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 Pedagogical Advice
Investigations help children explore and discover the patterns which occur when specific numbers 
– or particular types of numbers – are manipulated. These patterns are sometimes easy to spot, 
sometimes not. Sometimes they occur whatever the situation in the investigation. On other 
occasions, they only occur if specific conditions are met, and do not occur when other conditions 
are met, e.g. a pattern might only be evident if the numbers are not palindromic.  

Sometimes the biggest hurdle in solving problems is getting started. Encourage children just to 
try some numbers/shapes to see what happens. Their initial attempts are unlikely to be right, but 
help them to see that they are part of the process of solving the problem. Some problems or 
investigations have a hint. Use your judgement about when to give this hint if children are having 
difficulties, but let them have a go first. Some problems may turn into investigations as they may 
inspire children to design their own problems, or follow their own lines of enquiry – this is to be 
encouraged! 
 
Alone or Together
It is often useful to arrange children to work in pairs or small groups of three. The advantages 
are that they support each other and this encourages them to discuss what they are finding. 
Mathematical talk is very important in developing mathematical reasoning and so the presence 
of others can make the difference between finding something and not finding it. However, some 
children do prefer to work individually, and often children will start by working in a pair and then 
follow a lead of their own. Others may want time on their own to get their ‘head around’ a 
problem before they work with a partner. Either way should be permissible. It is unfair to prevent 
any child from following their own ‘mathematical gut feeling’. So loose affiliations are good, and 
supportive partnerships should be encouraged. But these arrangements should not become a 
straitjacket. 
 
The Conjecture 
Each investigation is presented with a title, a list of the skills practised and a conjecture. This 
outlines a proposition. You will need to decide whether to share this conjecture with the children. 
Sometimes, it is helpful to have an idea of where the investigation is heading, and children will 
produce better work and be more motivated if given this direction. On other occasions, it may 
be best to allow children to discover the pattern for themselves, so that they come to make 
the conjecture as their investigation proceeds. There are arguments both ways, and one of the 
factors is the personality and attitude of the class or group. Therefore, this must be your decision 
as you are aware of the whole context – the specific investigation and the particular group of children.  
 
Write it down 
An investigation cannot proceed unless children are writing down their calculations and their 
answers. In order to investigate or research something, we need evidence. It is useful to make 
the analogy with detectives here. The children are being number detectives and carrying out 
research. They are looking for evidence! We collect our evidence by writing our calculations 
neatly. If the calculations are not written in order and neatly, any patterns may well escape us! 
The image of us as detectives and the patterns as the masterminds needing to be tracked down 
is a useful one. It is also helpful to write down stages in solving a problem or puzzle. This can help 
to clarify or share thinking, but also provide a reference if children need to backtrack or check.  
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Systematising their work 
Children should be encouraged to perform searches and to spot patterns. In searching, it is 
always necessary to be systematic. Organising and structuring their efforts is an important 
aspect of mathematical reasoning. Haphazard trial and error is inefficient, beyond helping 
children to understand an investigation/problem. Often, a good technique is to let children 
start their search in pairs or small groups, or individually, then to pull the class together after 
five minutes and look at how different people have structured their search. Other children, who 
have not been systematic, can then adopt a similar system and proceed using it. It may well be 
advantageous to pause several times during an investigation and pull the class together to share 
findings. Everyone benefits and can be encouraged to investigate further. Such a sharing often 
prevents some children giving up.  
 
So you think you’ve finished… 
At a certain stage, children may well think that they have found all the solutions, or discovered 
a firm pattern. The question is, ‘have they really?’ The heuristic that John Mason suggested many 
years ago has served me very well here. I tell the children: 

• convince each other

• convince the teacher

• convince the world
First, children need to be robust with each other. Are they certain, looking at it from every angle, 
that they have found all the possible solutions or discovered a true pattern? Have they checked 
that the solution to a logic puzzle meets all the criteria/clues?

Second, they need to discuss it with their teacher. It is helpful if you know how many examples 
there are to be found or what the pattern is in any one investigation. This means that you are 
able to suggest a way in which they might be missing something, if you can see that they have 
not actually ‘finished’.  

Third, if you and they are agreed that their researches are, for the moment, complete, then 
challenge them to find a ‘proof’. A proof does not have to be algebraic. Sometimes it can be 
a diagram or drawing. Often it can be words – a sentence or two. But it needs to explain why 
things they have discovered have to be that way. I am constantly amazed at how good primary 
children can be at suggesting a proof of what they have found. They may not have the algebra 
to formulate it, but they have got the sense of the mathematics behind it.  
 
At the end of the day… 
The investigation is a context in which children can develop and exercise their ability to reason 
mathematically and think creatively. This is fun, stimulating and can be inspirational for some 
children. However, an important reason for engaging with all these investigations is to provide 
practice. Most investigations or problems have a minimum number of calculations which children 
should do. Sometimes it may be necessary to share this information to ensure that children 
are aware of your expectations as to the quantity of work required. Both investigations and 
problems can help to deepen children’s understanding of how maths works, and to become true 
mathematicians. We hope that teachers may enjoy a few discoveries too!


