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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
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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 implementing 

these problems such that all students are 

engaged in a problem that is at the right 

challenge level for them.

 Last, we need a source that can provide 

us with a variety of free problems.







DOK Level Differences

 Level 1: Recall & Reproduction

 Often a trivial application of 

facts.

 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.



What is the probability of 

rolling a sum of 5 using two 6-

sided dice?



What value(s) have a 
1

12

probability of being rolled as 

the sum of two 6-sided dice?

Author: Daniel Luevanos



Fill in the blanks to complete this sentence 

using the whole numbers 1 through 9, no 

more than one time each.

Rolling a sum of ___ on two ___-sided 

dice is the same probability as rolling a 

sum of ___ on two ___-sided dice.

Authors: Audrey Mendivil, Daniel Luevanos, and Robert Kaplinsky
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Lessons Learned
 Strangely little collaboration

 Students could pick their own problems.

 Few neighbors were working on the same problem.

 Next time had kids pair up and pick the same problem to 
work on.

 The fraction sheet was chaos
 Just because a problem is below grade level, doesn’t 

mean they can do it.

 Make sure students can do a DOK 1 before giving them 
DOK 2 and 3 problems.

 Some problems weren’t chosen
 Problem wording wasn’t always as clear for students as it 

was to me.

 Point values need fine tuning



0

20

40

60

80

100

120

140

160

180



0%

10%

20%

30%

40%

50%

60%

70%

80%

Open Middle #MTBoS



DOK 1

DOK 2

DOK 3

DOK 4

Note: Data as of March 2015



K-5

6-8

9-12

Note: Data as of March 2015








