Giants, Pixies and Elves learning  decimals

Sarah Seleznyov shows how a made-up fairytale story served as an opening to the confusing topic of decimals.

A group of educationalists creating and trailing new thinking lessons 
 looked into the common difficulties children have in mathematics across the key stages.   We all agreed that fractions and decimals were difficult for children from Y4 onwards, and indeed, that many secondary pupils  still struggled with the idea, for example, that 1.7 is bigger than 1.69.  We agreed that this affected children’s ability to measure accurately, read scales, and respond to real life problems involving measures and use graphs.  The lesson described in this article was generated in response to practitioner thinking about the difficulties children face with certain mathematical concepts in starting in Year 4.  Whether the context needs to be changed for older students is not clear yet.  

As the discussion moved on to measures, I began to think of the story of the foot as a unit of measurement invented by King Henry I, whose foot was 12 inches long.  I proposed the idea that using a giant’s foot as a measurement tool might create a practical and ‘real life’ context in which children might be able to grasp the need for decimals.  The group discussed how this might work and agreed that it seemed to be a workable idea.  I then took the idea away and thought about how it might work as a lesson.  The original idea turned into the lesson context, as detailed below:

There was once a giant who ruled a great kingdom of magical creatures like pixies, elves and fairies, many, many years ago, before measuring had even been invented.  One night the Giant King had a dream about a beautiful palace and when he woke up, he decided he wanted to build himself a palace, exactly like it was in the dream.  He wanted to tell his servants, the pixies, exactly how he wanted the palace to be built, but there were no such things as metres or centimetres, or rulers or tape measures in his kingdom.  So what do you think he decided to do?  Discuss and come up with the idea of using the Giant King’s foot as a measure.  

The Giant King’s foot:
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But what if some of the measurements in the palace were smaller than one of the Giant’s feet – what could he do?  Discuss and come up with the idea of splitting the Giant‘s foot into smaller units.  Tell the children that he found out that 10 pixie steps fitted in one Giant King’s foot.  
I planned to develop the lesson by letting children use cut-outs of giant and pixie feet (see opposite) to measure objects, then to introduce the idea that some measurements were so tiny they required elf feet (100 in each giant foot).  But ultimately, I wanted to see if they could tackle such problems as why 1.7 is bigger than 1.69.

I was fortunate enough to be observed in some detail by a researcher from the RECME project (Researching Effective CPD in Maths Education) when I trialled the lesson for the first time.  I taught a group of around 20 Year 4 children who are all EAL learners, working in mixed ability groups for an hour.

The lesson began with a discussion around heights measured in feet, for example 5 foot 8 – what does it mean?  This led to the idea of the need for standardisation:  if Fatima says she is 4 foot 3, whose foot is she using?  The class grasped the giant/pixie concept easily, and were happy measuring objects.  

The lesson moved on to a discussion around the different forms of notation used.  Some examples of these were:

· 5 giants 3 pixies

· 5  3

· 5 G 3 P

I complicated the children’s thinking by telling them that in fairy land, nobody could write or read letters or words; they could only read numbers.  The children began to suggest how the notation could distinguish numbers that represented giant’s feet and numbers that represented pixie’s feet.  There were two suggestions:

· A large font for giant measurements, a small font for pixie measurements : e.g. 5 3 , for 5 giant’s and 3 pixie’s feet.

· A decimal point in between the giant number and the pixie number, 5.3

I was surprised and pleased that the latter suggestion came from them.  It had thought to introduce the idea myself, if no-one in the class suggested it themselves.  The children were quite happy to convert their varied notations into decimals and to explain what these measurements meant in terms of giant and pixie feet.  Some children had been very accurate in their measurements and included halves, for example 8 whole one half pixies and there were various alternatives to how this might look in decimal notation: 

· 8.½ 

· 0.8 ½ 

I saw this as a chance to introduce elf feet – 10 elf feet in every pixie foot.  The children came up with the solution 0.85 for such a measurement.  

I then came to the final story context for the lesson:


There was Gnome building a wonderful mosaic inside the Giant’s Palace and the other Gnomes had to bring in the pieces for the mosaic in exactly the right order, from smallest to largest.  But the pieces were wrapped in brown paper and all they could see was the labels on the outside – can you help them put them into the right order?


The children found this task very easy as groups.  Those working at Level 2 in terms of the National Curriculum were supported by middle and high ability children if they became confused.  They identified the giant number, the pixie number and the elf number and sorted the decimals within 10 minutes.  This for me was a task, which if presented to a group children working at Level 5, would generate significant confusion and error.  Yet here were children ranging from Level 3 to Level 4c tackling it with no confusion.

So what was it that enabled this group of children to tackle this task successfully?  For me, it was:

· The ‘real life’ context – although fairyland is obviously not real in the strictest sense of the word, for Year 4 children, it was a completely acceptable concrete and comprehensible context;

· The story – the children engaged with the story and were interested in it;

· The problem – children wanted to solve the problem, because they were immersed in the story and the context and wanted to help the citizens of fairyland;

· The concrete modelling – seeing the footsteps and using them to measure real objects set the mathematics in a concrete reality that enabled the children to eventually move into abstract thinking.  (There were no pictures of elf feet!).  The model was concrete and simple enough to support their thinking throughout the lesson.

And what enabled me to generate such a successful lesson?  The group discussions around the principles of CAME learning meant I had a mental model of the above components of any successful CAME lesson.  I also had the chance to bounce ideas off experienced colleagues, and I have subsequently been able to get feedback from them on how they experienced teaching the above lesson – in KS2 and KS3.  The process of idea generation-discussion-trial-refinement-further trial-completion develops successful lessons that can have a significant impact on children’s learning in the mathematics curriculum.

Sarah Seleznyov

Stewart Headlam School

London E1 5RE

In a box: inside

Even children working at National Curriculum Level 2, with the aid of more able peers, successfully handled a task which can confuse those children working at Level 5 
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� For the last two years, I have worked as part of a group of practitioners led by Mundher Adhami, Principal Researcher on the CAME project, to develop new lessons for the Cognitive Acceleration in Maths Education programme (www.caaweb.co.uk).  This article details the process by which new lessons are generated and finalised by the group, and explains the success of one particular lesson in developing children’s understanding of decimal notation.





The group mainly respond to lesson ideas brought along by the researcher.  These ideas aim to address gaps in knowledge and understanding of mathematics that are common among Year 4 children, but may be suitable for a wide range of ages.  Generally, the group will read through the lesson idea, ask questions, discuss how it might operate in a Year 4 classroom, make amendments, prepare necessary resources and then trial the lesson with a group of Year 4 children.  From observing how the children interact with the lesson, further changes are made.  Each member of the group then trials each lesson with children in their own school, and discussions at subsequent sessions refine and improve the lesson further.  The lesson is subsequently written up in a teacher-friendly format and the ultimate aim is to publish the lessons to complement existing KS1 and Year 5/6 CAME publications..





Try this lesson: � HYPERLINK "http://www.cognitiveacceleration.co.uk/teacher_area/new_lessons.html" ��http://www.cognitiveacceleration.co.uk/teacher_area/new_lessons.html� 








Sarah Seleznyov, August 2008

