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Teacher Professional Learning Resource 

Problem Solving    

A Professional Learning Resource for Teachers to Develop the Problem Solving 
Understanding and Capacity of their Students. 

This Mathematics professional learning resource is an initiative of the A Learning Place A Teaching Place and has been designed for use 
with the Mathematics Professional Learning Videos at www.alearningplace.com.au. 

Why use the Problem Solving Resources to Develop Students’ Problem Solving Understanding and Capacity? 

At A Learning Place A Teaching Place, you will not find problem solving resources that dictate what you 
teach in a lesson. We recognise that you are the expert in your classroom. The problem solving resources 
allow you to plan lessons, differentiated using the levels of understanding demonstrated by the children 
in your class.  

Problem Solving  
 

Select Problem Solving to open a document which provides examples of problems, and 
black line masters of problems that children could engage in to develop their problem 
solving understanding and capacity.  

Select Problem Solving PowerPoint to download the PowerPoint which provides 
differentiated levels of the same problem.  

The Problems and the Problem Solving PowerPoint guide children through the 
problem solving process, on their way to becoming independent problem solvers.  

The children in your class have likely been grouped according to their year of manufacture. Not all children 
of similar age have the same understandings. 

YOU have choices about the way you teach your children. NO ONE who doesn’t know YOUR children can 
tell you what they are ready to learn. NO ONE who doesn’t know YOUR children can tell you when they 
are ready to learn it.  

YOU are the expert in your classroom. We respect your experience and expertise. 

The problem solving resources ARE NOT prescriptive. The problem solving resources ARE designed to 
enhance YOUR understanding of Mathematical concepts. The problem solving resources ARE designed to 
be used at YOUR discretion. 

This flow chart is designed to allow YOU to make decisions about how you plan and implement problem 
solving lessons as you teach every one of YOUR children at their leading edge. 
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How could we use the Problem Solving Resources Develop Students’ Problem Solving Understanding and 
Capacity? Open the video ‘Problem Solving’ 
A problem solving lesson will not look the same in every classroom, simply because every child will have 
different levels of understanding. The goal of problem solving lessons is not mastery at solving THIS 
problem. The goal of problem solving lessons is to develop the problem solving understanding and 
capacity of every child.  

To begin planning download the Problem Solving PowerPoint for the concept you are teaching,  

  

 

 

 

 
Watch the Problem Solving Video from start pausing at 27 seconds. 

 

Scroll through the slides to   
 

 

 

 

 

Watch the Problem Solving Video from 27 seconds pausing at 44 
seconds. 

The problems on the slide are differentiated levels of the same problem, starting easier and becoming more 
challenging. They are designed to allow you to through the lowest level with the children, explicitly 
following the problem solving steps.  Then to allow children to work through the second level of the 
problem with friend/s and (limited and considered) teacher comment and suggestions. And finally to allow 
children to work through the third level of the problem independently. If you feel the levels of the problems 
on the slide are not appropriate for the levels of understanding of the children in your class, adjust them to 
suit! 
 
Before you begin to teach problem solving, spend some time to  
 
 
 
 
Watch the Problem Solving Video from 44 seconds pausing at 58 seconds. 
This will allow you to confirm that the children have deep 
enough understanding to begin applying their understanding of 
the concept to problem solving. It also ensures children will be 
focusing on this understanding as they solve problems.   
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Watch the Problem Solving Video from 58 seconds pausing at 1 minute 
and 17 seconds. 
The problem solving steps are researched-based (including by 
Anne Newman and George Polya), as the steps successful  
problem solvers follow. The problem solving steps are recorded on each slide, as well as printable cards 
in more detail on the problem solving document and on the final 5 slides. The steps are 
 
 
 
 
 
 
Guide the children through the first level of the problem using the problem solving steps. 

The first step in problem solving is Read. But this doesn’t mean we 

will begin by reading the entire problem. Much of the information 
in a problem is unimportant in solving the problem. How do we 
know if the information is important? We need to know what we 
being asked to find out! For this reason, the part of the problem 
that we will read is ‘the part of the problem that is asking us to find 
something out’. 

Watch the Problem Solving Video from 1 minute and 17 seconds and pausing at 
2 minutes and 31 seconds. 
A great way to teach children to read the part of the problem that 
is asking them to find out is to display the problem, covering 
everything except for the part of the problem that is asking them to 
find out! Children then engage with it, thinking about and 
discussing what information (in written or visual form) they expect  
to find and will look for in the problem before it is revealed. Overtime, you can begin to reveal the entire 
problem, and children will automatically look for the part that is asking them to find something out first. 

The second step in problem solving is Understand. Before revealing 
the information in the problem to the children, guide them to think 
about what information they expect to given to allow them to find 
out what the problem is asking them.   

Watch the Problem Solving Video from 2 minutes and 30 seconds and pausing 
at 5 minutes and 19 seconds.  
Initially some children may think that the answer will be explicit in 
the information – as if it was a reading problem.  Engage children in 
discussion that because this is a maths problem, we will need to 
some maths to work it out!  
Once children have thought about the information they expect to 
find, reveal the information. Guide children to look for the 
information whether in written or visual form, ignoring anything 
irrelevant.  Reading every word in a problem is seldom necessary! 
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The third step in problem solving is Choose a strategy. Now that 

children know what they need to find out, and have identified the 
information they need to find it out, they are well-placed to come 
up with a strategy to work it out.  

Watch the Problem Solving Video from 5 minutes and 19 seconds and pausing 
at 6 minutes and 12 seconds.  

Strategies need to be explicitly taught, but not in isolation. Most 
problems can be solved using a variety of strategies, and using a 
combination of strategies. Problems that can be solved using 
objects, can also be solved by drawing pictures. Problems that can 
be solved by guessing and checking / trial and error also involve 
looking for a pattern and arranging guesses / trials in lists allow 
patterns to be identified.  

Rather than teaching problem solving strategies in isolation, 
presenting problems that may be solved in a variety of ways then 
having children share strategies both during and after the problem 
solving process is key. 

Encourage children to make notes as they choose their strategy to 
develop their logical thought processes, allow them to clarify the 
information provided and to select an appropriate solution 
strategy.    

The fourth step in problem solving is Use a strategy. Children now 
use their strategy to solve the problem. The strategy is based on the 
mathematical concept at the heart of the problem. 

Watch the Problem Solving Video from 6 minutes and 11 seconds and pausing 
at 6 minutes and 30 seconds.  

Again, encouraging children to make notes as they use their 
strategy will allow them to check for errors, and will give them the 
greatest chance of arriving at the correct solution for all of their 
effort! 

The fifth step in problem solving is Check. Many children stop after 

they have used their strategy.  

Watch the Problem Solving Video from 6 minutes and 30 seconds and pausing 
at 7 minutes.  

Checking allows children to ensure they have answered the 
question that was asked (and not one they wish was asked!). 
Children check by rereading the part of the problem that asked 
them to find something out. They check that they have found it out.  

They also check that their answer is reasonable. Problem solving is 
logical, so answers are supposed to make sense! Checking ensures 
children get the mark for all of their effort!  

Pause here to solve the first level of the 
professional learning problem on page 7.  
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A sixth informal step is to allow children to share and compare their strategy and answer with friends’ 
strategies and answers. This will deepen problem solving resilience -understanding that problems may 
be solved using more than one strategy, and if one strategy is not working, we can try a different 
strategy 

Vygotsky’s research into how we learn demonstrates that we learn best with others within our ‘zone of 
proximal development’ and by talking. Sharing strategies, whether successful or unsuccessful, with a 
friend increases learning exponentially! It is as important to understand and explain why a strategy was 
unsuccessful, as it is to understand why a strategy was successful. As Einstein said, ‘If you can’t explain it 
simply, you don’t understand it’. 

Allow children to solve the second level of the problem using the problem solving steps, with only as 
much guidance as necessary. 

After children have been guided through the first level of the problem, they begin to solve the second 
level with less support. Guide only as much as necessary – the secret here is to be less helpful! Some 
children will need more guidance than others. Resist the temptation to remove these children to a 
separate group. Guide the class through the steps, allowing children to go ahead if they wish. This way, if 
they become confused, they can simply wait for the guiding to catch up, then continue in their solution.   

Watch the Problem Solving Video from 7 minutes and pausing at 8 minutes and 18 seconds.  
 
 
 
 
 
 
 
 

Pause here to solve the second level of the 
professional learning problem on page 8. 

 

Allow children to solve the third level of the problem independently using the problem solving steps. 

Allowing children to solve the problem independently develops their problem solving understanding and 
resilience. The problem for independent solution may be differentiated to match levels of understanding 
of the mathematical concept.  

Watch the Problem Solving Video from 8 minutes and 18 seconds and pausing at 9 minutes.  

The goal of problem solving lessons is to develop the problem solving understanding and capacity of every 
child. Not all children will solve every level of the problem (or even any level of the problem). But every 
child’s understanding of, and capacity in problem solving will increase. 

When children leave the classroom, they will never again see THIS problem – so it is obvious that this is 
not the learning in the lesson! But when children leave the classroom, they will need capacity and 
understanding to solve problems (mathematical and real life) – this is the learning in problem solving 
lessons. 

Pause here to solve the third level of the 
professional learning problem on page 9. 
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Allow children to create their own problem. 

Allowing children to formulate their own problems greatly increases their understanding and capacity to 
solve them. Einstein realised ‘The formulation of the problem is often more essential than its solution, 
which may be merely a matter of mathematical or experimental skill’.   

Watch the Problem Solving Video from 9 minutes to the end.  

Children may join with others to create a problem, using the problem in the lesson as a model.  

Children could also formulate their own problem based solely on the ‘part of the problem that they were 
asked to find something out’; How many tomato plants are in the garden? For example, children could 
formulate a problem based on addition, subtraction, multiplication or division. They could have more than 
1 step in the problem, for example, adding, then multiplying. The complexity of the problem they 
formulate will depend on their current level of understanding.  

After creating their problem, children share their problems with friends, with the emphasis on explaining 
their thought process in how they formulated it rather than on having their friend solve it.  

Pause here to create your own problem based on the professional learning problem or based on the 
part that asked you to find something out in the professional learning problem. 

 
As Dan Meyer perceived, children are often pre-loaded with viruses when it comes to problem solving! 
They have 

 Lack of initiative 

 Lack of perseverance 

 Lack of retention 

 Aversion to word problems 

 Eagerness for formula 

But there is a cure! 
 Encouraging student intuition 

 Allowing students to build the problem 

 Being less helpful 

Problems allow children to investigate concepts in new and varied situations. Any problem worth solving 
takes time and effort – that’s why they’re called problems!  

Paul Lockhart proposed ‘A good problem is something you don't know how to solve. That's what makes it 
a good puzzle and a good opportunity’. Paul Lockhart A Mathematician's Lament: How School Cheats Us Out of Our 

Most Fascinating and Imaginative Art Form 

Problems are designed to develop and use higher order thinking. John Wesley Young explained, ‘It is clear 
that the chief end of mathematical study must be to make the students think’ and John Dewey added ‘We 
only think when confronted with a problem.’ 

Allowing children to grapple with problems, providing minimal support by asking strategic questions, is 
key. Problems may not always be solved the first time they are presented. Returning to a problem after 
further learning, develops both resilience and increased confidence as children take the necessary time 
and input the necessary effort. Albert Einstein felt that, ‘It’s not that I’m so smart – I just stay with 
problems longer’.  

Differentiating problems allows children to solve simpler problems, before solving more complex 
problems on a concept. George Polya found that ‘If there is a problem you can’t solve, then there is an 
easier problem you can’t solve: find it’. 

As the expert in your classroom, you may differentiate the problems, and the problem solving process 
using the levels of understanding demonstrated by the children in your class. 
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Differentiated Problem Solving Professional Learning 

Level 1 Problem – Guided Problem Solving 
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Differentiated Problem Solving Professional Learning 

Level 2 Problem – As guided as necessary 
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Differentiated Problem Solving Professional Learning 

Level 3 Problem – Independent 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Create your own problem! 
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