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Conceptual
Understanding

Application

Procedural Skill 
and Fluency

Layers                 Cost

1                          $1.75

2                          $2.65

3                          $3.55

4                          $4.45

.                            .

.                            .

20                        $18.85

.                            .

.                            .

100                      $90.85

.                            .

.                            .

N                          $1.75 + (N-1)*$0.90



1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning 

of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

bun + produce + meat + cheese + meat + cheese = $2.65

bun + produce + meat + cheese  = $1.75

meat + cheese = $0.90



• Students needed guidance to figure out a layer’s cost

• Not every class is ready to go straight to 100x100

• Common wrong answers included:
• $175.00 ($1.75 x 100 cheeseburgers)

• $132.50 ($2.65 x 50 Double-Doubles)

• Students had equations that had more than X patties

• Students were surprised to see three different 

equations:

• Starting with a Double-Double

• Starting with a cheeseburger

• Starting with produce and bun only



STUDENT 

WORK





• Solve the problem on your own.  Do not 

work or share your answer with anyone 

else.

• You will have 30 seconds to complete it.

• Write your answer down on a paper.



There are 125 

sheep and 5 dogs 

in a flock.  How old 

is the shepherd?





• 75% of them gave me numerical responses

• 2 students calculated the answer to be 130 (125 + 5)

• 2 students calculated the answer to be 120 (125 – 5)

• 12 students calculated the answer to be 25 (125 ÷ 5)

• 0 students calculated the answer to be 625 (125 x 5)

• 4 students stated that they guessed their answer (90, 

5, 42, and 50)

• 4 students tried to divide 125 by 5 but could not 

correctly implement the procedure



• Making sense of mathematics

• Intellectual autonomy

• Intellectual autonomy is about being able to 

think for yourself and not being dependent 

on others for the direction and control of 

one's thinking.



What Does the NHTSA Say?

According to a NHTSA study, 3 out of 4 

kids are not as secure in the car as they 

should be because their car seats are 

not being used correctly.



• “because they have their child in the right seat”

• “because their car seats are not being used correctly”















• It is not modeling in the sense of, 
“I do; now you do.”

• It is not modeling in the sense of 
using manipulatives to represent 
mathematical concepts.

• It is not modeling in the sense of 
a “model” being just a graph, 
equation, or function.

• It is not just starting with a real 
world situation and solving a 
math problem.

• It is not beginning with the 
mathematics and then moving 
to the real world.

WHAT ISN’T 

MATHEMATICAL 

MODELING?

Source: http://www.cde.ca.gov/ci/ma/cf/documents/aug2013apxdmathmodel.pdf



• How often do teachers do 
problem-based learning?

• How long do problem based 
lessons take?

• Do teachers use problem-based 
lessons to introduce a topic or 
after you’ve already taught it?

• How is problem-based learning 
assessed?

• How much time does it take to 
create a problem-based lesson?

PROBLEM-

BASED 

LEARNING 

FAQ



• when students have 
procedural skill but not 
conceptual understanding or 
the ability to apply 
mathematics?

• when students can work with 
numbers but cannot:

– critically think

– applying knowledge and 
skills to real-world 
settings

– analyze and solve 
complex problems

WHAT 

DOES IT 

LOOK 

LIKE…



How far apart are the exits on this 

freeway: Jct 90 and Jefferson Blvd?
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The Four C’s

O Communication

O Curiosity













The Four C’s

O Communication

O Curiosity

O Critical Thinking



Problem Solving Framework
 Inspired by Geoff 

Krall’s resources at 

emergentmath.com



The Four C’s

O Communication

O Curiosity

O Critical Thinking

O Content Knowledge



• Pick two:

Cheap

High 
Quality

Fast



• Pick two:

Sanity

Clean 
House

Kids or 
Pets



• Pick two:

Minimal 
Effort

Predictability
Student-
Centered 
Learning



• Problem-based lesson search engine: 

http://robertkaplinsky.com/prbl-search-engine/

• My lessons: http://www.robertkaplinsky.com/lessons

• Dan Meyer: http://threeacts.mrmeyer.com

• Andrew Stadel: http://tinyurl.com/mrstadel

• Geoff Krall: http://tinyurl.com/PrBLmaps

• Dan Meyer’s TED talk: http://tinyurl.com/meyer-TED

http://robertkaplinsky.com/prbl-search-engine/
http://www.robertkaplinsky.com/lessons
http://threeacts.mrmeyer.com/
http://tinyurl.com/mrstadel
http://tinyurl.com/PrBLmaps
http://tinyurl.com/meyer-TED











