
Building Confidence 
and Understanding 

A toolbox of numeracy strategies



The wonders of 
the brain

1. Neurogenesis! 
2. Neuroplasticity! 
3. 86 billion neurons! 
4. Unlimited storage capacity! (Learning is 

sticky)  
5. Subconscious processing continues after 

concentrated effort. 



And yet the learning experience seems hard…

Sarah: Oh, are we converting like into 
percentages or something?

Lisa: Ohhhh, fractions ohhhh
[Upset].

Azzy: Fractions, I hate fractions.

Sarah: I hate fractions.

Tammy:  I don’t even know how to do 
fractions.

Azzy:  I really didn’t like these at 
school.

Aria: I hate fractions.



Damon: What do you think the 

others are thinking?  

Niki: When the tutor’s, like, 

trying to help me? That I’m 

dumb (laughs).



Am I smart 
enough to 
do this? 

What’s going on with learners?

Yeech! That 
looks difficult. 
I’m not smart 
enough to do 
this under 
these 
conditions 

I’m going to 
have to find a 
way to avoid 
looking stupid

This question informed by:
• learning experiences
• voices of significant people
• affective responses
• beliefs

Contact with learning 
demands often initiates an  
emotional response followed 
by a resignation to failure

Activation of avoidance 
strategies designed to 
protect public and self-image



Self-protection strategies 
include:

1. Avoidance

2. Ongoing resistance

3. Proxy agency



Conditions for 
increasing 
engagement

safety – learner 
controlled risk -
success



Using materials: Understanding decimals

2.46 + 1.33 =

12.36 + 2.67 =

3.36 + 2.44 =



The activity: Step 1

In groups discuss which of these two numbers is bigger 
and why.

1.8
1.3



1.8
1.3

1. Mentally visualise how 
the two numbers will 
look when modelled 
with paper

2. Model both with the 
paper



1 .1 .2 .3 .4 .5 .6 .7 .8

1.8

1.3
.1 .2 .31



1.4
1.7

1. Guess which is the 
bigger number

2. Mentally visualise how 
they will look when 
modelled 

3. Model both with the 
paper



1.4

1.7



Activity: step 2

Introducing hundredths 



1. Guess which is the 
bigger number

2. Mentally visualise how 
it will look when 
modelled 

3. Model both with the 
paper

1.41
1.74



1.41

1.74



1. Guess which is the 
bigger number

2. Mentally visualise how 
it will look when 
modelled 

3. Model both with the 
paper

1.05
1.34



1

1

1.05

1.34

0 5



Activity: step 3

Combine the two numbers using the paper

1.32 + 1.31



1.32 + 1.31

= 2.63



Repeat

Combine the two numbers using the paper

1.42 + 1.31



= 2.73

1.42 + 1.31



Link the learning 
to the target 
context 



Questions 

• What opportunities were there for you to guess, and 
find out if you were correct, in complete privacy?

• What level of control did you have over your exposure 
to risk? 

• Was the learning curve of the activity designed so as to 
ensure all of you were able to experience success?



Cultivating safe 
and productive 
conversations 
between learners

Three conversation strategies
1. Describing the difference

2. Always, sometimes, never

3. Doing and undoing



Describing the difference

Skill developed: 

Learning to classify mathematical objects 
Instructions:

Make an argument for how each of the three objects on a 
card ([a] [b] [c]) is different to the other two



[a] Whale

[b] Lion

[c] Snake

[a] fraction

[b] decimal 

[c] percentage



Always, sometimes, never

Skill developed: 
Learning to evaluate mathematical statements  

Instructions:
Decide whether the statement is always true, sometimes true, 
or never true
If it is sometimes true, decide when it is true and when it isn’t 



Always, sometimes, never 

So long as you put the right numbers 
into a calculator it will give an 

accurate answer.

If you subtract a negative number 
from a negative number you get a 

positive answer.



Doing and undoing

Skill developed: 

Learning to create and solve problems  
Instructions:

One person (the problem poser) follows the instructions on 
card A. The second person (the problem solver) works out 
how to ‘undo’ the problem 



Think of a number and add 27 
to it.

Write down five numbers and 
find their mean, median and 

range. 

Find the original number.

Try to find the five numbers 
with the mean, median and 

range. 



We need better worksheets…

Worksheets are:

• the number one learning tool used in 
most literacy and numeracy lessons.

• often comprised of multiple closed 
questions – with limited learning 
potential.  

This guy is bored!!!



Questions to ask 
when designing 
activities 

• What opportunities are there for learners to guess, and 
find out if they are correct, in complete privacy?

• What level of control do learners have over their 
exposure to risk? 

• Is the learning curve of the activity designed so as to 
ensure all learners are able to experience success?
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