Dyslexia and Maths Learning
Difficulties
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What is dyscalculia?
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AS | SUSPECTED, I'M MISSING THE MATH GENE.

Little known about prevalence, causes or treatment.

Current thinking - congenital condition, caused by the

abnormal functioning of a specific area of the brain.

Dyscalculics - great difficulty with the most basic aspects

of numbers and arithmetic.

Best estimates indicate that somewhere between 3% and

6% of the population are affected. Y
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Definition

"Dyscalculia is a condition that affects the ability to
acquire arithmetical skills. Dyscalculic learners may
have difficulty understanding simple number
concepts, lack an intuitive grasp of numbers and
have problems learning number facts and
procedures. Even if they produce a correct answer or
use a correct method they may do so mechanically
and without confidence."
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Features of dyscalculia
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http://www.ronitbird.com/videos/
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Dyslexics with numeracy difficulties

"...the difficulties experienced by dyslexics in mathematics
are manifestations of the same limitation which also
affects their reading and spelling.” (Miles & Miles, 1992)

50-60% learners with dyslexia have numeracy difficulties
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Possible issues for dyslexics

Language

Memory difficulties (long, short, working)
Left / right confusion (direction)
Sequencing

Spatial awareness

Telling the time

Handling money and measurements
Visual

Recording answers

Organisation

Speed of working

Attention skills may be a factor

Self esteem / motivation G Outreach
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What else impacts on ability to

learn maths?

self-belief

low attendance

poor teaching

behavioural / attention problems
reduced working memory capacity
high anxiety

fixed mindset
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Components of the working memory system. Introduction to Working Memory (WM), D. B. Berch


https://wikis.glowscotland.org.uk/@api/deki/files/70522/=post-it-note.jpg
http://www.google.co.uk/url?url=http://depositphotos.com/6722063/stock-photo-Blank-Pink-Post-it-Note.html&rct=j&sa=U&ei=ofDoUtbKB7Gp7AaT54GYCg&ved=0CEAQ9QEwCQ&q=pink+post+it+note&usg=AFQjCNHR1vvusjThX4a-iiFf9s6WDzx4Kg

Support weak working memory

* Hands on resources

e Support visually

* Reduce time pressure (and stress)

* Aids e.g. calculators, tables square

* Learn to draw speedy tables square

* Fact cards

* Opportunities for revision/reinforcement

Outreach



www.corbettmaths.com

* Types of angles

® QR code

MY, YOU ARE
A CUTE ANGLE!

oL
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YOU TWO
ARE RIGHT
TOGETHER.

AS ARE YOU,
MY FRIEND!
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COMPLIMENTARY ANGLES
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https://corbettmathsprimary.com/2018/05/30/types-of-angle-video/

Why spaced review works kidocs.org

wiww.LearnThat.org. a LeamThat Foundation project
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] CGP Publications
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KS3 Catch-Up Maths — Workbook 3 ® CGP — not to be photocopied © CGP — not to be photocopied

KS3 Catch-Up Maths — Workbook 3

Topics interleaved with spaced practice
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What else impacts on ability to
learn maths?

self-belief

low attendance

poor teaching

behavioural / attention problems
poor working memory

high anxiety

fixed mindset
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High Anxiety Items

Taking an end of term maths exam
Doing long division questions without a calculator
Waiting to hear your score on a maths test

Having to work out answers to maths questions quickly
Learning the hard times table facts

(Steve Chinn 2009)

GE HAVE Two HAL‘@
DON'T WE 7 NOW..

‘| TH F'LTS FRACTIONS!!

YOU'RE TRYING TO

| TEACH ME FRACT[EJ'HS

1 |! |WHAT ARE YU TRYING TO D
mi\E"mGﬂ-‘:ﬁAﬁ'f I'L..

40U KNOW I'LL NEVER
UNDERSTAND FRACTIONS!




Why do children lose confidence?

ldea that you must be
naturally talented at maths
in order to succeed...

Wow, you must be
really smart

. | hate math

|dea that maths is too hard...

GraphJam.com

|dea that there is only one right answer...
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Mistakes are a good thing
EYERYONE e oo

potential to learn maths to the
‘ ‘ v highest levels.
This is how we grow our "maths
brain." When we learn, one of three
things happen:
1) We grow a new brain pathway;

2) A brain pathway becomes stronger; or
C H N LE H R Mn THS 3) Different brain pathways connect.
Boaler

https://www.youtube.com/watch?v=3ZyVBwnSclw

Jo Boaler — youcubed.org
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https://www.youtube.com/watch?v=3ZyVBwnScJw

Assessment

How severe is the problem?
What can’t he do?

What can he do?

What doesn’t he know?
What does he know?

How does he learn?

“I think you should be more explicit here in step two.”

How can | teach him?
What does the learner bring?
Where do | start the intervention?
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ldentification — screeners

e Screeners (GL Dyscalculia screener) - show strengths and
weaknesses in different strands of maths BUT screeners
don’t diagnose

%Dyscalculia : ¢ 8
1X6)2K3
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|dentification — tests

MANUAL
Basic Number AMT

Screenuing ACCESS
TeSt (FORMS A & B) Mathematics
NEW EDITION
Tests

Second Edition Manual
Tests 1 and 2, Forms A & B
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 Checklist - Steve Chinn, More Trouble with Maths 2016.
Importance of observation and discussion.

* Dyscalculia checklist
4 * Observation sheet
ot e Short term & working memory test
_ with maths e Basic facts tests
* Maths anxiety assessment
* 15 minute maths test
* Test of cognitive style

* Word problems
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Does teaching style influence
thinking style?

A film starts at 7.40 pm and
ends 1 hour 50 minutes
later.

At what time does the film
finish?

|$\N\1-lkw O\ OO

There are 49 squares in this figure.
How many are black?
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Thinking (cognitive) styles




Inchworm
— the formula, sequential thinker

On first seeing the problem or task:

® Focuses on parts and details

® Looks the relevant formula or procedure
® Constrained focus — one method

Solving the problem:

e Works in serially ordered steps— forward

® Uses numbers exactly is given

®* More comfortable with paper and pen to document methods

When finished:

® Unlikely to check or evaluate answers

® Any check done uses the same method again

* May not understand method/procedure — work mechanically



Grasshopper
— the relational, holistic thinker

On first seeing the problem or task:
® Qverviews, puts together, is holistic
® Looks at numbers and facts to estimate answer

Solving the problem:
® Range of methods selected according to problem
® Often works back from trial answer

® Adjusts, breaks down and builds up numbers looking for easy number
combinations

® Good understanding of numbers, operations and their interrelationships
® Performs calculations mentally and rarely documents — answer oriented

When finished:
* Likely to appraise and evaluate the answer Yo |
e Checks by different method &, DyslexiaOytreach



Cognitive Style
Dyslexic vs Non-dyslexic (England)

Non dyslexic

® Inchworm

® Grasshopper

Dyslexic

Chinn, et al (2001) Brit J of Special Ed, v28, #2



4+ 13
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Strategies for solving 4 + 13

Counting all
Counting on
Known facts
Derived facts
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Strategies for solving 4 + 13

above average below average
Counting on 9% * Counting all 22%
Known facts 30% e Countingon 72%
Number sense 61% * Known facts 6%
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Helping children develop maths fluency

® Focus on mathematical understanding rather than rote
memorisation

e Shift to enquiry based maths (rather than right answer)

® Spend time where it’s needed to develop deeper
understanding

* Make it visual
® Number talks — make connections “
® Collaborative learning — mixed ability groups A

® Power of mistakes

®* Enjoyment - maths without fear
® Importance of student’s beliefs in themselves as a learner

Jo Boaler — youcubed.org $%  Dyslexia Outreach
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Active learners...

Concrete Pictorial Abstract

I J l ] 3¢5 Dyslexia Outreach
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A multisensory teaching approach works best
for dyslexic students

Hands on
Switches
Brains on

‘Keep it Kinaesthetic’

(Neil MacKay 2003) 3£ Dyslexia Outreach
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Multisensory




The way forward...

Allow free play. Let children discover the properties of
the manipulatives themselves.

Provide access to a wide variety of manipulatives and
choice

Make manipulatives readily available to KS3 & beyond if
required

Encourage children to demonstrate a specific idea using
their chosen manipulative

Encourage children to generalise

Children show you and each other different ways of
solving a problem using a variety of materials

9" Outreach
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Place value
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Times Tables -
add some music!

Youtube -Mr DeMaio

* Maths Rockx
e Times Tables Rock Stars

* Schoolhouse rock
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https://www.youtube.com/watch?v=9XzfQUXqiYY
http://www.mathsrockx.com/
https://ttrockstars.com/
https://www.youtube.com/watch?v=zSRRAHvSQBo

Technology Packages for Practice
Dyslexia Gold - Times Table Tutor

Times Table Rock Stars

Hit the Button
(PC free, app £2.99)

Tables Fables (parents?)

Mathematics Shed

yslexia Outreach
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https://timestabletutor.co.uk/
https://www.topmarks.co.uk/maths-games/hit-the-button
https://www.tablefables.net/
http://www.mathematicshed.com/multiplication-shed.html

Time
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- Write the time in the box -

TWinTime o 2 1 1 2 Tell th vm in
Teacher Q4 3 3 4@ M e ' ':
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Learning Time in 3 Simple Steps

Step 1:
Step 2:

Step 3:

Angle machine manipulative

Read the numeral at the end of the long hand

Say 'past’ if the minute hand in on the green or
blue OR say 'to' if it is on the pink or red

Read the numeral the short hand is pointing to

"16 minutes past 2"
lt’s that simple!

\ \ r7le/(( 1€ f

7 fime feacher
Diameter 33mm

Glass face
Water resistant
5+ years

hHp//sweetelephants.comau
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Challenge of maths language

IT SAID PUT

HE TOOK

THE RHOMBUS. IT lN THE

~~0\I EN.

*"\\. \

AT 120
DEGREES

LATAYH
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Word defir

ition graphic organiser

Key words Never heard the |Heard it but not Know what it means and can
word before sure of its meaning | explain in context — jot down
your ideas here
exponent

greater than/ equal to

less than/ equal to

significant figures

decimals

upper bound

lower bound

integers

power®

roots®

OL{_treach
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third space learning

Ultimate Maths Vocabulary Activity Guide
Maths Vocabulary Activities And Tasks

| l

VI The Ultimate e

Why is developing Maths vocabedary so

s Maths Vocabulary Fesiese
“““““““ Activity Guide

What aee the kay skilts in develoging Maths
vecabulaey?

Maths Vocabulary Games,
Activities and Ideas

< THIRD SPACE LEARNING

Dyslexia Outreach
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https://mathshub.thirdspacelearning.com/resources

... and challenges of symbols
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Intervention resources

David ) Sharp

Primary
National Strategy
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Supporting children with gaps in
their mathematical understanding

Wave 3 mathamabcs
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Free Maths Games & Resources

2= Math Playground

K}” Give your Worko



https://www.mathplayground.com/
https://mathsframe.co.uk/en/resources/category/22/most-popular
http://www.mathematicshed.com/

Resources:

Wave 3 Materials: Supporting Children with Gaps in their Mathematical
Understanding

http://www.nationalstemcentre.org.uk/elibrary/maths/resource/4558/wave-3-
materials-supporting-children-with-gaps-in-their-mathematical-understanding

Steve Chinn: Dyscalculia & Maths Learning Difficulties
http://www.stevechinn.co.uk/

Making Numbers — Oxford Professional Development — Griffiths et al
Supported by animations and free author videos on www.oxfordowl.co.uk

Making Maths Visual & Tactile — Judy Hornigold
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