
mailto:Latrendakpd@gmail.com
mailto:twilkerson@nctm.org


◦

◦

◦



https://www.nctm.org/online-learning/Webinars/Details/530


“Mathematics is not a spectator sport. To understand 
mathematics means to be able to do mathematics.  And 
what does it mean to be doing mathematics? In the first 

place, it means to be able to solve mathematical problems.” 
Polya, lecture



What are habits of mind?
Cuoco, Goldenberg, Mark

JOURNAL OF MATHEMATICAL BEHAVIOR 15, 375-402(1996)

◦ Elementary to Middle to high school

◦ “mental habits that allow students to develop a repertoire of general 
heuristics and approaches that can be applied in many different 
situations.”

◦ Our Focus: General habits of mind

◦Pattern sniffers 
◦Experimenter 
◦Describers
◦Tinkerers

◦Inventors
◦Visualizers
◦Conjecturers
◦Guessers





The Number Devil: A Mathematical 
Adventure
 by Hans Magnus Enzensberger, 1997  
“There are times when I don’t understand a thing”. 
Robert, P. 107

◦Pascal’s Triangle
◦Fibonacci Sequence
◦Handshake Problem
◦Triangular Numbers
◦Permutations & 
Combinations

◦Continued 
Fractions

◦Sieve of 
Eratosthenes

◦Geometric Shapes
◦Euler’s Formula

◦Fractals
◦Imaginary Numbers
◦Fractions
◦Golden Mean
◦Goldbach’s Conjecture
◦Exponents
◦Irrational Numbers
◦Prime Numbers
◦Pythagorean Theorem
◦Factorial





Let’s explore 
Pascal’s Triangle!

◦What do you notice?
◦Observations

◦What do you wonder?
◦Conjectures

◦Strategies
◦Connections







http://ptri1.tripod.com/  
http://www.mathsisfun.com/pascals-triangle.html 

•Diagonal of ones
•Counting Numbers
•Sums of Rows
•Prime Numbers
•Hockey Stick
•Magic 11’s
•Fibonacci Sequence
•Triangular Numbers
•Square Numbers
•Points on a Circle
•Connection to Sierpinski Fractal
•Polygonal Numbers
•Tetrahedral numbers

http://ptri1.tripod.com/
http://www.mathsisfun.com/pascals-triangle.html
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Problem Posing

When we encourage children to be problem 
posers, we are inviting them to do what 
mathematicians do - to look closely, seek 
patterns, offer conjectures, and set out on 
paths that are not clearly marked.

Brown & Walter, 1990 & NCTM 2000 as cited in Whiten, David, 
Problem Posing in the Elementary Classroom, Teaching Children 
Mathematics, August, 2006, p. 14



All of the Above 
      by Shelley Pearsall

◦ Geometry-
◦ Tetrahedrons
◦ Platonic Solids

◦  Measurement
◦ Functions/Algebraic 
thinking
◦ Sierpinski’s Triangle

https://momath.org/home/math-monday-tetrahedron-ripples/
https://momath.org/home/math-monday-tetrahedron-ripples/
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Flying High with 
the Bird 
Tetrahedron, 
Mathematics 
Teacher, 2012 
106(1),16-21
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https://docs.google.com/presentation/d/1gBkiwNR0H37CgiLSaJuzIb5kCkElLwpbIS8_2-6hEHo/edit?usp=sharing
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https://www.menti.com/gxmftbwkj2
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https://jamboard.google.com/d/1j-cMFHcecffaIE7KQhj1wURZB3X574_q7Fa3oCTOEfc/edit?usp=sharing


Potential 
Outcomes
What might 
happen!

◦ Develop ‘habits of mind’
◦ Increase positive attitudes 

toward mathematics
◦ Advocate the importance of 

sophisticated mathematical 
understandings

◦ Provide a supportive 
problem-solving/problem-posing 
environment

◦ Increase persistence & 
perseverance in problem 
solving

◦ Build confidence as a 
mathematician

◦ Appreciate the wonder, joy, & 
beauty of mathematics

◦ Enjoy the math journey!



From a 
teacher’s 
journey:
New 
understandings 
as a 
mathematician

“I am struggling with the 
problem [proofs for various 
aspects of the problem] and 
am very surprised at how 
much I have already 
stretched myself.  It is 
amazing and shows me what 
I could possibly be having my 
students do.  The only 
problem is that I already 
have the drive to study this, 
while many of my students 
don’t have that same drive.” 
(11/8/07-WPJ)



We need to be 
seekers 
ourselves, 
developing our 
mathematical 
habits of 
mind!

◦Pattern sniffers 
◦Experimenter 
◦Describers
◦Tinkerers
◦ Inventors
◦ Visualizers
◦ Conjecturers
◦ Guessers     



For students to engage in mathematical 
problem solving and problem posing, we 
need to immerse them in mathematical 
experiences, providing an environment 
for emergence of mathematical 
understandings to develop strategies 
that support lifelong learning of 
mathematics; that is for students to be 
mathematicians, thinkers and doers of 
mathematics.    
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