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How do we use our resources to help us 
reason?  

Abbots Langley Primary School is a larger than average-sized primary school located in the Three Rivers district of 

Hertfordshire. The school was rated ‘good’ by Ofsted in May 2014.  

Abbots Langley Primary School 

Date March 2017 

Key stages KS2 

School type LA maintained, primary 

Themes Mathematics 

          Context 

           The focus 

On Friday 18th September 2015, the Herts for Learning maths team hosted a national conference with Jo Boaler, 

Professor of Mathematics at Stanford University, as the key note speaker. Many Hertfordshire teachers attended 

the conference to find out more about developing mathematical mindsets and were inspired to continue 

improving opportunities in mathematics for their pupils through an action research project. The purpose of the 

project was to explore some of the themes covered by Jo Boaler and research different ways of developing 

mathematical mindsets. This case study has been written by  Ali Wolfisz, Deputy Mathematics Leader at Abbots 

Langley Primary School  

 

I am currently teaching in Year 4. I am now in my fourth year of teaching and having always had a love of maths. I 

wanted to look at resources further and how they help with understanding.  I was interested to find out if children 

could use resources to prove their answers.  From being at school, I remember very little explanation was focused 

upon as to how to reach the answer and only strategies were taught in how to get the answer. An example of this 

was the use of the column method for addition. This was used without understanding both the value of each 

column and what each number represented.  As a result of this, I am keen to teach the children the expanded 

column method to ensure they have a good understanding of number prior to moving onto the column method.   

When making observations from lessons, I noticed that some children avoid the use of resources.  As a result, I felt 

that it was a topic that I wanted to find out more about. All classes in the school are provided with resource boxes 

containing number lines, number beads, money and various other items required depending on the year group.  

Children know where the box is and the most common items selected seem to be number lines and number beads.     

In Year 4, the box is available to all children and they are encouraged to be independent in using what they need.  

There are also extra resources such as times tables squares and hundred squares in their table boxes.   
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When working with children in my class, I have found that it is often the ones that find maths easier that move 

away from using the resources. They see them as something that is not required as they have a strong sense of 

number.  Children in class select their own challenge and, in general, I would see the children who are working on 

Challenge 1 move towards the resource box to help them and very few selecting trickier challenges would use 

resources. This led to me deciding to work with a child to see how they would use resources to prove their 

working.   

 

I began with some fraction problems asking Child A to work out 7/8 of 42.  Their immediate way was to use the 

formula to divide by the denominator and multiply by the numerator.  This led me to ask how else this could be 

shown to support a better understanding. With some encouragement, I was then shown it using an array of 8 rows 

of six where 7 rows were circled. Child A was then asked to show it using a number line which proved a lot harder 

than working it out using their knowledge of division facts.  Child A was much happier to continue working out the 

fractions of amounts using the formula dividing by the denominator and multiplying by the numerator. 

                Description of my approach 
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From my work with Child A, I widened my research further by deciding to work with four children at once giving 

them the same calculation and asking them to show it to me as many ways as they could.  I decided upon a 

calculation that I knew they would know the answer to and so wanted to see more of how they could prove their 

answer using concrete or pictorial representations.  

The calculation they were provided with was 7 x 4.   

Child A and B, who have a very strong sense of number, immediately went to show the answer using short 

multiplication and the grid method both showing that they had a good knowledge of times tables but less around 

proving the answer.  Afterwards, and with some prompting, they then went on to show this using a number line.  

Child C and D decided on using a number line to count up in 7s or 4s.  Child D also used arrays to present their 

answer showing that 7 x 4 and 4 x 7 were both the same.  This showed me that they had a good understanding of 

commutativity.  Both child C and D also showed me that if they knew what 6 x 4 was then they could add on 4 to 

get to the answer showing a good understanding of the calculation they were carrying out which led me to believe 

that they understood what times tables were and not just recall them.  

 

The next calculation they were given was ½ of 20.  Both A and B went on to show dividing by the denominator and 

multiplying by the numerator.  Child D showed it by drawing two circles and sharing out the twenty between the 

two boxes to prove that the answer was 10.  This showed to me they understood the meaning of halving a number 

and did not just use the formula.  Both A and B tried to show it on a number line. However, they represented it by 

subtracting 10 each time rather than 2. This indicated that they already knew they answer. We worked together to 

discuss that in using a number line we would actually need to move back in steps of 2 and then count the total 

number of steps we jumped.   

                Widening the approach 

             Impact and recommendations 

Child E has a good number sense and seems to enjoy maths.  When working with Child E we looked at a variety 

different manipulatives including number lines and bead strings.  We investigated simple counting showing 20 + 1 

and 20 - 1.    When showing the calculation they were happy to represent it on the number line as 1 more and 1 

less.  When working with the number bead, Pupil E was able to show 21 as 20 + 1 when starting with the beads on 

the right.  

 

When reversing the number bead, Pupil E took a bead away showing 19 instead of 21 seeing it as a PV grid and 

needing to have 1 in the ones column.  This proved to me that children need to have manipulatives around them 

from early on and continue to use them in their learning to help with understanding.  
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Herts for Learning is a not for profit company dedicated to improving standards of education in Hertfordshire and beyond. HfL publishes 

these case studies to share examples of interesting practice which schools believe have worked well for them.   

If you have an aspect of interesting practice that could be shared or are interested in finding out more about a case study 
please get in touch by emailing exchangingexcellence@hertsforlearning.co.uk  

Contact  Ali Wolfisz, Deputy Mathematics Leader at Abbots 

Langley Primary School  

Reading and website references  School website: www.abbotslangley.herts.sch.uk   
 
https://nrich.maths.org/10461 

 

Boaler, J. (2009) The Elephant in the Classroom: Help-

ing Children Learn and Love Maths , London: Souvenir 

Press Limited 

I have found it interesting  to watch children use a variety of resources when in class and would be interested in 

having more time to take this research further.  From reading the work of Jo Boaler, it was interesting to note 

that she looks at whether children are able to reason around situations rather than just memorise procedures 

used.  It has been interesting watching children, with a good sense of number, find it harder to prove their work 

using resources and it is the use of these that I would like to continue to encourage further to support pupils to 

prove their  learning.  Although they will not be able to use resources in their SATs, I would like to encourage 

them to be able to draw pictorials to assist them in their learning and help with their understanding rather than 

just knowing the answer.   
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