6 and the free CPD DVD

£415
(SAvE £65) –

9781783391738 ProBLEm soLVinG anD rEasoninG yEar 1  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781783391745 ProBLEm soLVinG anD rEasoninG yEar 2  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781783391752 ProBLEm soLVinG anD rEasoninG yEar 3  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781783391769 ProBLEm soLVinG anD rEasoninG yEar 4  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781783391776 ProBLEm soLVinG anD rEasoninG yEar 5  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781783391783 ProBLEm soLVinG anD rEasoninG yEar 6  
Includes a Teacher’s Guide with 14 strategies, 18 activities and whiteboard materials £80 –

9781510418318 morE ProBLEm soLVinG anD rEasoninG schooL PacK 
Includes More Problem Solving and Reasoning Years 1-6 and the free CPD DVD

£415
(SAvE £65) –

9781510403635 morE ProBLEm soLVinG anD rEasoninG yEar 1  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

9781510403642 morE ProBLEm soLVinG anD rEasoninG yEar 2  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

9781510403659 morE ProBLEm soLVinG anD rEasoninG yEar 3  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

9781510403666 morE ProBLEm soLVinG anD rEasoninG yEar 4  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

9781510403673 morE ProBLEm soLVinG anD rEasoninG yEar 5  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

9781510403680 morE ProBLEm soLVinG anD rEasoninG yEar 6  
Includes a Teacher’s Guide with 17 strategies, 18 activities and whiteboard materials £80 –

All Teacher’s Guides come with free permanent access to the resources online via My Rising Stars for all of your teachers.
Postage and packing £3.50

Grand Total

When you purchase the complete pack you receive a CPD DVD with videos on  
how to get the most from Problem Solving and Reasoning, worth £50, for FREE!
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