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Warm-Up Activity:  What do you see?

• Working with a partner(s), see how many different patterns you can find 
in these visual representations of these numbers. You have 4 minutes!

• While you are working, consider how presenting information is a 
different way might be beneficial to your children.

•





What did you notice?

• 5 minute debrief
• Big idea: Looking for relationships between: factors, multiples, prime 

numbers, algebraic expressions and equations.

• Big idea: Using different representations makes us “cross our brains”, 
which makes stronger connections and allows us to “learn” more easily.

•



Goals for this evening

• Help parents understand the complexities of numeracy.
• Play with some numeracy concepts.



What is Numeracy?

Numeracy is the ability, 
confidence, and Numeracy 
is the ability, confidence, 
and willingness to engage 
with quantitative or spatial 

information to make 
informed decisions in all 

aspects of daily living.

Alberta Education, 2016





What is reasoning?

Reasoning is fundamental to knowing and doing mathematics and being 
numerate. Reasoning is the deep learning that occurs when–through the 
solving of rich, highly cognitive tasks, rigorous discussion and reflection–
students make connections among conceptual ideas. Developing reasoning 
skills and exploring mathematics through rigorous tasks allows students to 
understand concepts deeply.

Numerical reasoning, spatial reasoning, logical thinking 



Reasoning Routine: Spatial Reasoning

Being able to locate objects in space is an important numeracy skill.   It 
relates not only to geometry, but also number sense.

This routine is called Quick Draw.

You will need a piece of paper and a pen. 

You are going to see an image for 3 seconds.  
You will then draw what you saw.













Reasoning Routine:  Where does it go?



Reasoning Routine:  Where does it go?

20 360



Reasoning Routine:  Where does it go?

20 110



Reasoning Routine: Esti-mystery



What is Problem 
Solving?

• A true math problem is usually quite complex.  
There are multiple ways to solve the problem, 
or there are multiple solutions to the same 
problem.

• True problems take time to solve.

• True problems have multiple entry points for 
students to access.  



The Problem with Solving without Critical Thinking

The farmer has 30 sheep, 16 chickens, and 2 sheep dogs.  
How old is the farmer?

Over 70% of students who were asked this question answered:
48

On the surface, this is a reasonable answer.  However, this word 
problem cannot be solved.  We do not have enough information about 
the farmer to tell how old he is.  Students have been taught to look for 

numbers and then use an operation to solve this type of problem. 



The Problem with Solving without Context

The grade 4s are going on a field trip.  There are 132 students in grade 
4.  9 adults will be accompanying the classes for this trip.  Each bus 
holds 40 students. How many buses will be needed for the trip?

Most students did not account for the fact that a remainder, in this 
context, would result in needed a 4th bus.  Most replied: 3 r21.  There 
would need to be 3 full buses with 40 passengers and 1 bus with 21 
passengers to get everyone to the field trip.



Problem Solving:  Parallel task (same problem, 
different entry points)



Problem Solving:  Rich Tasks
• Problem:

• Picture a Rubik’s Cube. Now drop it into paint so that it is completely covered.

• When the paint is dry, imagine smashing it on the floor and it breaking it apart

• into the smaller cubes.

• How many of the cubes have one face covered in paint? How many cubes have

• two faces covered in paint? How many have three faces covered in paint? How

• many have zero faces covered in paint?

• How could you predict the above for any size Rubik’s cube? 

• What about a 4 x 4 x 4? 5 x 5 x 5? 6 x 6 x 6? N x N x N?



Problem Solving Routine:  Questions to ask

• What do I need to find/figure out?

• What information do I have? (What do I know?)

• What information is missing? (What don’t I know that might be 
helpful?)

• How might I begin to solve this problem?



Yes, we want kids 
to know their math 
facts, but…

• Memorization without understanding does not equal 
long-term learning success. 



What is Fluency?

• Fluency and number sense is more than just memorizing–students need to 
understand why they are doing what they are doing and know when to use 
different strategies to calculate mentally. As well as fluency of facts and 
procedures, students should be able to move confidently between contexts 
and representations, recognize relationships and make connections with 
the big ideas of mathematics.

• Students become fluent and develop number sense through carefully 
constructed, varied and spaced practice opportunities with 
developmentally appropriate and increasingly complex tasks.

• Fluency is exhibited through efficiency, accuracy, and flexibility.



Counting isn’t just counting…

• Counting is a VERY COMPLEX idea.  



Fluency Routine: Target Number

• How many different ways can you make 7?  
• You may use any operations (➖, ➗, ➕, ✖️)

What is the longest equation you can create for the target number?
What is the shortest equation you can create for the target number?
What if you could only use 2 numbers?
What if you could use 3 numbers? 4 numbers?
Can you hit the target using only the number 4?



Fluency Routine: Dotty 6 Game



Fluency Routine:  
Pyramid Game
• This game can be adapted for any 

number.
• It is a great way to practice all the 

math facts that make a number.
• Can be adapted to include other 

operations.
• Other games to promote math fact 

fluency :  Cribbage, Operation War, 



Fluency Routine




