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“ “How do you incorporate this 
strategy into topics such as 
polynomial multiplication?  
PLEASE ANSWER THIS ONE!”
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““You’re about to hear   
 a lecture on how to 
 not lecture.”

77
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1. 2. 3.

4. 5.

Fostering Inquiry - 5 Things To Know



Definitions

▰ Inquiry - The natural curiosity that lies within all of us.

9

▰ Inquiry/Problem Based Learning - A student-centered pedagogy 
where a specific set of problems / activities are used to trigger 
curiosity within students.

▰ Project Based Learning - A student-centered pedagogy where 
students develop a deeper knowledge by working for an extended 
period of time to investigate a complex question, problem, or 
challenge.
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1. Establish Group Norms
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Everyone can 
learn math to 
the highest 

levels.

Mistakes are 
valuable.

Math is about 
creativity & 

making sense.

Math is about 
connections & 
communicating.

Questions are 
really 

important.

Depth is more 
important than 

speed.

Math class is 
about learning 
not performing.

Source:  Mathematical Mindsets by Jo Boaler

https://www.amazon.com/Mathematical-Mindsets-Unleashing-Potential-Innovative/dp/0470894520


1. Establish Group Norms
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2. Goals - Where Are You Going?
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▰ Learning Targets
▻ What skill am I expected to perform?
▻ Why do I need to perform this skill?
▻ How well do I need to perform this skill?

▰ How will students demonstrate their learning?

▰ What will assessment look like?
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3. Tap Into Prior Knowledge
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▰ Preview Activities
▻ Immediate engagement
▻ Foreshadow upcoming ideas
▻ Worked individually by the student
▻ Primes the brain for what happens next

Source:  Active Calculus by Matthew Boelkins

https://scholarworks.gvsu.edu/books/15/


3. Tap Into Prior Knowledge
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▰ Polygraph by Desmos

https://teacher.desmos.com/polygraph/custom/5615f927bd554ea00761a5a6
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Yes / No Questions

What would your 
first question be?



3. Tap Into Prior Knowledge
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▰ Polygraph by Desmos

▰ Which One Doesn’t Belong (WODB)

https://teacher.desmos.com/polygraph/custom/5615f927bd554ea00761a5a6
http://wodb.ca
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Source:  WODB.ca  by Mary Bourassa

Decide which 
one doesn’t 

belong?

Tell the person 
sitting next to 

you.

http://wodb.ca/index.html


3. Tap Into Prior Knowledge
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▰ Polygraph by Desmos

▰ Which One Doesn’t Belong (WODB)

▰ Preview Activity - Product & Quotient Rules for Derivatives

https://teacher.desmos.com/polygraph/custom/5615f927bd554ea00761a5a6
http://wodb.ca
https://drive.google.com/open?id=16_8zfjcNFzvPUfq6ltLmdTyJBeZJUZb1


25Source:  Active Calculus by Matthew Boelkins

https://scholarworks.gvsu.edu/books/15/


3. Tap Into Prior Knowledge
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▰ Polygraph by Desmos

▰ Which One Doesn’t Belong (WODB)

▰ Preview Activity - Product & Quotient Rules for Derivatives

▰ Preview Activity - Polynomial Functions

https://teacher.desmos.com/polygraph/custom/5615f927bd554ea00761a5a6
http://wodb.ca
https://drive.google.com/open?id=17j1Z-Y-eDc3EcjAwHQ0nvYLPIDhZT_la
https://drive.google.com/open?id=16_8zfjcNFzvPUfq6ltLmdTyJBeZJUZb1
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4. Bite-Sized Tasks
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▰ Graphing Rational Functions - Activity 1

https://student.desmos.com/activitybuilder/student-greeting/5ae1344d201d255c78ec4332


30Source:  Sam Shah - Continuous Everywhere But Differentiable Nowhere

https://samjshah.com/
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4. Bite-Sized Tasks
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▰ Graphing Rational Functions - Activity 1

▰ T makes connections & sets up next activity

▰ Graphing Rational Functions - Activity 2

https://student.desmos.com/activitybuilder/student-greeting/5ae1344d201d255c78ec4332
https://drive.google.com/open?id=0B6EX-PncYhFwaFdGYnFoWnU3ZzQ


4242
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5. Classroom Discussions & Reflections
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▰ What was your understanding of the activity/task?

▰ What did you do to achieve success?

▰ What challenges did you face? How did you respond?

▰ Provide a convincing description of your solution.

▰ If you could do it again, what would you do differently?

Source:  Hacking Assessment - Starr Sackstein

https://www.amazon.com/Hacking-Assessment-Gradeless-Traditional-Learning/dp/0986104914


Preview Activity
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▰ Taps into the prior knowledge of the student

▰ Immediate engagement for the student

▰ Foreshadows upcoming concepts

▰ Completed by the student BEFORE the lesson is taught



The Activities
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▰ Breaks the concept down into bite-sized chunks

▰ Usually 2 - 4 activities per concept

▰ Inquiry based group work

▰ Teacher backfills information, debriefs, and makes connections

▰ Teacher provides examples only when necessary



The Exercises
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▰ 3 - 4 challenging problems with multiple parts

▰ Connects key ideas

▰ Dives deeper into the concept

▰ Worked individually by the student

▰ Supplement with drill work (if needed)



Call To Action
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▰ Establish (and revisit) Classroom Norms

▰ One inquiry based lesson for an abstract topic

▰ Be less helpful



Resources

Preview Activities

➢ Desmos Activity Builder

➢ WODB

➢ Active Calculus

➢ Illustrative Mathematics

Activities, Tasks, Exercises & Extensions

➢ Phillips Exeter Academy (problem based curriculum)
➢ Brilliant.org (source of rich problems)
➢ Active Calculus (inquiry based Calculus book)
➢ Illustrative Mathematics (problem based curriculum)
➢ Underground Mathematics (source of rich problems)
➢ Calendar Problems (MT Magazine)
➢ NRICH Mathematics (source of rich problems)
➢ Mathematics Vision Project (MVP)
➢ MARS (problem based curriculum)
➢ Open Middle (source of rich problems) 50

https://teacher.desmos.com/activitybuilder/
http://wodb.ca/
https://scholarworks.gvsu.edu/books/15/
https://www.illustrativemathematics.org/
https://www.exeter.edu/mathproblems
http://brilliant.org
https://scholarworks.gvsu.edu/books/15/
https://www.illustrativemathematics.org/
https://undergroundmathematics.org/
https://www.nctm.org/publications/mathematics-teacher/
https://nrich.maths.org/
https://www.mathematicsvisionproject.org/
https://www.mathematicsvisionproject.org/
http://www.openmiddle.com/


Resources

Books, Articles & Blogs

➢ Pathways To Proficiency  (Book)
➢ Classroom Norms (resource website)
➢ Mathematical Mindsets (Book)
➢ 100 Numbers Task  (Sara VanDerWerf)
➢  Why Inquiry Fails (David Wees)
➢ Engagement In Mathematics (Dan Meyer)
➢ Hacking Assessment (Starr Sackstein)
➢ Continuous Everywhere But Differentiable Nowhere (Sam Shah)
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https://www.amazon.com/Pathways-Proficiency-Implementing-Evidence-Based-expectations/dp/1942496133
https://bhi61nm2cr3mkdgk1dtaov18-wpengine.netdna-ssl.com/wp-content/uploads/2017/03/Norms-Paper-2015.pdf
https://www.amazon.com/Mathematical-Mindsets-Unleashing-Potential-Innovative/dp/0470894520
https://saravanderwerf.com/2015/12/07/100-numbers-to-get-students-talking/
http://davidwees.com/content/why-inquiry-fails/
http://blog.mrmeyer.com/2016/engagement-in-math-three-places-to-start/
https://www.amazon.com/Hacking-Assessment-Gradeless-Traditional-Learning/dp/0986104914
https://samjshah.com/
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THANKS!
Any questions?

You can find me on Twitter
@JimPa23
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