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Session Overview 

• Developing early mathematical reasoning 
is foundational to the K -12 mathematical 
learning journey 

• Connecting research with practice 
• Using pedagogical documentation as a 

way to develop mathematics knowledge 
for teaching (MKT) 



Early Mathematical Reasoning 



Let’s Do the Mathematics 

When you add two numbers, is the sum 
always even? How do you know? 



Complexity of Learning and Teaching 
• Inquiry Stance 
• Learning Environment 
• Assessment and Evaluation 
• Content Knowledge 
• Design for Learning 
• Instructional Strategies  
• Differentiated Response 

View the video through one or more 
of these lenses. 

Be prepared to share your 
observations with your table group. 



Making Sense of Student Thinking 



Complexity of Learning and Teaching 
• Inquiry Stance 
• Learning Environment 
• Assessment and Evaluation 
• Content Knowledge 
• Design for Learning 
• Instructional Strategies  
• Differentiated Response 

View the video through one or more 
of these lenses. 

Be prepared to share your 
observations with your table group. 



Connect Research to Practice  

Generalizing arithmetic is 
reasoning about operations and 
properties associated with 
numbers. 
(Carpenter, Franke, & Levi, 2003).  



Connect Research to Practice  

Example of student-
generated proof pg. 14 



Consider:  How might this research impact your work in 
building capacity in mathematics, K-12? 

 

From an analysis of six longitudinal studies,                 
Duncan and colleagues found that early                
mathematics skills were more powerful                        
predictors of later academic achievement                              
in both mathematics and reading than                              
attentional, socioemotional or reading skills                            
(2007, p. 1428). In addition, the differences                                       
in mathematical experiences that children                                  
receive in their early years “have long-lasting                        
implications for later school achievement, becoming more 
pronounced during elementary school … and continuing on 
into middle school and high school” (Klibanoff, 2006, p. 59). 



Clarence’s Quandary 

Clarence works at a veterinarian’s office. He 
needs to give a dose of medicine to a 24 kg 
dog. The recommended dosage for a dog 
that weighs 10 kg is 25 mL.  
Determine the dose Clarence should give to 
the 24 kg dog if the rate remains the same.  
Show your work. 



Unpacking Student Thinking 
• Assets  

– What understanding/knowledge does 
the student demonstrate? 

• Wondering  
– What questions are raised for you? 

• Observation 
– What do you notice about the student 

thinking and/or the task? 

• Challenge 
– What was challenging for the student? 

Choose one of the student samples. 
Record observations on chart paper based on the 4 

categories listed 



Student Solution #1 



Student Solution #2 



Pedagogical Documentation 



From Specific to General Instances 



Opportunities for Professional Learning 

Represent 2/5 and 4/10 in 
different ways 

Banquet Table 
Problem – Linear 
Pattern Problems 

Toothpick Problem 

Quadratic Pattern Problems 



• Embedded ‘doing mathematics’ to support 
the development of ‘mathematics 
knowledge for teaching (MKT)’ 

• Explored two different forms of 
pedagogical documentation 

• Choice allowed for entry points 
• Connected research with practice 

Making the Components of Effective 
Professional Learning Explicit 



Available Ministry Resources 

Adobe Presenter – Coming Soon! 
Webcast – Doug Clements on 

Early Mathematics 
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