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Learning Intentions

• I understand the key components that comprise a Balanced Numeracy 
Program, how they fit together (e.g., whole class, small group, and 
independent practice) and what this could look like in the classroom.  

• I understand learning is developmental. I have some ideas I can use to  
identify what my students know and their next steps.  

• I have an emerging understanding of what Balanced Numeracy could 
look like over a week. 

• I am aware of various resources that I can use to support my Balance 
Numeracy Program (e.g., books, websites)



Balanced Numeracy Network 

https://sites.google.com/view/bcnumeracynetwork/home 

https://sites.google.com/view/bcnumeracynetwork/home


Using what we knew about 
Balanced Literacy, we asked 
ourselves “What does this 

mean for Numeracy?”



What key parts are needed?

Whole Class 
Lessons

Guided Small 
Group 

Instruction

Ind
ep

en
de

nt
 

Pra
cti

ce



Guided Small 
Group 

Instruction

Whole Class 
Lessons

What key parts are needed?

Creating rich math learning contexts involves not only planning the activities 
that students will complete, but also considering the kinds of interactions, 

language use, and critical thinking opportunities in which we want our 
students to engage.                  - Cathy Marks Krpan (2018) 
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What beliefs about children and 
learning guide our work?

• First Peoples Principles;  
• students learn to think like Mathematicians by being 

immersed in classrooms that foster the “Habits of 
Minds/Doing” of Mathematics; 

• problem solving is fundamental to the study of 
mathematics; 

• an inquiry-based approach includes rich tasks and 
student problem posing, which nurtures engagement, 
curiosity and deep understanding, and;  

• there is a progression of learning in mathematics.



Whole Class Lessons 
Learning opportunities that enhance student understanding of 

mathematics through whole class instruction.

Guiding Questions: 

• How can I use Rich Routines to develop a community of learners 
in which students feel safe to take risks and make mistakes? 
How will I use  routines to provide opportunities to revisit 
concepts and model ‘thinking aloud’? 

• How will I activate prior knowledge? 
• How will I find out what my students’ know?  
• What mathematical vocabulary needs to be introduced? 
• Is there any available literature that will help students to make 

connections and provide visual connections to concepts? 
• What learning opportunities can I use that will provide an entry 

point for ALL students?



Three Part Lesson Format
BEFORE: Engage your students with – Activate prior knowledge – 
Clear learning intentions - Pose the Problem  

DURING: Exploration/Conferencing/Formative Assessment 

AFTER: Sharing - Connecting and Reflecting 



Gradual Release Flipped

I do it 

WE do it 

YOU do it  

I do it 

WE do it 

YOU do it  



Gradual Release Flipped

I do it 

WE do it 

YOU do it  I do it 

WE do it 

YOU do it  



What are Mathematical 
Instructional Routines?

• Collection of quick, low-prep 
5 to 10 minute activities. 

• They focus on the big ideas 
in Mathematics. 

• They serve to reteach, 
reinforce, and enrich. 

• Can be used as warm ups, 
mini lesson, with the whole 
class or in small groups.



Why use Number Routines?
• Builds a Math community where students feel safe to take risks and 

can learn from one and other 

• Provides daily number sense experiences where students clarify their 
thinking, consider and test strategies, and build a repertoire of efficient 
strategies 

• Fosters discussion about numbers and their relationships 

• Responsive to students’ understandings  

• Allows for spiralling through concepts and helps students make 
connections to the big ideas in mathematics 

• Emphasizes the core and curricular competencies in relation to 
mathematical content.



Potential learning intentions: 
•Subitizing 
•Visualization 
•Multiplicative Thinking 
•Decomposing and Recomposing 
•Mental Math Strategies  

Items you could use: 
•Ten Frames or Base Ten Blocks 
•Greg Tang books 
•Shapes  
•Pie plates and cookie sheets with magnets 

Guiding Questions: 
How many do you see? 
How do you see them? 
Does anyone see them differently? 
Can you draw them? 
What equation could describe how you see them? 
How could you record this using numbers and symbols?

Quick Images





How many? 
How did you see them?





How many? 
How did you see them?



Dot Cards
Flash and Say 

Flash and Show 

Give SILENT thumbs up!

“How many do you see?” 

“How did you know so quickly?”  

“How did you see them?”



Pie Plates/ Paper Plates



Chart Paper



Playing Cards





Dominoes

How many do you see? 
How do you see them?



Learning Intentions:

Items you could use:

• Subtilizing (Perceptual and Conceptual) 
• Visualization 
• Magnitude (more or less)

• Any of the quick image items

Teeter Totter





Five and Ten Frames

How many? 
How did you see them?



Double Ten Frames





Rekenrek

There is 8! 
I know it is 8 because I see 

5 and 3 



Hundreds Boards







“How many do you see?” 

“How did you know so quickly?”  

“How did you see them?”



“How many do you see?” 

“How did you know so quickly?”  

“How did you see them?”



Clothesline Numberlines
The potential learning intentions:  
• comparing and ordering number 
• understanding quantity and magnitude  
• relationships among numbers 
• computational Fluency 

Students can engage with number lines by: 
• building number lines (using clothesline)  
• discussing the missing numbers on a number line 
• fixing a mixed up number line 
• playing “Guess my Number” with too high and too low clues 
• solving equations using the open number line 



Multiple representations of quantities



Learning Intentions:
• develop multiple strategies for Decomposing (Mental Math) 
• developing flexibility through use of multiple strategies 
• Computational Fluency 
• Place Value 

10 - 15 minutes focussed on one question or  
a “string” of questions

18 + 2 
18 + 12 
18 + 6 
18 + 16

Number Talks





https://www.youtube.com/watch?v=SPEfxPgZJy4

https://www.youtube.com/watch?v=SPEfxPgZJy4


Sample Discussion Prompts

• I agree with ___________ because ____________. 

• I do not understand _________. Can you  explain this 
again? 

• I disagree with ______________ because ________. 

• How did you decide to ______________________?



How do we design mathematical learning 
opportunities where all students feel 
successful and develop self-efficacy?

“Teachers are the most important resource for 
students. They are the ones who can create 
exciting mathematics environments, give students 
the positive messages they need, and take any 
math task and make it one that piques student 
curiosity and interest.”                     
               - Jo Boaler, Mathematical Mindsets (2016), pg. 57 



Finding Out What Students Know 
Why is this important?

“When children are taught mathematical concepts 
and procedures before they reach certain levels of 

thinking, they do not see the underlying logic of 
mathematics. All they can do is memorize processes 
and procedures. It may appear that they know the 
mathematics, but in reality, this is just an illusion.”

~ Kathy Richardson (2012), How Children Learn Number Concepts, pg. xii





Learning is developmental…

As teachers we MUST know the critical learning 
phases that build upon on one and other and lead to 

conceptual understanding.



Developmental progression of  
Counting pg. 3



Finding Out What Students Know 
Activating Prior Knowledge

Performance Based Task





Introducing New Concepts
Conceptual Understanding of decomposing and  

recomposing numbers to “Make Ten”



Introducing Vocabulary 
Math Word Walls



These are key resources that will 
help teachers develop an 

understanding how to teach in 
conceptual ways..



Open Questions 
Why use this approach?

“The teacher can create a single question 
or task that is inclusive of not only allowing 
for different students to approach it using 
different strategies, but also in allowing for 
students at different stages of mathematical 

development to benefit and grow from 
attention to the task.”

~ Marian Small (2012) Good Questions: Great Ways to Differentiate Mathematics Instruction



Open Questions 
How do I create an open question?

8 + 12 = 20

Turning around a question 

I have a total of 20 apples.  
Some are red and some are green. 

How many green and red apples could I have? 



Work backwards…

Image retrieved from: http://www.rundesroom.com/2017/02/5-activities-for-teaching-problem.html

http://www.rundesroom.com/2017/02/5-activities-for-teaching-problem.html


You can model a number with 3 base 10 blocks.  
What could the number be?

Change the Question 

What number has 2 tens, and 9 
ones? 



120

Or many other numbers!



Open Questions 
What resources are available?

Each book spans several Grades (e.g., K - 3, 4 - 6, and 7 - 9.  
Currently only the Number Strand is aligned to our BC Curriculum. 

The other strands are coming in Spring 2018.







Open Questions 
http://www.onetwoinfinity.ca/presentations/AMElemNov.pdf 

http://www.onetwoinfinity.ca/presentations/AMElemNov.pdf


Think about that child in your class that  
seems to struggle the most.  

How would he/she participate in this activity?

Can everyone “get in” at their developmental stage?



Parallel Tasks 
Parallel tasks are a set of two or three tasks that are designed to 

meet the needs of students at different developmental levels, but that 
get at the same big idea and are close enough in context that they 

can be discussed simultaneously.

What value do you think the dot on the number line represent? 

Choice 1: 

Choice 2:

0 10

10 100



Open Middle Problems 
These questions have a ‘closed’ beginning and a ‘closed’ 

ending but how students approach the question can occur 
in different ways.

Open Middle 
http://www.openmiddle.com/ 

Make a graph that show the results 
of ten students favourite colour and 

that shows red as the favourite 
colour. 

How might you start?

http://www.openmiddle.com/




Rich Tasks
Rich tasks enable students to work mathematically by allowing them to: 

• Step into activities even when the route to a solution is initially unclear 
• Get started and explore because the tasks are accessible to pupils of wide ranging 

abilities 
• Pose as well as solve problems, make conjectures 
• Work at a range of levels 
• Extend knowledge or apply knowledge in new contexts 
• Work successfully when using different methods 
• Broaden their problem-solving skills 
• Deepen and broaden mathematical content knowledge 
• See and make sense of underlying principles or make connections between different 

areas of mathematics 
• Work within include intriguing contexts 
• Observe other people being mathematical or see the role of mathematics within cultural 

settings

~NRICH Mathematics, Steve Hewson (2011)



https://docs.google.com/spreadsheets/d/
1yGaZy9g8X0HHFuWMBQkF14pVStu_SIBnbZSkxo9nWPI/edit#gid=0 

My Favourite Places to go for Rich Math Tasks 
Created by Margie Pearse

https://docs.google.com/spreadsheets/d/1yGaZy9g8X0HHFuWMBQkF14pVStu_SIBnbZSkxo9nWPI/edit#gid=0


Literature Based Lessons 
What could this look like?



Math Book Magic 
https://mathbookmagic.com/



“Mathematizing a read-aloud provides students with opportunities 
to learn mathematical concepts in meaningful contexts. Using 

literature to connect concepts with students’ experiences helps 
foster understanding and motivates students to learn.”  

~ Hintz and Smith (2013) Mathematizing Read-Alouds



• apply counting strategies and mental math strategies for addition to represent 
numbers (e.g., counting on, one more, one less, making 10, doubles). 

• represent numbers pictorially 

• describe their picture orally 

• creatively represent numbers 

• demonstrate flexibility with numbers through representing the same quantity of dots in 
multiple ways 

Extension: 
After each student has completed a page and you have compiled a class book, ask how 
many dots do you think we used to make our book? 

Kindergarten 
• Number Concepts to 10 

Grade One 
• Number Concepts to 20 

Record anecdotal comments about the number each child chose to represent and the success and challenges they 
had with the task.  Use this information to guide future lessons. 

Numbers tell how much and how many and can be 
represented in many different forms.

What can your dots make?

* Lesson Adapted from Burns, M. (2004). Math and literature. Sausalito, CA: Math Solutions Publications. 











• I can engage in a problem solving experience in relation to a 
story to develop strategies for counting to 10 

• I can use pictures to show what I know.  
• I can make connections between a quantity I see and how 

many I need to draw.  

Learning Intentions for  
ALL - Some - Few









































Three Act Tasks 
1) The Question, 2) Gathering Information, and 3) The Reveal.  

The entire activity typically takes a full math period or the acts can be split up 
and worked on across multiple days. The goal of the activity is to engage 

children in asking mathematical questions, identifying information that will allow 
them to answer the question, developing a mathematical model of the 

situation, and revising their models to more closely reflect the real world. 



Act One



Act Two



Act Three



Which would you rather? This 



Or tasks, like the one we just did where students are: 

• making sense and understanding the context 
• asking interesting questions which math can solve 
• determining what information is needed to solve the problem  
• mathematically modelling situations



to learn more….







When does Math feel like PLAY to you?



Playful Mathematical Inquiry
Begin with your students interests and curiosities… 

Think like a child… 

What materials will pique curiosity and act as an invitation? 

Discuss what you notice and wonder 

Provocations can include: 
• Books 
• Artifacts 
• Photos 

Image from Janice Novakowski - http://
janicenovkam.typepad.com/reggioinspired_mathematic/

















Independent Practice 
Provides authentic, engaging learning opportunities to 

review competencies/concepts. Students will need to take 
ownership of their own learning and work independently or 

with a partner to develop their understanding. 

Considerations: 
• Provide learning opportunities that will allow students to apply 

understanding and share thinking. 
• Ensure that learning opportunities are CAREFULLY selected to 

focus on the learning intentions and provide STUDENT CHOICE. 
• Ensure there are diverse learning opportunities that provide 

ACCESS FOR ALL. 
• Provide games, rich tasks, or provocations that involve thinking, 

reasoning, and communicating which assist students in 
developing their understanding of mathematics.



Textbooks 
Remember one size does NOT fit all!



Independent Practice 
What could this look like?

Independent and/or Partner Games



Box Cars and One Eyed Jacks



Daily Math Investigations 
What does this look like?

• investigations are not new 
• students choose where they go 
• students can work alone or with others 
• each investigation can be differentiated



Sandra Ball’s Website



Numeracy Centres



What’s Included?



















Guided Small Group Instruction 
Learning opportunities that support students’ strengths and 

stretches and intentionally move them forward. 

• Present rich tasks to identify the students’ prior knowledge 
• Identify the students’ strengths and stretches. 
• Focus on scaffolding or extending the learning opportunities. 
• Conferencing with the students and asking probing questions. 
• Embedded formative assessment to help inform instruction. 
• Focus on building students’ confidence and risk taking. 
• Introduce new learning opportunities for independent practice.

Nested within Independent Practice 
and Whole Group Lessons is Independent Whole Class

Guided 
Groups

Guided 
Groups



Kassia Omohundro Wedekind author of 
 https://www.youtube.com/watch?v=Lg12EeqApCo

https://www.youtube.com/watch?v=Lg12EeqApCo


Guided Small Group Instruction 
What could this look like?

• Groups are FLEXIBLE and 
composition changes according to the 
needs of the students. 

• Might include working with students 
on practice questions, teaching a new 
game, reviewing a concept taught to 
the class or working with students 
who are unsure how to start a 
problem



Why is it important for teacher’s 
to confer with students?

• Conferring builds identity and agency. 
• Deep listening is at the heart of conferring. 
• Conferring follows a predictable structure.  

• The teacher asks guiding questions to determine 
the student’s understanding 

• Decide on a point to nudge 
• Nudges may connect what a student is doing with ideas 

being considered by classmates or by the class as a whole. 
• A goal of conferring is to facilitate understanding that goes 

beyond the single problem in front of the student. 

Shared by Kassia Omohundro Wedekind | www.mathexchanges.com 



Kassia Wedekind engaging in a 
conferral during Counting 

Collections

https://
www.youtube.com/

embed/FxnMSYCPuG0

https://www.youtube.com/embed/FxnMSYCPuG0


“For a person learning to play baseball, 
batting practice is an important part of 

learning how to play the game. However, 
imagine a person who has never [played] a 

baseball game. Making that person do 
nothing but batting practise may lead to 
the misconception that baseball is about 

standing at the plate and repeatedly 
swinging at the ball. That person would 
miss the purpose of baseball and would 

think it a boring way to spend an 
afternoon.” (Stahl, 1992).

Why do we need all 3 parts?



What might a week look like?
Monday Tuesday Wednesday Thursday Friday

Number Routines 
(10 - 15 min) 

These vary depending 
on my intentions and 

classroom 
observations.

Number Talk: 
Quick Image of two ten 
frames. How many? 
How do you see them? 
Image to encourage 
thinking of ten and some 
more. 

Number Talk: 
Present students with a 
string of questions that 
will encourage thinking 
about making tens. 

Notice and Wonder 
with Data Analysis: 
Preset graph with no 
labels – what no you 
notice and wonder? 

Choral Count – 
Focusing on counting 
by backwards from 20 
by 1’s. 

Number Lines –  
Build the line – show a 
number – provide quiet 
thinking time – talk at 
your talk – where would 
you place this and why. 
Add the 5 numbers 
then provide mystery 
number. 

Whole Class 

Note: Teacher meets with 
small groups as needed

Counting Collections 

Mini-lesson: 
How might we count the 
collections using 
fractions?

Concept based 3- part 
lesson: 

Inquiry-based  
Problem solving  
Open task 
Parallel task 
Three Act Task 
Text book whole class 
lesson  

Concept based 3- part 
lesson: 

Inquiry-based 
Problem solving  
Open task 
Parallel task 
Three Act Task 
Text book whole class 
lesson  

Concept based 3- part 
lesson: 

Inquiry-based 
Problem solving  
Open task 
Parallel task 
Three Act Task 
Text book whole class 
lesson  

Concept based 3-part 
lesson: 

Inquiry-based 
Problem solving  
Open task 
Parallel task 
Three Act Task 
Text book whole class 
lesson  

Independent Practice 
(30 min) – Soft Start - Daily 
Math Investigations: 
centres/games/ choice 

(30 min) – Soft Start - Daily 
Math Invest – centres/
games/ choice 

(30 min) – Soft Start - 
Daily Math Invest – 
centres/games/ choice 

Guided Groups 

While the students are 
counting the collections, 
the teacher is circulating 
and conferencing with 
small groups.

During the Independent 
Practice time, the 
teacher meets with 
specific students in small 
groups. Guided instruction 
and/or explicit.

During the Independent 
Practice time, the teacher 
meets with specific 
students in small groups. 
Guided instruction and/or 
explicit.

During the Independent 
Practice time, the 
teacher meets with 
specific students in small 
groups. Guided 
instruction and/or 
explicit.



How might we think about 
planning for the year?

Find out what your students know -  
This doesn’t mean a test the first week! 

Build a community of learners - what is their history with Math? Provide opportunities to 
uncover what it means to be a Mathematician. 

Begin with a unit in which students can learn about one an other - data analysis or how 
to engage with materials. 

Consider including a visual spatial unit each terms so that students for whom this is a 
strength have an opportunity to feel success.. 

What concepts are new to this grade? 

What concepts need to be experienced through out the year? 

Recommendations from Janice Novakowski http://blogs.sd38.bc.ca/sd38mathandscience/2015/09/





Thank you for spending your 
morning with me!

Math Program
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