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Hello!

I am Dr. Janet Stramel.

I am here because I love teaching mathemat ics and love to give presentat ions. 
You can f ind me at  jkst ramel@fhsu.edu
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Session Outline

The Standards for Mathematical 
Practice reflect what it means to “do 
mathematics.” This session will give 
you suggestions for incorporating 
them into your everyday mathematics 
instruction. 



Standards for Mathematical Practice

Mathematically proficient students—
● explain to themselves the meaning of a problem and look for entry 

points to its solution.
● make sense of quantities and their relationships in problem situations.
● use assumptions, definitions, and previously established results in 

constructing arguments.
● apply the mathematics they know to solve problems arising in everyday 

life, society, and the workplace.
● consider all available tools when solving a mathematical problem.
● communicate precisely to others.
● look closely to discern a pattern or structure.
● notice if calculations are repeated and look for general methods and 

shortcuts.



Standards for Mathematical Practice

Mathematically proficient students do not strictly...

• listen while the teacher provides direct instruction for the entire 
class period.

• copy notes word for word from the board.

• memorize procedures for solving problems and duplicate exact 
replicas for homework and assessments.

• sit quietly throughout the entire lesson with minimal peer 
interaction.

Derek Pipkorn http://www.nctm.org/Publications/Mathematics-Teaching-in-Middle-School/Blog/What-Makes-a-
Mathematically-Proficient-Student_/

http://www.nctm.org/Publications/Mathematics-Teaching-in-Middle-School/Blog/What-Makes-a-Mathematically-Proficient-Student_/


https://www.mydigitalchalkboard.org/portal/default/Content/Viewer/Content?action=2&scId=306591&sciId=12783

https://www.mydigitalchalkboard.org/portal/default/Content/Viewer/Content?action=2&scId=306591&sciId=12783


Standards for Mathematical Practice

Standards 1 and 6
“Overarching Habits of  M ind”



Make sense of problems and 
persevere in solving them

➔ Mathematically proficient students explain to 
themselves the meaning of a problem and look 
for entry points to its solution.

SMP 
1



SMP 1 -
Make sense of problems and persevere in solving 

them.

◎ Give students tough tasks and let them work 
through them. 

◎ Allow wait time for yourself and your students. 
◎ Work for progress and “aha” moments. 
◎ The math becomes about the process and not 

about the one right answer.
◎ Lead with questions, but don’t pick up a pencil. 
◎ Have students make headway in the task 

themselves.



Teachers:
◎ Provides t ime for 

discussion
◎ Facilitates classroom 

discourse
◎ Provides t ime for 

students to become 
“pat ient” problem 
solvers

SMP 1 -
Make sense of problems and persevere in 

solving them.

Students:
◎ Act ively engaged
◎ DOING mathemat ics, 

not  just  following the 
steps or procedures

◎ Discussing with each 
other

◎ M aking conjectures
◎ Cont inually asking, 

“Does this make 
sense?”



SMP 1 Sample Task



SMP 1 - Questions to Develop 
Mathematical Thinking

◎ How would you describe the problem in your own 
words?

◎ How would you describe what you are trying to find?
◎ What do you notice about...?
◎ What information is given in the problem?
◎ Describe what you have already tried. What might 

you change?
◎ Talk me through the steps you’ve used to this point.



Attend to precision

SMP 
6

➔ Mathematically proficient students communicate 
precisely to others.



SMP 6 -
Attend to precision.

◎ Push students to use precise and exact language in math. 
◎ Measurements should be exact, numbers should be precise, and 

explanations must be detailed. 
◎ One change I’ve made is not allowing the phrase, “I don’t get it.” 
◎ Students have to explain exactly what they do and do not understand and 

where their understanding falls apart.



SMP 6 -
Attend to precision.

◎ Elementary - students are solving problems and carefully formulating 
explanations to others.

◎ High School - students are examining claims and making explicit use of 
definitions.



Teachers:

SMP 6 -
Attend to precision

Students:



SMP 6 Sample Task
https://www.illustrativemathematics.org/practice-standards/6

https://www.illustrativemathematics.org/practice-standards/6


SMP 6 Sample Task
https://www.illustrativemathematics.org/content-standards/7/NS/A/1/tasks/314

https://www.illustrativemathematics.org/content-standards/7/NS/A/1/tasks/314


SMP 6 - Questions to Develop 
Mathematical Thinking

◎ How did you know your solution was reasonable?
◎ Explain how you might show that your solution 

answers the problem.
◎ Is there a more efficient strategy?
◎ How are you showing the meaning of the quantities?
◎ How could you test your solution to see if it answers 

the problem?



Standards for Mathematical Practice

Standards 2 and 3
“Reasoning and Explaining"



Reason abstractly and 
quantitatively

SMP 
2

➔ Mathematically proficient students make sense 
of quantities and their relationships in problem 
situations.



Teachers:
◎ Provide a range of  

problems
◎ Provide problems that  

require f lexibility
◎ Emphasize quant itat ive 

reasoning

SMP 2 -
Reason abstractly and quantitatively

Students:
◎ Use varied 

representat ions
◎ Decontextualize and 

contextualize
◎ Use quant itat ive 

reasoning



SMP 2 Sample Task
https://www.illustrativemathematics.org/practice-standards/2

In the barnyard is an assortment of 
chickens and pigs. Counting heads, 
I get 13; counting legs I get 46. How 
many pigs and chickens are there?

https://www.illustrativemathematics.org/practice-standards/2


SMP 2 Sample Task
https://achievethecore.org/aligned/digging-deeper-into-smp-2-
reason-abstractly-and-quantitatively/

https://achievethecore.org/aligned/digging-deeper-into-smp-2-reason-abstractly-and-quantitatively/


SMP 2 Sample Task
https://achievethecore.org/aligned/digging-deeper-into-smp-2-
reason-abstractly-and-quantitatively/

https://www.illustrativemathematics.org/content-standards/7/RP/A/3/tasks/130

https://achievethecore.org/aligned/digging-deeper-into-smp-2-reason-abstractly-and-quantitatively/
https://www.illustrativemathematics.org/content-standards/7/RP/A/3/tasks/130


SMP 2 Sample Task
https://achievethecore.org/aligned/digging-deeper-into-smp-2-
reason-abstractly-and-quantitatively/

https://achievethecore.org/aligned/digging-deeper-into-smp-2-reason-abstractly-and-quantitatively/


SMP 2 - Questions to Develop 
Mathematical Thinking

◎ What do the numbers used in the problem 
represent?

◎ What is the relationship of the quantities?
◎ What does_______mean to you? (e.g. symbol, 

quantity, diagram)
◎ What properties might we use to find a solution?
◎ How did you decide in this task that you needed to 

use...?



Construct viable arguments and 
critique the reasoning of others

SMP 
3

➔ Mathematically proficient students use assumptions, 
definitions, and previously established results to 
construct arguments.



Teachers:
◎ Provides opportunit ies 

for ALL students
◎ Provides ample t ime
◎ Facilitates and guides 

students
◎ Asks useful quest ions

SMP 3 -
Construct viable arguments and critique the 

reasoning of others

Students:
◎ M akes conjectures
◎ Just if ies and defends 

all conclusions and 
communicates them to 
others



SMP 3 Sample Task

How Do You Know That 23 + 2 = 2 + 23?

● What happens to the sum if the order of 
the addends is changed?

● Can we change the order of the 
addends and still get 25?



SMP 3 - Questions to Develop 
Mathematical Thinking

◎ How can we be sure that...? / How could you prove 
that...? Will it still work if...?

◎ What were you considering when...?
◎ How did you decide to try that strategy?
◎ How did you decide what the problem was asking 

you to find? (What was unknown?)
◎ Did you try a method that did not work? Why didn’t it 

work? Would it ever work? Why or why not?



Illustrative Mathematics:
Practice Standards
https://www.illustrativemathematics.org/practice-standards

https://www.illustrativemathematics.org/practice-standards


Mathematics Assessment Project
http://map.mathshell.org/stds.php?standardid=1159

http://map.mathshell.org/stds.php?standardid=1159


Other Resources of Note:
◎ Kansas FlipBooks

◉ http://community.ksde.org/Default.aspx?tabid=5646

◎ Blog by Bill McCallum 
◉ http://commoncoretools.me/

◎ You Cubed
◉ https://www.youcubed.org/

◎ Debbie Waggoner
◉ http://www.debbiewaggoner.com/math-practice-standards.html

◎ Inside Mathematics
◉ http://www.insidemathematics.org/

http://community.ksde.org/Default.aspx?tabid=5646
http://commoncoretools.me/
https://www.youcubed.org/
http://www.debbiewaggoner.com/math-practice-standards.html
http://www.insidemathematics.org/


Thank You!

Any quest ions?
You can f ind me at  jkst ramel@fhsu.edu

mailto:jkstramel@fhsu.edu
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