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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

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.







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





JUST 

BRAIN 

TEASERS?





+ =

Make the largest sum by filling in 

the boxes below using the whole 

numbers 1 through 9, no more 

than one time each.





10 units 10 units

What is the circle’s 

area? π ≈ 3.14

What is the circle’s 
circumference? π ≈ 3.14



Source: 6th Grade CST Released Test Questions - http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqmath6.pdf



• 396 seventh grade students were 

assessed

• 68.26% correctly answered the 

circumference question

• 78.59% correctly answered the area 

question



Which circle is bigger?  How do you know?

Circle A Circle B

Area = 36 units2 Circumference = 36 units

𝐶 = 𝜋 ∙ 2 ∙ 𝑟

36 ≈ 6.28 ∙ 𝑟

36

6.28
≈ 𝑟

5.73 𝑢𝑛𝑖𝑡𝑠 ≈ 𝑟

𝐴 = 𝜋 ∙ 𝑟2

𝐴 ≈ 3.14 ∙ 5.732

𝐴 ≈ 3.14 ∙ 32.83

𝐴 ≈ 103.15 𝑢𝑛𝑖𝑡𝑠2



• For full credit (2 points):

• Student reaches the correct conclusion.

AND

• Student provides sufficient reasoning to support this 

conclusion.

• For partial credit (1 point):

• Student reaches the correct conclusion but does not 

provide sufficient reasoning to support this conclusion.

OR 

• Student does not reach the correct conclusion but provides 

reasoning to support this conclusion that contains a minor 

conceptual or computation error.



• Of the 396 seventh grade students who were 
assessed, 12.12% earned two points on the 
DOK 2 question.

• 97.92% of the students who correctly 
answered the DOK 2 question also correctly 
answered both of the two DOK 1 questions.

• 10.61% of the students who correctly 
answered both of the two DOK 1 questions 
also correctly answered the DOK 2 question.



• 28.28% of the students earned only one 

point.

• All of them earned one point by choosing 

Circle B and providing insufficient reasoning.

• 59.59% of the students earned no points.



• 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?

• How can I share DOK 2 and 
DOK 3 problems I’ve made?

DOK

FAQ
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Source: http://www.corestandards.org/other-resources/key-shifts-in-mathematics/



Call to Action

Commit to one of these 

choices:

Implement a single DOK 2 or DOK 3 

problem from openmiddle.com in 

your classes within the week.

Put a DOK 2 question from 

openmiddle.com on your next 

assessment.




