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How can we tell where 

to cut the butter so you 

have 1/3 of a cup?







How can we tell where 

to cut the butter so you 

have 1/2 of a cup?







FIVE 

PRACTICES



• “Giving students too much or too little support, or too 

much direction, can result in a decline in the cognitive 

demands of the task.” (p. 550)  Why?

• “By making purposeful choices about the order in 

which students’ work is shared, teachers can maximize 

the chances that their mathematical goals for the 

discussion will be achieved.” (p. 554)  What ways do 

teachers currently select students?  How would you 

suggest they change their selection process after 

reading this?

• What challenges might teachers have when trying to 

“connect” student solutions? (p. 554) 



1. Anticipate potential student responses to the butter 

stick fraction problem.

2. Review the ten student work samples that represent 

students in your classroom.

3. Figure out which students you would have share their 

mathematical work.

4. Determine the order you would have those students 

present their work.

5. Decide on which connections you would emphasize 

between the students’ work and mathematical ideas.



• At the top of the poster, list the selection strategy used 

by your group.  For example:

• Starting with the most commonly used strategy and moving to one 

that few students used.

• Starting with a strategy that is more concrete and moving to 

strategies that are more abstract.

• Incorporating wrong answers to address common misconceptions.

• Attach those students’ work to the poster in the order 

that you would present it.

• Next to the student work list the questions you would 

ask the student(s) or ideas that you would want to 

come out as a result of showing that student’s work.



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 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





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



• 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 happens when people 
don’t agree on a problem’s 
DOK level?

• How does this compare to 
the DOK verb wheel?

• What DOK level should we be 
doing with students?

• Can we just have students 
explain their reasoning to 
increase the depth of 
knowledge?

DOK

FAQ



DEPTH OF 

KNOWLEDGE 

EXTENSIONS 

MENU



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




