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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



ÅStudents needed guidance to figure out a layerõs cost

ÅNot every class is ready to go straight to 100x100

ÅCommon wrong answers included:
Å$175.00 ($1.75 x 100 cheeseburgers)

Å$132.50 ($2.65 x 50 Double-Doubles)

ÅStudents had equations that had more than X patties

ÅStudents were surprised to see three different 

equations:

ÅStarting with a Double-Double

ÅStarting with a cheeseburger

ÅStarting with produce and bun only



STUDENT 

WORK





ÅSolve the problem on your own.  Do not 
work or share your answer with anyone 
else.

ÅYou will have 30 seconds to complete it.

ÅWrite your answer down on a paper.

ÅPay attention to the emotions you feel while 
solving the problem and write those 
emotions down as well.



There are 125 

sheep and 5 dogs 

in a flock.  How old 

is the shepherd?





Å75% of them gave me numerical responses

Å2 students calculated the answer to be 130 (125 + 5)

Å2 students calculated the answer to be 120 (125 ð5)

Å12 students calculated the answer to be 25 (125 ÷ 5)

Å0 students calculated the answer to be 625 (125 x 5)

Å4 students stated that they guessed their answer (90, 

5, 42, and 50)

Å4 students tried to divide 125 by 5 but could not 

correctly implement the procedure



ÅMaking sense of mathematics

ÅIntellectual autonomy

ÅIntellectual 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.



Å ñbecause they have their child in the right seatò

Å ñbecause their car seats are not being used correctlyò















High School

ÅG-MG.1 ðUse geometric 
shapes, their measures, 
and their properties to 
describe objects (e.g., 
modeling a tree trunk or 
a human torso as a 
cylinder).

ÅG-GMD.3 ðUse volume 
formulas for cylinders, 
pyramids, cones, and 
spheres to solve 
problems.

Middle School

Å8.G.9 Know the formulas 
for the volumes of cones, 
cylinders, and spheres 
and use them to solve 
real-world and 
mathematical problems.

Å7.G.6 ðSolve real-world 
and mathematical 
problems involving area, 
volume and surface area 
of two- and three-
dimensional objects.

Å6.G.2 ðApply the 
formulas V = l w h and V 
= b h to find volumes of 
right rectangular prisms 
with fractional edge 
lengths in the context of 
solving real-world and 
mathematical problems.

Elementary School

Å5.MD.5 ðRelate volume to the 
operations of multiplication and 
addition and solve real world and 
mathematical problems involving 
volume.

Å4.MD.3 ðApply the area and 
perimeter formulas for rectangles 
in real world and mathematical 
problems

Å3.MD.7d ðFind areas of 
rectilinear figures by decomposing 
them into non-overlapping 
rectangles and adding the areas 
of the non-overlapping parts, 
applying this technique to solve 
real world problems.

Å2.MD.1 ðMeasure the length of 
an object by selecting and using 
appropriate tools such as rulers, 
yardsticks, meter sticks, and 
measuring tapes.

Å1.MD.2 ðExpress the length of an 
object as a whole number of 
length units.

ÅK.MD.1 ðDescribe measurable 
attributes of objects, such as 
length or weight. Describe several 
measurable attributes of a single 
object.



ÅIt is not modeling in the sense of, 
Ȱ) ÄÏȠ ÎÏ× ÙÏÕ ÄÏȢȱ

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

ÅIt is not modeling in the sense of 
Á ȰÍÏÄÅÌȱ ÂÅÉÎÇ ÊÕÓÔ Á ÇÒÁÐÈȟ 
equation, or function.

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

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

WHAT ISNõT 

MATHEMATICAL 

MODELING?

Source: http://www.cde.ca.gov/be/cc/cd/documents/modelingaprilreview.pdf



ÅHow often do teachers do 
problem-based learning?

ÅHow long do problem based 
lessons take?

ÅDo teachers use problem-based 
lessons to introduce a topic or 
ÁÆÔÅÒ ÙÏÕȭÖÅ ÁÌÒÅÁÄÙ ÔÁÕÇÈÔ ÉÔȩ

ÅHow is problem-based learning 
assessed?

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

PROBLEM -

BASED 

LEARNING 

FAQ



The Four Cõs

O Communication

O Curiosity




