National Centre for Excellence in the Teaching of Mathematics

Project : Special School in Devon

 to:  Assess the value of using a ‘specialist maths teaching assistant’ to develop and lead on a programme of professional development across the College in the use of a new approach (Stern) to the teaching of number and number sense
Why the teaching of number and number sense?

The mathematics department had been reviewing the effectiveness of the teaching of number and number sense for pupils with severe learning difficulties–dyscalculia, ASD, ADHD. After research carried out by the head of department the ‘Stern Structural Mathematics’ approach was selected for trial. Initially this was used with a group of four students to assess its impact. As a result of this Vikki Horner, the ‘Stern Educational Advisor’ was invited to the College to demonstrate the benefits of the equipment to staff involved in the teaching of mathematics. This training involved joint participation of pupils and staff.

Engagement of pupils

From the initial stages we found pupils were stimulated and excited by the use of sensory apparatus and activities. They found the colour and size of the blocks fascinating and initially used them as building blocks constructing towers, pillars and often placing them in order of size like steps (possibly referring back to nursery and primary experiences). As the staff introduced the structural learning sessions students appeared keen to develop this previous knowledge further which resulted in greater engagement for longer periods of time than experienced in the past.
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Learning together

Because much of the learning is supported by group activities and games, pupils felt that they were learning together and were able to share and compete with each other and the teacher. This was very much in evidence in the work filmed on ‘Charlotte’s Clock’ where discussion with each other and teachers became quite protracted when deciding whether the answers were to be given as ‘to or from’ the hour. When viewing the filming we realised that the skills being acquired and used by the pupils were not confined to number processing but involved communication to a level above what they had experienced in the past.

Transferring their learning
When number concepts are taught in isolation to contextual problems we have found that pupils often do not apply what they have learnt. Using the Stern apparatus we were able to build this linkage and pupils, after some encouragement, would use the blocks to solve problems they were completing when using ‘Education City’ or other on line programmes. When using the ‘Interactive White Board’ or engaging in straight question and answer sessions pupils would draw upon Stern materials to help them answer the questions posed.
Feedback responses from staff:
Feedback from Alison

How were questions used by the teacher?

Lots of modelling/demonstrating from Teacher and TA first before asking questions. Questions directed to both the group and individual pupils. Lots of open ended questions (eg “Can you tell me why…..”  “How do you know that….”)
 In what way did ‘Stern’ materials assist learning?
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Very visual equipment. Engages pupils from the start. Being able to use ‘realia’ and exploration through use of equipment was a great learning process for them and kept them focussed. They can learn the number-colours first, then later on they will be able to give quick recall of number bonds without relying on their knowledge of the colours.
How well did ‘Stern’ materials help you reach your objectives?
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Can be broken down into short achievable steps. Short activities to encourage recall of number facts can provide instant assessment for Teachers as to whether they are able to do….(eg do they know their number bonds to 10). I found the STERN equipment excellent for teaching multiplication by use of the ‘train tracks’.
What was the best question you asked?

One of my pupils dropped a block. After asking “Which number block did you drop?” we then discussed how he didn’t actually need to look under the table – can you tell from looking at your board…?”
What was your best response to a comment and how did you initiate it?

A pupil said “It’s all muddled up”. I asked “What does Spencer mean when he says this?” Then, “The numbers are muddled up, because, what does each line add up to?”

What did you notice about the children’s involvement?

As it’s so visual and they have something to touch, they are engaged and interested. This aids their learning and skills retention enormously.
How much is this dependent on the teacher/’Stern’ apparatus?
Teacher questioning skills are vital to check their understanding. But the STERN equipment is invaluable to support and reinforce in a very ‘real’ way, concepts being taught.
What can teacher’s gain from the apparatus?

Instant assessment opportunities, children are more engaged and focussed. The children know they can achieve, as they can visually ‘see’ their achievements.
How can this be extended into other fields of study?

I am excited to use STERN equipment for my ‘time’ topic in maths. As I said in one of my videos, in other maths games we’ve played in class I’ve noticed that pupils are using and applying the skills they’ve learnt from their STERN sessions which is brilliant!
Feedback from Jane
How do the stern materials help the pupils achieve their objectives?

They are visually interesting and easily handled by different pupils. All the pupils can participate whatever their ability and the number display board is a very good visual reminder if the pupils need some prompting.
How did the adult support the pupils learning?

The adult used carefully phased questions so the pupils could understand what they needed to do i.e. can you hold up the block for the number 6? And how would l find out what 3 + 4 makes?
How do you know the pupils were engaged in the task?

When the adult was talking all the pupils were fully focused and looking at the adult and having a go at the questions regardless of their abilities.
What are some of the benefits of using the stern materials?

When you use the stern materials it means the pupils can work on their own independent rate or on a 1:1 basis with an adult. All the Stern materials are clear and easy to use; the equipment could be used to demonstrate other strands of maths i.e. in data handling to show a bar graph etc.

Questions for staff involved in Project
Whilst watching the film of CPD sessions with Penny could you consider these questions?

Feedback from Richard

How were questions used by the teacher? 

To introduce, consolidate and extend learning in telling the time in closed and open questioning for pupils with a range of special educational needs.

In what way did ‘Stern’ materials assist learning?

The use of visual and practical apparatus fully engaged pupils throughout the teaching session.
How well did Stern materials help you reach your objectives?

The materials enabled pupils to attempt and solve problems as they could build upon the learning tools within the activity.

What was the question that gave you the most positive pupil response?

Watching Darren mentally grapple with the concept of half an hour in time and see a relationship between half of 12, thereby linking and exploring number pattern.

What was your best response to comment and how did you initiate it?

By talking to, and guiding pupils in the pattern of 5s, counting on/back aided by apparatus as required.

What did you notice about the children’s involvement?

Total engagement, pupil co-operation and a range of language used to support each others’ learning. The video demonstrated that once a pupil gains confidence and understanding of the activity they would be able to lead a small group of students within this activity successfully.

How much is this dependent on the teacher/’Stern’ apparatus?

The video showed that providing a teacher is confident in the materials then they can be used effectively to enhance pupils’ learning in a lesson in a less theoretical teaching style that aid the necessary alternative methods crucial in building mathematical skills with SEN pupils.

What can teachers gain from the apparatus?

That visual/practical apparatus can enable enjoyable learning in difficult concepts.

How can this be extended into other fields of study?

Visual and practical apparatus clearly suggests pupils can work together successfully in a range of topics, in an enjoyable way, that extends not only subject learning but also general language communication skills.
