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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.
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Inspired by Connecting Mathematical Ideas by Jo Boaler and Cathy Humphreys
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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.



• Students were uneasy about not having accurate 

information about the money pile.

• Many students failed to use units.

• Some students’ answers were in the low single 

millions. 

• When combined, those two issues made it unclear if 

their answers represented the quantity of hundred 

dollar bills or the value of the hundred dollar bills.

• The most challenging part for students was estimating 

the quantity of bills in a column.



STUDENT 

WORK











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”













“Kraft Foods saw an 

immediate 18% increase 

in baseline sales of 

Shreddies within the first 

month alone, and for 

months thereafter.”

Source: http://www.visualtargeting.com/diamondshreddies.html



SECOND LESSON









Complicated 

or Complex?









http://www.teachingwithsimplicity.com/math-anchor-charts



• How long do problem based 
lessons take?

• How often do teachers do 
problem-based learning?

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

• How do I write an objective for 
a problem-based lesson?

• How is problem-based learning 
assessed?

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

PROBLEM-

BASED 

LEARNING 

FAQ

Content Objective Example:
SWBAT apply the mathematics they know to 
solve problems arising in everyday life, 
society, and the workplace. (MP4)

Language Objective Example:
SWBAT understand and use stated 
assumptions, definitions, and previously 
established results in constructing 
arguments. (MP3)



• 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

• Graham Fletcher: http://gfletchy.com/3-act-lessons/

• 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://gfletchy.com/3-act-lessons/
http://tinyurl.com/PrBLmaps
http://tinyurl.com/meyer-TED
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Source: http://www.corestandards.org/other-resources/key-shifts-in-mathematics/



What is the perimeter 

of a rectangle that 

measures 8 units by 4 

units?





Procedural Skill and Fluency

Conceptual Understanding







List the dimensions of 

a rectangle with a 

perimeter of 24 units.





Procedural Skill and Fluency

Conceptual Understanding





WHY?





Procedural Skill and Fluency

Conceptual Understanding









Procedural Skill and Fluency

Conceptual Understanding





Source: http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqmath3.pdf





Procedural Skill and Fluency

Conceptual Understanding









Procedural Skill and Fluency

Conceptual Understanding







Of all the rectangles 

with a perimeter of 

24 units, which one 

has the most area?





Procedural Skill and Fluency

Conceptual Understanding





Defining the Problem

Students appear to demonstrate 

“deep, authentic command of 

mathematical concepts” when 

given commonly used problems.

However with more challenging 

problems, the same students seem 

to no longer demonstrate that 

command.



Addressing the Problem

 First, we must have a clear understanding 

about why these problems are different 

from one another.

 Next, we need to practice using these 

problems so that we understand how 

students may react to them.

 Last, we need a source that can provide 

us with a variety of free problems.







Complicated 

or Complex?



Source: Unknown



Source: Tracy Watanabe - @tracywatanabe



Source: Penny Lund

http://isntitelementary.blogspot.com/



DOK Level Differences

 Level 1: Recall & Reproduction

 Often a trivial application of 

facts.

 Generally requires little to 

no cognitive effort beyond 

remembering the right 

formula.

 Usually only one answer.

 Level 2: Skills & Concepts

 Usually requires more than 

one step to solve.

 Often multiple answers.

 Level 3: Strategic Thinking

 Usually requires critical 

thinking about the best way 

to approach a problem.

 May be multiple answers or 

a single optimal answer.

 Often challenging enough 

to make your head hurt.

 Level 4: Extended Thinking

 In mathematics these are 

generally represented by 

performance tasks or 

problem-based lessons.



+

Use the numbers 1 

through 9, exactly 

one time each, to 

fill in the boxes 

and make three 

decimals whose 

sum is as close to 1 

as possible.

0.
0.
0.







• When will students ever use 
this?

• What DOK level should I start 
students off with?

• How do teachers fit these 
problems into their pacing?

• How do I help prevent students 
from giving up after trying the 
problem once or twice?

• Where can I find other DOK 2 
and DOK 3 problems or submit 
ones I’ve made?

DOK

FAQ








