
Please take some time to 
PLAY! Engage with a 

question and the materials. 



Acknowledgement

Before going any further, it is important that we recognize that we are here today to learn on 
the unceded, shared territories of the Coast Salish pecople on which our schools are located. 
We recognize that the Katzie and Semiahmoo First Nations who have signed the Surrey 
Schools Aboriginal Education Enhancement Agreement.



Playful Mathematical Inquiry in 
Grades 3 to 5: Multiplication 

May 9th, 2018  
Surrey, BC - REC 206 

Presented by Jen Barker 
Twitter: @barkerJBarker



Acknowledgements
• Thanks to Karveena Atwal, Adam Fourchalk, Marie Cojocariu, 

and Natasha Reichhardt for letting me try out some lessons in 
their classes.! 

• These ideas have been collected and/or inspired from a number 
of sources, including a strong inspiration from Janice Novakowski 
and her amazing work in this area.. Please see hand out for links.



Learning Intentions
• I have an emerging definition of PLAY! 

• I understand there are different types of inquiry and what these 
look like.   

• I understand my role as the teacher during playful mathematical 
inquiry, including designing the learning opportunities, asking nudging 
questions, and providing formative and summative assessment. 

• I have a few ideas about how to design and incorporate playful 
Mathematical inquiry in my math class with regard to fractions 



Where can you find PPT, learning 
intentions, and more ideas? 

www.meaningfulmathmoments.com 

Click the 
Presentations tab 

and look for Playful 
Mathematical Inquiry 

Fractions

http://www.meaningfulmathmoments.com


What grade do you teach? Why 
did you sign up for this session?



PLAY
Diminished consciousness of self 
• no good or bad 
• willingness to take risks 

Improvisational Potential 
• its openness  
• co-constructing understanding 

Continuation Desire 
• it hooks! Focused attention 
• self motivated



What is Inquiry-based learning?
• it is a dynamic and emergent process;  
• it builds on students’ natural curiosity;  
• places students’ questions and ideas, rather than solely those of the 

teacher, at the centre of the learning experience. 



Traditional learning Inquiry learning

Have to learn Want to learn

What to know How to know

Tell and memorize Ask and inquire

Only one right answer Many conclusions

Teacher-directed Learner-centred

One-size-fits-all Personalized

Passive learning Active learning

Assess for marks Assess for learning

Thinq 4 - 6: Inquiry based learning in the junior classroom (2016), p 12.

Why use this approach? What affordances come from inquiry?



Types of Inquiry 



Structure of a  
Whole Class Lesson

1. Introduce the problem - use a book, image, artifact 

2. Exploration Time - what materials will you need? 

3. Sharing - what strategies did you try?



Developmental progression of Fractions 
Created by Graham Fletch https://gfletchy.com/2016/12/08/the-progression-of-fractions/



Developmental progression of  
Fractions

• Partitioning wholes into equal areas - understanding the language of 
halves, thirds, fourths and equal shares of a whole do not need to be 
the same shape 

• Recognizing fractions as Numbers - these numbers describe 
relationships between parts and a whole.  

• Recognizing fractions as parts of a whole/area model 
• Recognizing fractions as parts of a set/group 
• Recognizing fractions as part of linear region 
• Comparing fractions 
• Recognizing Equivalent Fractions



Finding Out What Students Know 
Activating Prior Knowledge

Talking Points











Exploratory Play 

Close observations… 

Listening…. 

Asking questions….



Children’s literature  
for providing context  

and connections!



How could teachers use this 
information to inform  

their instruction? 



• Exciting literature 

• Inviting Materials 

• Connected to students’ interests 

• Multi-modal - hands on, kinesthetic, visual, auditory 

• Opportunities for Collaboration 

• Organized

Designing learning opportunities that 
are  PLAYFUL & ENGAGING? 



Lessons that provided an entry point 
for all and allow each student  

to work to their potential

Learning Intentions for:

ALL

SOME

FEW

Thanks to Shelley Moore for her work in this area. 



How might we partition an area 
into equal groups?



How many ways can we cut the 
cake into four equal parts? 





Understanding fractions as relationships 
between parts and wholes…







If the orange rod is our whole,  
how would you describe the red rod?



Students explored the relationships!





Formative  
Assessment

















Formative Assessment



How can we describe equal parts 
of a whole/area?





www.mathlearningccenter.org 

How might you describe your design using fractions?

http://www.mathlearningccenter.org




How can we describe equal parts 
of a group/set?













• Build them 
• Fix them 
• Find the mystery number

Number lines:



How do these 
materials help you 

think about fractions? 

How do we describe equal parts 
of a linear region?







If we ran around the school 
leaving from our classroom door, 

how far would be half way?



When you picture a fraction, what 
do you see?

















How do we compare fractions?

VIDEO: https://mathsolutions.wistia.com/medias/cyd3uupovn 

What are some ways we could 
compare fractions without 
common denominators?



Marc and Chris each bought the same 
chocolate bar. Marc ate 1/8 of his bar and 
Chris ate 1/10 of his bar. Who has more of 

their chocolate bar left? How do you know?



Sarah and Jenny are racing their bicycles. 
Sarah is 3/7 of the way to the finish line, and 
Jenny is 2/3 of the way to the finish line. Who 
is closer to the finish line? How do you know? 



Comparing Fractions using…
• Visual models 

• Benchmarks (e.g., zero, half, whole)

Focus on reasoning rather than…



Create fractions with you friend. 
Can you compare and order your fractions?



What are equivalent fractions?



Build a Fraction Kit



Fraction Kit Games: 
• Cover the whole 
• Race to zero



How can we share ___ cookies equally?



Count Around the Circle

What number do you estimate _______ will say? 
What numbers won’t we say? How do you know?  
What did you notice about the thirds and fourths?



How can you use this app to show your 
understanding of equivalent fractions? 

www.mathlearningcenter.org 

http://www.mathlearningcenter.org






Children have real 
understanding only of that 

which they invent themselves, 
and each time that we try to 
teach them too quickly we 

keep them from reinventing it 
themselves.  
                       - Piaget





What is our role in playful inquiry?
•talk less and listen more 

•be open to the children’s questions 

•ask open questions - design inviting, playful learning 
opportunities 

•notice and name the curricular competencies  

•ask questions to nudge learning 

•use mathematical vocabulary 

•build in time to reflect and connect  

•know and honour student’s interests 

•establish a culture that supports wondering and playfulness



Formative Assessment

We circulate and observe. Based on what we see, we 
ask questions to clarify our understanding and nudge 

learning forward.  

We document the learning we see using anecdotal 
notes, photos, videos, checklists, collection of student 

work samples.



Performance 
Based Assessment



Journal Prompts
• Fractions can be represented using 
• I created… 
• I’m proud of… 
• I know… 
• I’m thinking  now… 
• This reminds me of… 
• Today I learned… 
• A connection I have… 
• I noticed…



Fractions: How do we revisit this 
topic throughout the year?



Number Talks: Fractions  
Using Images



How many? 
How did you see them?





How many? 
How did you see them?





How many? 
How did you see them?





How many? 
How did you see them?



Look at a page from the story.  
What questions could you ask that 

fractions could help you solve?  
Try it out!



How could we describe this  
page using fractions? 

What fraction have black spots? Brown spots? 

What fraction are calves?



How many? 
How did you see them?



Same and Different

Created by Brian Bushart



https://samedifferentimages.wordpress.com/  

Website curated by Brian Bushart et al. 

#samedifferent



Recommended Resources:




