
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417446/Mathematics_made_to_measure.pdf                                                             2019. Beacon Federation, Devon, UK. Maths for the Million. 

INTRODUCTION  12345678910                Using manipulatives   

...to enhance children’s mathematical understanding and problem solving skills. INTRODUCTION 

During the academic year 2017-18 a number of  

teachers and support staff from Ermington and  

Ugborough School  in South Devon met up several times to look at developing 

their confidence and ability to use a range of manipulatives to help support    

mathematical reasoning and problem solving for children between the ages of 5-

11. 

Why ? 
Both schools had previously been high attaining under the old national curriculum 

and with the move to a more mastery and problem solving focussed curriculum 

they recognised this as an area of need that required addressing.   

To build a culture within a classroom where creating and thinking critically is the 

norm, children have to be provided with opportunities to develop the skills to do 

this. As a school, through observing practise and analysing research, we have 

determined that the use of manipulatives plays a key role in this development. No 

longer in maths is the prime focus on the recollection of key number facts,    

although this still has its place; instead it is far more centred on open ended     

problem solving, being able to see things in a variety of different ways and    

making connections across all learning, both at school and home. We have found 

that children need to be encouraged to have a go and develop the resilience to 

cope with making mistakes, understanding the true value of this experience and 

exploring potential misconceptions. This is congruent with our initiatives across 

the federation about Growth Mindset and assigning competence, allowing     

children to fall into the ‘learning pit’ and experience the struggle which allows, 

when child led, meaningful learning to take place. 

Within Ofsted’s 2012 report ‘Made to Measure’ they stated that manipualtives 

were not being as widely or effectively used as they should be; teachers can 

‘foster pupil’s deeper understanding through the use of practical resources and 

visual images’ as they link ‘the recorded method with the physical                   

operation’ (Ofsted, 2012).  

Everyone can do Maths! 

 

Key Objectives 
 Increase the range of manipulatives used 

through the school and home setting. 

 Move away from the use of procedural purposes 
and move to more open ended problem solving 
and enquiry.  

 Increase children’s understanding of maths in 
the real world.. 

 To increase the level of enjoyment of maths. 

What do we mean by manipulatives? 

The term manipulatives refers to all of the practical apparatus 

that we use in our classrooms; dienes, counters, multilink, 

number lines, Cuisenaire, bead strings , hundred 

squares—the list goes on. All of these aid children to build an 

understanding of number which can often be seen as quite an 

abstract idea. They develop their knowledge of relationships 

between numbers and make links between operations. 

We have spent a considerable amount of time changing the 

stigma behind the use of manipulatives for all children,     

ensuring that everyone has access to the same visual 

resources in order to make their thinking explicit, regardless 

of age or  ability.  

 

How can we use manipulatives  
everyday— at school and home? 

Initially within school we had to establish the pace 

and frequency that we were going to use them in 

line with realistic expectations. Lots of teachers 

noted that prior to the start of the project  they were only using manipulatives 

to enhance learning once or twice a week if at all. Following some specific 

training focussed on using manipulatives in a range of innovative ways, our 

teachers are feeling more confident to offer children a range of resources at 

every opportunity with some teachers using manipulatives at least 3—5 times 

a week. We were taught how to show division using dienes on plates, meas-

ure area outside using string and build structures with polydron or straws.  

Something we experienced as adults and realised for children is that        

accessing physical resources to demonstrate your thinking is exciting! 

In our experience, the novelty can become too much and detract from the 

learning. Therefore, providing children with the chance to explore the       

resources should not be underestimated and can even be a lesson in itself. 

Children can then build a familiarity with a range of manipulatives and they 

spend more time truly understanding the meaning behind the maths. 

We have also promoted practical resources at home and within the real 

world: 

 

‘Manipulatives are seen now as 

tools to dissect and scaffold       

reasoning rather than just support 

for the less able’ -  Mimi, May 2019 

‘Practical homework opportunities have also been provided 

where children’s maths homework was to carry out practical 

maths within the home with their parents. Some lovely  

examples of practical maths came to the fore with one child 

measuring for and costing fabric for new curtains whilst 

another calculated the area needed to be reseeded and or 

turfed in their garden. Others cooked following given and 

manipulated ratios.’ Mark, May 2019 
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We have also seized the opportunity to use manipulatives beyond the classroom through 

creative elements of our curriculum such as Forest School which encompasses many     

different strands found in other core subjects. Forest school has a key role in our KS1     

curriculum map and children are always linking their learning to the outdoors. For  example in 

Y2, the children made connections to their learning about geometry to shapes in the outside 

world, creating nature pictures that showed symmetry and identifying how to make 3D shapes 

using the objects they could find. 

 

 

‘Using manipulatives has encouraged the children to see 

number in a variety of different ways and feel increasingly 

confident with the visual form as opposed to the abstract. 

Using Numicon means that they recognise numbers 

through colour and shape and can physically move the 

pieces as they explain the relationships between numbers. 

They develop a method that works with them, in tune with 

what’s happening in their mind’ Steve, March 2019.  
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‘I think it is clearer to see now, after using manipulatives  

consistently for 2 years, the children who have been 

exposed to them as their ability to solve problems and 

make links to different aspects of maths is far more 

developed than previous cohorts.’ Gemma, February 

2019 

What are we going to do in the future? 

Developing the culture in our classrooms to promote using manipulatives for all, from Foundation to Year 6. 

Frequent and relevant teacher training to develop teacher’s knowledge and confidence when using manipulatives.  

Design a calculation policy across all schools in the federation that embeds the use of manipulatives and ensures consistency in 
teaching and learning. 

Continue to provide children with opportunities to apply mathematics to the real world.—inviting parents from different          
occupations to share their experiences. 

Encourage parents to play an active role in their children’s learning, increasing their knowledge of practical mathematics. 

We have learnt that manipulatives do not need to be the beginning and end 

of the visual aspect of maths because if they are used effectively it should 

ensure that children make a seamless transition in working with pictoral 

images to a more abstract form of 

maths, maintaining that strong visual 

in their heads. 

Which problems have we faced?  

For most schools nationally, children and teachers alike are under pressure to achieve in tests which allow for 

no practical resources to be used. This means that although we have romantic ideas about using manipulatives 

in every maths lesson and giving time to truly embed them in turn making them an invaluable resource, outside 

pressures mean that there is still a demand for maths lessons where children are only exposed to abstract 

number problems and efficient written strategies, something which fundamentally misses the true meaning 

behind the maths. To overcome this, our teachers have worked hard to ensure that children are aided with 

different ways of representing manipulatives through pictoral images such as 

drawing dienes in column calculations or in groups to show multiplicative reasoning. 

However, this has taken time and children require familiarity and an opportunity to fully 

work with the concrete resource before they can be expected to draw it or use it   

effectively. 

As teachers, we have also discussed the need for our 

calculation policy at school to support consistency,     

ensuring that as children progress through year groups 

manipulatives are being used in the  same way alongside 

the same vocabulary; frog jump, spider jump, part whole 

model, bar model, sneaky 10, forwards Fred... ‘I now have a variety of manipulatives available in the classroom 

for every lesson; initially I had to direct children to these, now 

they will help themselves, choosing which is most appropriate.’   

Sarah, May 2019 

Teachers have been providing opportunities for problem solving, not just at the end of a unit but in every 
maths lesson. Convince me, how do you know, if you know this, what else can you show me? 

The enjoyment and engagement of children in maths lessons has dramatically 
improved. How do you measure confidence and self esteem? 


