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Making maths fun and accessible for everyone



Use a deck that contains numbers ace (one) to 

nine. Deal four cards to each player.

Each player must make two 2 digit numbers that, 

when added, get as close to 100 as possible.

+ = 102

47                +              55             =   102              
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What is a maths learning difficulty?

There are many things that can impact on the learning of 

mathematics, some relate to the learning environment, and 

some to the ability to use number.

It is not always straightforward to separate out the 

individual aspects of someone's difficulty with mathematics.  



Areas that may impact on maths learning

Å Mindset and resilience

Å Confidence and anxiety

Å Literacy

Å Reasoning

Å Memory and speed of processing

Å Arithmetic ðLearning delays or cognitive difficulty

Å Another difficulty ðPhysical or cognitive



The affective domain

Affective domain Cognitive domain

Åemotions Åmemory

Åattitudes Åunderstanding

Åmotivations Åanalysing

Åvalues Åevaluating

6

ÅIn maths, we tend to focus on the cognitive domain

ÅHowever, recent research has shown that logic & 
emotions are intricately linked

ÅUnless emotions are addressed, there is little prospect 
of engagement & progress in the cognitive domain



Areas that may impact on maths learning

Working memory and speed of processing

Working memory enables us to store information in our 

minds for a short period of time and use it for our current 

thinking. There is an upper limit to the amount of 

information we can store and use at any one time. 

Speed of processing relates to how quickly we can 

retrieve or manipulate information.



Cat and mouse game ðFrom Mark Pepper

ôWhat are the chances?õ Hounslow Teacherõs Centre Maths Advisory Team

Struggle Vol.29 1991

A game for two, who can discuss what they think the outcome will be. The 

players take it in turn rolling a 1-6 die. Regardless of which player rolls the 

die, if a number between 1 and 4, inclusive, is obtained the mouse moves 

that many spaces whilst if a 5 or 6 is obtained the cat moves that many 

spaces.

The mouse has to get to the hole before the cat gets the mouse. What 

could possibly go wrong? And, what are the odds on that!



Two models of dyscalculia:

Single deficit model ðButterworth ðcore deficit in the 

processing of number, lying in the intraparietal sulcus 

(IPS), an area of the brain that deals with the 

comparison of digits and of dot arrays.

Read Butterworth, B. and Laurillard , D. (2010) Low numeracy and 

dyscalculia: identification and intervention. In ZDM The International 

Journal of Mathematics Education. Vol. 42 issue 6 pg 527 ð539. Available 

online: http://link.springer.com/journal/11858/42/6/page/1





How many dots?



How many dots?



How many dots?



How many dots?



Which group is larger ðblue or red?



Which group is larger ðblue or red?



Which group is larger ðblue or red?



Two models of dyscalculia:

Maths learning difficulties/dyscalculia are 

heterogeneous in nature and can be indicated by:

ÅLogical thinking abilities and counting knowledge

ÅLanguage abilities

ÅNumber representation

ÅWorking memory

The Routledge International Handbook of Dyscalculia and 

Mathematical Learning Difficulties, 2015. Ed. Steve Chinn. Particularly 

chapters by Desoete, Landerl and Emerson



When learning maths we have to make connections between 

our non-symbolic representations of numbers ðour ability to 

see the difference between two sets of objects -

and our symbolic representations of different number 

sizes ð4 or 12 or 1 000 000



We first make sense of real things by such skills as counting 

and our sense of number.

We then use our understanding and language, both verbal 

and the symbolic language of maths, to begin creating 

abstract ways of describing what is happening when we do 

stuff with numbers.

The symbols we use allow us to explain very complex ideas 

in a way that is more accessible than just words ðbut maths 

is a language in its own right. 



Arithmetic

Six levels of mathematical 

knowledge

1. Intuitive

2. Concrete

3. Pictorial

4. Abstract

5. Application

6. Communication

Three components of 

mathematics
1. Linguistic

2. Conceptual
3. Procedural

Sharma (2012) 
http://mathematicsforall.org/evaluation%20process%202012.pdf



A model that fits with the way we learn maths:

Concrete ðmanipulatives, real things

Semi-concrete ðdrawings, pictures, representations of real 

things

Abstract - symbols

CSA



Ratio and the human body

Body parts Ratio Measurement Your 

ratio

Height to arm span 1:1

Height to head length 

from top of head to end 

of chin

1:8

Height to head 

circumference

1:3

Height to femur length 1:4



Ratio and the human body

Leg length up to knee: Leg length = 1:1.618

Body height up to navel: Body height = 1:1.618



Which Tree Do You Mean?
MundherAdhami

Equals Vol.14.1, 2008



House





HypotamouseðPythagoras Part 1

How to avoid embarrassment on a wire.



Hypotamouse

Moving through Pythagorean Theorem to the 

relationship between side lengths and angles.

If we donõt want 

Hypotamouseto get stuck 

what is the minimum angle 

and height that we need. 

What is the relationship 

between all the sides and the 

angle?



Mikosde SymmetriaðA special approach to trigonometry
Sameer Sharma

Equals Online Vol. 21.2 Autumn 2016





Pythagoras Part 2 ðThe daddy of numerology.

Add up the numbers from your birth date. 

Include the full year. For example, BoJowas born 

on the 19/6/1964,

So, 1+9+6+1+9+6+4 = 36. If the answer is not a 

single digit keep adding until it is; 3+6=9.

So, Boris is a 9!


