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“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 
 (from a lecture on teaching)  



•When is solving a problem really 
problem solving? 
 

 
•What are characteristics of a 
‘good’ problem solver? 

Let’s Discuss 



 
 

 

Problem 1: Beads Under the Cloud 

Problem from: Kentucky Department of 

Education: Secondary Differentiation 

Resources 

http://education.ky.gov/educational/diff/D

ocuments/BeadsUnderTheCloud.pdf 

 

http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf
http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf


 
 

 

Problem 1: Beads Under the Cloud 

Are there multiple solutions to 

this problem?  

 

 

 

What are some potential 

student misconceptions?  

 

 

 

Is this a good problem 

solving problem? Why or why 

not? 

Problem from: Kentucky Department of 

Education: Secondary Differentiation 

Resources 

http://education.ky.gov/educational/diff/D

ocuments/BeadsUnderTheCloud.pdf 

 

http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf
http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf


 
 

 

Problem 1: Beads Under the Cloud 

Problem from: Kentucky Department of 

Education: Secondary Differentiation 

Resources 

http://education.ky.gov/educational/diff/D

ocuments/BeadsUnderTheCloud.pdf 

 

Student Example 

http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf
http://education.ky.gov/educational/diff/Documents/BeadsUnderTheCloud.pdf


• Standards for Mathematical Practice 
– Make sense of problems and persevere in solving 

them. 
– Reason abstractly and quantitatively. 
– Construct viable arguments and critique the reasoning 

of others. 
– Model with mathematics.  
– Use appropriate tools strategically. 
– Attend to precision. 
– Look for and make use of structure. 
– Look for and express regularity in repeated reasoning. 

 
 

 

Common Core State Standards 
http://www.corestandards.org/the-standards/mathematics  

http://www.corestandards.org/the-standards/mathematics
http://www.corestandards.org/the-standards/mathematics
http://www.corestandards.org/the-standards/mathematics


http://www.nctm.org/PtA/ 

 

http://www.nctm.org/PtA/


Mathematics Teaching Practices  

1. Establish mathematics goals to focus learning. 

2. Implement tasks that promote reasoning and problem solving. 

3. Use and connect mathematical representations. 

4. Facilitate meaningful mathematical discourse. 

5. Pose purposeful questions. 

6. Build procedural fluency from conceptual understanding.  

7. Support productive struggle in learning mathematics. 

8. Elicit and use evidence of student thinking. 

 

(NCTM, PtA 2014, p. 10) 



The Pizza Palace has started to make square pizzas. 
This sounds good to Myra, who wants her family to one 
for dinner. 
 
“No way,” says her brother Kenji. “It costs too much. A 
12-inch round pizza with four toppings costs $11.00 at 
Mondo’s. The Pizza Palace wants $13.00 got their 12-
inch square pizza with four toppings.” 
 
Show which pizza company  
charges more per identical size  
piece of pizza. 
 

Oregon Department of Education 

www.ode.state.or.us 

  

 

Problem #2: The Square Pizza Puzzle 

http://www.ode.state.or.us


How would you engage your students with 
this problem? 

 
 

Engage 

I will have a picture of a pizza on the television for the students to see as they walk into the room. I will 
engage the students by passing around clippings of pizza coupons. We will begin to have a discussion 
about what they see on the coupons from different pizza companies. I will ask them how they truly 
know when they are getting the best deal. This will lead into them exploring the pizza puzzle. 

 
 

What would you think about if I said pizza?  I would think about Chicago because I am from Chicago; 

so when I think of pizza, I think of deep-dish pizza.  The #1 deep-dish pizza happens to be from 

Chicago.  Has anyone tried deep-dish pizza?  You know deep-dish pizza can be circular or it can be 

square, which brings me to my problem.  My family and I wanted to get some pizza, but we had 

some disagreements on price because my dad wanted the most pizza for the best price.  Here was 

our problem: 



When students explore, what is the 
teacher’s role/responsibility? What is 
the student’s role/responsibility? 
 
   

 

Explore 

On your own, you will try to figure out the problem.  There are many 

different ways you can solve this problem.   

(After 5 minutes) 

Now, turn to your partner and discuss how to solve it or if you have 

already solved it, share your strategy.      

 



How can we assist students in 
succeeding as a problem solver? 
 

Explain 

Walk around the classroom and monitor the students as they answer the problem.  Pick a few 

students who solved the problem in different ways and ask them to present to the class how 

they found the answer. 

  

Ask the students who presented how they solved the problem.  After each student presents 

how they found the answer, ask the rest of the class if anyone solved the answer similarly to 

the student who presented. 

  

After the students present, I will show how I solved the problem.  



 
 

 

             

 What Would Students Do? 



Candy Jar Problem 



Candy Jar Problem-Potential Student answers! 

16 

• 260 

• 360 

• 40 

• 26 

• 340 

• 50 

• 240 

• 270 

• I do not 

know 

• 2600 

• 65 

• 100 

• 38.14 

• 82.3 

• 30 

• 87 

• 250 

• I do not 

understand 

• 108 

• 325 

• 35 

• 61 

• 6.9 

• 38 

• 160 

• 13 

• 20 

• 36 

• 7 R 9 

• 50/50 

• Less than 78 

but more 

than 65 

 



NCTM Classroom Resources 

• http://www.nctm.org/Classroom-Resources/Connect-with-

NCTM-Illuminations/  

http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/
http://www.nctm.org/Classroom-Resources/Connect-with-NCTM-Illuminations/


• http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/ 

• Hirsch, Martin, Hopfensperger, Zbiek (AMTE 2013) 

 

http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/
http://www.nctm.org/Classroom-Resources/Core-Math-Tools/Core-Math-Tools/


NCTM Supporting Resources 

• http://www.nctm.org/Conferences-and-Professional-

Development/Professional-Development-Resources/  

 

http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/
http://www.nctm.org/Conferences-and-Professional-Development/Professional-Development-Resources/


Sample NCTM Resources 
www.nctm.org  

• Implementing the CCSS though Mathematical 

Problem Solving: For various grade bands 

• Connecting the NCTM Process Standards 

and the CCSSM Practices 

• 5 Practices for Orchestrating Productive 

Mathematics Discussions 

• Principles to Action: Ensuring Mathematical 

Success for All 

• Essential Understandings 

http://www.nctm.org


National Council of Teachers of Mathematics 
www.nctm.org 

 

 



National Council of Teachers of Mathematics 

www.nctm.org 

 

 

For $144 per year, your school will get a FREE print-

only subscription to one of the following award-

winning journals:  

Five FREE E-Memberships for teachers in your school  

All the benefits of an e-membership including full access to  

the digital edition of Teaching Children Mathematics or  

Mathematics Teaching in the Middle School (a $72 value!) FREE!  

 
To involve more teachers, additional e-memberships can be added  

for just $10 each. 

National Council of Teachers of Mathematics 
www.nctm.org 

http://www.nctm.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=7612
http://www.nctm.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=7612
http://www.nctm.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=7612


National Council of Teachers of Mathematics 

www.nctm.org 

 

 

New Member Discount 
 

$20 off for full membership  
$10 off e-membership 

$5 off student membership 
 

Use Code: BDB0616 

 
 
 

National Council of Teachers of Mathematics 
www.nctm.org 



 

 

 

NCTM Regional Conferences 
www.nctm.org 

 

Atlantic City 
October 21-23 

Minneapolis 
November 11-13 

Nashville 
November 18-20 

 

  

 

 
 

http://www.nctm.org/


 

 

 

  
Grades PK-5, 6-8, High School,and Administrators 

February 5–6, 2016 
Dallas 

 

 
 

NCTM Interactive Institutes 
www.nctm.org 



 

 

 

 

 

  

 

 
 

NCTM Conferences 
www.nctm.org 

 

  2016 Annual Meeting  
and Exposition 

       
  
 
 
 

April 13–16, 2016 
San Francisco 



TODOS 2016 Conference 
Ensuring Equity and Excellence in Mathematics For ALL 

June 23-25, 2016 

Scottsdale Plaza Resort, Phoenix, AZ 

Classroom Teacher  

Scholarships Available! 

TODOS 2016 Conference is co-sponsored by NSF-funded Arizona 

Master Teachers of Mathematics (AZ-MTM), award 

#1035330,administered by the Department of Mathematics at The 

University of Arizona. 

Participants will leave with important tools, strategies, 

ideas, and models for their own settings so they can 

advocate for and enact mathematics teaching that 

increases Equity, Access, and Achievement for ALL 

students through rigorous and coherent mathematics.  

http://www.todos-math.org   

http://www.todos-math.org/
http://www.todos-math.org/
http://www.todos-math.org/


Thank you! 

 

Contact Information 

 

Trena_Wilkerson@baylor.edu 

Rachelle_Rogers@baylor.edu 

Keith_Kerschen@baylor.edu 

  

 

 
 

mailto:Trena_Wilkerson@baylor.edu
mailto:Rachelle_Rogers@baylor.edu
mailto:Keith_Kerschen@baylor.edu

