
Mathematics 

Learning and Teaching 
at the International School 

of Beijing  



Guiding Questions 
What Does Math Learning Look Like? Sound Like?

Why Are We Teaching & Learning in This Way?

How Are We Making Math Rigorous for All 
Learners? 



Check-In
What does it mean to educate 
the whole child in mathematics?   





Conceptual Understanding: comprehension of mathematical concepts, 
operations, and relations

Procedural Fluency: skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately

Strategic Competence: ability to formulate, represent, and solve mathematical 
problems

Adaptive Reasoning: capacity for logical thought, reflection, explanation, and 
justification

Productive Disposition: habitual inclination to see mathematics as sensible, 
useful,and worthwhile, coupled with a belief in diligence and one’s own efficacy.



Mathematics 
Teaching 
and Learning 



Let’s Do 
Some Math!  



Sample Lesson Design
→ inviting all students into mathematics 

❏Warm Up 
❏ Instructional Activities 
❏ Lesson Synthesis 

❏ Cool-Down



Number Talk: Familiar 
Numbers

Warm-Up

● Number Talk

https://pixabay.com/en/stick-man-stickman-stick-figure-34978/
https://pixabay.com/en/stick-man-stickman-stick-figure-34978/


Find the value of 
each expression 

mentally.

● 10 × 6



Find the value of 
each expression 

mentally.

● 10 × 6

● 10 × 12



Find the value of 
each expression 

mentally.

● 10 × 6

● 10 × 12

● 10 × 24



Find the value of 
each expression 

mentally.

● 10 × 6

● 10 × 12

● 10 × 24

● 5 × 24



Let’s Talk About It!

How did the first three 

expressions help you find 

the value of the last one?

● 10 × 6

● 10 × 12

● 10 × 24

● 5 × 24



Mathematics 
Teaching & 

Learning 
zoom-out





Real-world and Impact

Research-based

Student-Centered
Driven by the Learner



Design
and
STEM





Rigor, Depth, 
and 

Coherence 







Open Middle



CLOSE TO 1000
Arrange the digits 1-9, 
using each digit only 
once, into three 3-
digit whole numbers.

Make the sum as 
close to 1000 as 
possible.



Using all of the digits 0 to 9 
(each digit only once), 

find the maximum possible value of the 
following expression.





OPEN MIDDLE
How might these 
problems value 
thinking 
over performing?



What is Rigor?
❏Rigor requires that students construct meaning

and impose structure on situations rather than 
expect to find them already apparent. (Resnick, 
1987)

❏Rather than reproduce knowledge, students
manipulate what they know in order to learn 
something new from the process. 

❏Students need deep, authentic command of 
mathematical concepts.

Myths and Truths About Rigor / Common Core State Standards



What is Rigor?

Educators pursue three aspects of rigor in the major 
work of the grade level: 
● Conceptual Understanding
● Procedural Skills and Fluency
● Application (Reasoning, Problem-Solving)

→ It is not making math "harder" or introducing topics 
at earlier grades. 



Math 
Learning & 
Teaching
zoom-in



Problem-Based Learning

All Students are Capable 

Learners of Mathematics
Learning Mathematics by 

Doing Mathematics

Using the 5 

Practices for 

Orchestrating 

Productive 

Discussions

Task Complexity

Teacher Learning Through 

Curriculum Materials

Model with 

Mathematics K–5











Sample Lesson Design
→ inviting all students into mathematics 

❏Warm Up

❏ Instructional Activities 
❏Lesson Synthesis
❏Cool-Down





Activity Purpose
→ In this activity, students look closely at the relationships of 

fractions with denominator 5, 10, and 100. They use their 

observations and understanding to identify equivalent 

fractions and to explain why two fractions are or are not 

equivalent. 

→ When students analyze and criticize the reasoning

presented in the activity statements and when they discuss 

their work with classmates, they are critiquing the reasoning 

of others and improving their arguments (MP3).









Activity Purpose
→ This activity gives students opportunities to 
practice explaining or showing whether two 
fractions are equivalent. 

→ Students may do so using a visual representation, 
by reasoning about the number and size of the 
fractional parts in each fraction, or by thinking about 
multiplicative relationships between the numbers in 
the given fractions.



Sample Lesson Design
→ inviting all students into mathematics 

❏ Warm Up 
❏ Instructional Activities 
❏ Lesson Synthesis 

❏Cool-Down 





Are You Ready For More?



Helping at 
Home



What 
do you 
Notice? 

Wonder? 









Are You Ready For More?



Humpback whales create a Fibonacci spiral in the Antarctic

A drone photographer captured the whales feeding in a naturally occurring 'golden ratio'.

http://www.youtube.com/watch?v=g6-CtOi_Pqc


Why is This 
Important 

Now? 



Graduating Class of 2037!

What might be important skills 
for future-ready graduates?















Guiding Questions 
What Does Math Learning Look Like? Sound LIke? 

Why Are We Teaching & Learning in This Way?

How Are We Making Math Rigorous for All 
Learners? 



Check-Out
● I used to think… 
● Now I think…
● I am still wondering… 
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