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How People Learn: Takeaways

* Experts see problems and content differently than novices do
* Transfer of knowledge is hard

* New knowledge is built on old (and sometimes old knowledge must
be cleared away)

 Skills mastery helps support deeper advanced learning



Pythagorean Theorem Unit — Design Goals

 Activate existing knowledge (statement of the Pythagorean Theorem)
* Discuss preconceptions/misconceptions about proofs

* Use good pedagogy: active learning, collaboration, students
presenting to peers, writing, etc.

* Introduce new ideas and concepts by inspiring a “need to know”



Think-Pair-Share: Proofs

In your own words, what is a mathematical proof?

2. Do you have a positive or negative association with proof? Support
your feelings with a few examples of your experiences so far with
mathematical proof.



How high is the rope?

Not high enough to fit my finger under it
Just high enough to crawl under

Just high enough to walk under

High enough to drive a truck under
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Su, Francis E., et al. "Football Field." Math Fun Facts.
<http://www.math.hmc.edu/funfacts>



Our First Proof: Bhaskara’s “Puzzle”




The “Bride’s Chair”

Schopenhauer: a “brilliant piece of
perversity”




Euclid’s Proposition 47:
The Pythagorean Theorem
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Later Connections

The various roles of proof:

 Michael de Villiers, “The Role and Function of Proof in Mathematics,”
Pythagoras, November 1990

More “famous” proofs, including:

* There are infinitely many prime numbers (using Euclid’s own proof).
* The square root of 2 is irrational.

* The infinity of the set of real numbers is larger than the infinity of the
natural numbers.



