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Key Questions

• What makes a great problem?
• What makes a great session?
• How do you go from a great problem to a 

great session?



What is a problem?

• Exercise: Something that can be easy or hard, 
but that you know how to do

• Problem: Something challenging that you 
don’t already know how to do







The “Good Problem” Problem, by Joshua Zucker,
MTCircular, Winter 2013.

What makes a good problem?



Recipe for Success: Gathering the Perfect Ingredients 
for a Great MTC Session, by Joshua Zucker,
MTCircular, Summer 2013.

What makes a good session?



Great problems are…

• Perplexing

Presenter
Presentation Notes
Backed by intrigue: Liar’s Bingo, Flipping Pancakes
Sense of “stuckness,” tuned to the audience: “Funstration”




An article about the Northern Colorado MTC in the Greeley 
Tribune.



Theme Song of the Heartland MTC 
(Olathe, KS)

If you’re in a math circle,
You’re bound to feel funstration!

Even though the answer sets 
Are proved by demonstration.

Don’t worry, you won’t work alone
You’ll find cooperation.

If you’re in a math circle,
You’re bound to feel funstration!



Great problems are…

• Perplexing
• Swimming pools



Resources and session video available at 
http://www.mathteacherscircle.org/resources/videos/

Presenter
Presentation Notes
Accessible but deep (“low threshold, high ceiling”); Multiple entry and exit points; Some people wade into the shallow end, some swim with floaties, others dive into the deep end, but EVERYONE gets to swim!

http://www.mathteacherscircle.org/resources/videos/


Great problems are…

• Perplexing
• Swimming pools
• Gateways to mathematical landscapes

Presenter
Presentation Notes
Going on a hike--provide not only a big view from the top of the mountain, but glimpses of other trails to try, uncharted wilderness to explore
Connected to other good problems by content, strategies, and multiple representations




Resources and videos available at www.globalmathproject.org
(and sign up for Global Math Week while you are there!

Presenter
Presentation Notes
Accessible but deep (“low threshold, high ceiling”); Multiple entry and exit points; Some people wade into the shallow end, some swim with floaties, others dive into the deep end, but EVERYONE gets to swim!

http://www.globalmathproject.org


Presenter
Presentation Notes
The experience of participating in a MTC is difficult to describe with words. So, we want to spend some time now giving you a chance to experience it for yourself.



Great sessions…

• Give participants time to think

Presenter
Presentation Notes
“Time to Think” signs; Remember that less is more in terms of what gets “covered”; Time for interactions, collaboration, and sharing ideas is crucial for fostering community (so is food, of course!) 




Great sessions…

• Give participants time to think
• Have landmarks along the way

Presenter
Presentation Notes
Balance between time for participants to work on their own or in small groups, and time for the whole group to come to some important realizations all together; “Aha!” and “Oops!” moments that all can share





Resources and session video available at 
http://www.mathteacherscircle.org/resources/videos/

Presenter
Presentation Notes
Strategies

http://www.mathteacherscircle.org/resources/videos/


Great sessions…

• Give participants time to think
• Have landmarks along the way
• Have a little magic

Presenter
Presentation Notes
Balance between time for participants to work on their own or in small groups, and time for the whole group to come to some important realizations all together; “Aha!” and “Oops!” moments that all can share





Resources and session video available at 
http://www.mathteacherscircle.org/resources/videos/

Presenter
Presentation Notes
But doesn’t have to be this dramatic—just think about what intrigued or inspired you about the problem to begin with, and focus on giving the participants the chance to experience that themselves
How can you, as a facilitator, maximize the chances that participants will leave “humming the problems” (Ravi Vakil)?


http://www.mathteacherscircle.org/resources/videos/


The Evolution of a Session: SET

Resources and session video available at 
http://www.mathteacherscircle.org/resources/videos/

Presenter
Presentation Notes
Spent years developing the session
So much material to work with—combinatorics, algebra, geometry!


http://www.mathteacherscircle.org/resources/videos/


The Original SET Contraption

Presenter
Presentation Notes
Also had this idea early on of a physical model of the geometry (“the SET contraption”)—FIND SOME PHOTOS OF THIS




In the beginning…

• Didn’t allow enough time for people to play 
the game

• Focused on our own questions and interests 
(e.g., how many cards can you have without 
having a Set?)

• Also spent a lot of time coordinatizing the 
cards and using that to explore characteristics 
of sets (lines), planes, etc. 

Presenter
Presentation Notes
We knew how to play the game! Many of them did, too. So why spend time on it?
Originally focused on trying to develop an understanding of how many cards you could have without having a set (Davis & MacLagan paper)
Thought we really needed to nail this down mathematically in order to “convince” participants. It took forever, though, and we lost a lot of people!




Over time…

• Built in more time to play
• Provided a chance toward the beginning of 

the session for participants to brainstorm 
questions

• Focused on the most magical part: the 
geometry!

Presenter
Presentation Notes
This is a great technique that we originally stole from Tatiana’s “Grid Power” session, and that now we try to use as often as possible. 
Spent time answering some of these questions! (Usually most are predictable.)




Major Changes

• Respect the need for participants to play.
• Provide time for problem posing.
• Focus on the magic!



Thank you!

Brianna Donaldson
brianna@aimath.org

Resources and session video available at 
http://www.mathteacherscircle.org/resources/videos/

mailto:brianna@aimath.org
http://www.mathteacherscircle.org/resources/videos/
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