
Problem Solving

Led by Becky Clinton



Golden Threads

• Conceptual understanding

• Connections between topics 

• Fluency, Reasoning and problem solving

• Misconceptions in mathematics

• KS2/GCSE 9-1 Mathematics Curriculum



Homework Task from Session 4

Use one of the NRICH tasks with your pupils.

Note down which skills of reasoning they 
use.

Read chapters 2, 5 & 6 from the set book



Reasoning 

Novice to Expert

Convince

Explain

Describe

Justify

Prove

NRICH, (2014)



Find the number, given the following clues:

• It’s less than 100

• It’s one more than a multiple of 3

• Exactly one of its digits is a prime

• If you reverse its digits, you get a prime

• It’s not a multiple of 5

• It’s not prime

• It has exactly 4 factors

• It’s not square

• The sum of its digits is prime

• If you multiply it by 5, the answer is greater than 100



What is problem solving ?

How does it fit with the mathematics 
national curriculum?

How does it fit with the mathematics 
scheme of work in my school?



Children:

Can solve problems by applying their mathematics to a variety 
of routine and non-routine problems with increasing 
sophistication, including breaking down into a series of 
simpler steps and persevering in seeking solutions



How do you develop problem solving 
skills in pupils? 

How do you teach pupils the thinking 
skills necessary to solve mathematical 

problems in contexts that are unfamiliar 
to them?



Skills of problem solving

• Visualise - Using diagrams and pictorial information

• Work backwards

• Pattern spotting

• Working systematically

• Looking for all possibilities

• Reason logically

• Interpreting word problems

• Trial and improvement



Step One

Understand the Problem
Can you state the problem in words?

What are you trying to find or do?

What are the unknowns?

What information do you obtain from the 

problem?

What information, if any, is missing or not 

needed?

Step Two

Make a Plan
Look for a pattern. 

Remember related problems.

Break the problem down into different parts.

Make a table.

Make a diagram.

Write an equation.

Use a guess and check.

Work backward.

Identify a subgoal.

Step Four

Look Back
Check the results in the original problem.

Interpret the solution in terms of the original 

problem. Does your answer make sense? Is it 

reasonable?

Determine whether there is another method of 

finding the solution. 

If possible, determine other related or more 

general problems for which the techniques will 

work.

Step Three

Do the Plan
Implement the strategy in Step 2 and perform the 

necessary maths calculations.

Check each step of the plan as you do it.

Keep an accurate record of your work.

Organise your work into easy to understand visuals. 

Double check your maths work.



A Problem Solving Process

Getting started:

Try a simpler case

Draw a diagram

Represent with a model

Act it out

Working on the problem:

Visualise

Work backwards

Reason logically

Make a conjecture

Work systematically

Look for a pattern

Trial and improvement 

Going further: 

Generalise

Justify

Verify

Prove it

Concluding:

Communicating 

findings

Evaluate and review



Problem Solving

There are numerous methods and strategies to solve maths 
problems. These are some of the most common strategies :

1) Draw a picture

2) Look for a pattern

3) Guess and check (Trial and Error)

4) Make a systematic list

5) Logical Reasoning

6) Work backwards



Roll the dice. Add up the numbers on the 2 red dice and 
subtract the number on the green dice.

Find all the possible answers you can make.
How will you know if you are successful?
How will you record what you have found out?



Which is the odd one out and why?



Problem Solving Worksheet

Solve each problem using two different strategies  



Making the most out of a problem

• Removing intermediate steps 

• Reversing the problem

• Making the problem more open

• Asking for all possible solutions

• Asking why, so that pupils explain

• Asking directly about a mathematical relationship

“Children don’t become problem solvers by doing 
problems” 

(Jane Jones)



Making the most out of a problem

Adapt this question to encourage pupils to think harder 

about how to solve it, and better develop problem solving 

and conceptual understanding of area of rectangles.

5cm

20cm



Making the most out of a problem

Hannah has lots of 2p and 5p coins, How many ways can she 
make 30p?



Feedback to promote reasoning and 
problem solving

What’s the 

question

Draw it

Prove it with 

CPA

Look for a 

pattern

Explain what 

you did

Spot what’s 

wrong

Convince 

another

Identify what’s 

missing

How to

Start / Finish

What did you 

see?



Homework

Read the ATM article

Read the NRICH article and try out at least 2 
activities with your class.

Record the type of skills/strategies your pupils are 
using to solve these problems. Are they using the 
same strategy for all problems?
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