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Nathan Burns
Former Head of Maths/Pastoral Lead/MAT Lead

Metacognitive researcher and author

Full time teacher educator
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1'he Challenges Students Face (1)

Unable to deconstruct tasks & key words

On Saturday, some adults and some children were in a theatre. The ratio of the number of adults to the number of children was
5:2

Each person had a seat in the Circle or had a seat in the Stalls.
4_01’— of the children had seats in the Stalls.

117 children had seats in the Circle.

There are exactly 2600 seats in the theatre.

On this Saturday, were there people on more than 60% of the seats? You must show how you get your answer.
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Realising potential

Command words
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1'he Challenges Students Face (2)
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Cognitive (overj)load

Here is a diagram of a black circle inside a white square and a diagram of a small grey square
inside a white square.

The two white squares are the same size.

AB = Bx.

The sides of the square are tangents to the circle at the points E, F, G and H.
W, X, Yand Z are the midpoints of AB, BC, CD and DA respectively.

‘Work out the ratio of the area of the black circle to the area of the white square to the area of
the grey square. Give your answer in its simplest form.




1'he Challenges Students Face (5)

Strateqgy inflexibility

?b. Saul thinks the area of the shape must
be greater than 35cm?.

50mm

« 8 '.‘Q 50mm

- 8
@’}"&’\g‘ 5cm

Is he correct? Convince me.
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1T'he Challenges Students Face (4)
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Foor planning abilities

Farah buys

2 pens at 84p each
3 folders at £1.35 each
1 pencil case at £1.49

She pays with a £10 note.
Work out how much change Farah should get from £10.




1'he Challenges

Students Face (5)

Overwhelmed ("where do | start?’)
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The diagram shows the floor plan of a stage.

The stage floor is in the shape of a rectangle ABCD and a trapezium ADEF.

5.2m
B
25m
A
39m
F .
6.8 m £
AB=52m.
CD = 6.8 m.
The height of the trapezium is 3.9 m.
The manager is going to varnish the stage floor with one coat.
The varnish is sold in tins.
One tin will cover 3.5 m*
One tin normally costs £26.40
The table shows the discount the manager receives
Number of tins bought Discount
1-4 5%
5-10 7.5%
11 or more 15%

Work out the total cost of the tins.
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What characteristics do independent & resilient learners have?
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Fifective Independent [.earners

An effective independent learner:
Knows exactly what work they need to focus on
Has strategies to turn to when they are struggling
Knows when they need to ask for further support
Understands effective ways to revise
Has a set of effective reflection strategies
Has appropriate planning techniques
Fully considers the task at hand
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Resilient | .earners

A resilient learner:

Doesn't instantly give up

Has a range of strategies for when they are struggling
Knows how to regulate their emotions

Knows which resources to turn to for support

Knows how to communicate what they are struggling with

Can prioritise long-term, over short-term, gain
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Kev Word Quizzing

What?

- Explicitly teach students key words
o |mprove comprehension
o Reduce question load

- Incorporate into a number of different areas, including retrieval, modelling, questioning, discussion and
homework

Why?
- Increase comprehension abilities
- Reduce cognitive load of questions
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Fxample

The right-angled friangle was placed onto a
coordinate grid repeatedly to form the

diagram on the right. Find the coordinates of
the labelled points.
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(oal Free Problems

What?
- Provide students with a longer problem question, but remove the question/task element
- Allow students to recall as much information as they can.

Why?

- Superb retrieval task

- Removes the barrier of a ‘'question’

- Improves student confidence; show them what they can do
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potatoes carrots
£1.50 per kg £1.80 per kg

1 1
Jack buys 15 kg of potatoes and 2 kg of carrots.
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What can you calculate?

How many marks can you achieve?
List all potential questions

What topics does the question link to?



Fxample

6 Corbett Maths

3 / What might we/students be able to calculate here?




——

Antoni is building a sequence out of blocks.
He has 150 blocks.

471013

——




xplicit Justifications

What?

- Justify the choices that you make during modelling
o Explaining where (relevant) you take a different possible pathway (use of a key word; strategy; use
of prior knowledge and so forth)

Why?

- Ensures students learn from our experiences rather than trial & improvement 100 times over.
- Aim to lead to a greater depth of understanding.

- Model to students how an expert goes about decoding and completing a task.
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Fxample

Solve:

/ =17 \

Expand Divide
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Fxample

Splitting either vertically or horizontally
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Do It Again

What?

- Students given a task or problem and allowed to approach and complete it in any way they wish
- Students receive feedback as normal (and determine the 'correct answer')

- Students must repeat the task, utilising a different strategy

Why?

- Forces students to develop their use of a range strategies

- Allows for strategy comparison (strengths, weaknesses, efficiencies, effectiveness)
- Students become more ‘flexible’
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Fxample

How many tens less than 4000 is 13907

Find the 1000s

Subtract and divide by 10 difference, 100s
difference etc.

Count up in 10s
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Fxample

8 x 0.3




Flow Maps

What?
- Students consider and order the stages to go through in order to complete a task.
- Breaking a task down into its chronological parts

Why?

- Supports effective monitoring as a student moves through the task

- Places emphasis on process, rather than end results

- Slows down rushing students; provides a stepping stone for nervous/anxious students
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Fxample

Multiply left fraction by 17
Whichis greater? Z or 2 Multiply right fraction by 13

Check denominator is equal

Compare numerator
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Fxample

Expression for Sunita
Sunita is x years old.
Beth is one year younger than Sunita.

. Y Expression for Joel
Joel is double Sunita’s age. 1

The mean of their ages is 5 _
Calculate total values using mean

How old is Joel?

Collect three expressions
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Next Steps

Begin to embed further strategies
o Improve those already being used; trial out new approaches

Continue to reflect on metacognitive theory and the type of mathematician that you are
trying to develop

Seek to ‘spread the word' and share good practice, resources etc

Reach out to me with any questions, ideas, feedback or queries
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Stay In Touch!

Twitter and Bluesky: @MrMetacognition
Email: mrmetacognition@gmail.com
LinkedIn: Nathan Burns

Web: mrmetacognition.com
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