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The Standards for Mathematical Practice 



Proposed	  9th	  Standard	  for	  
Mathematical	  Practice	  

9. Solve problems in novel ways and 
pose new mathematical questions of 
interest to investigate.!
!
• NAGC/NCTM/NCSM, 2012: Using the 
Common Core State Standards in 
Mathematics with Advanced and Gifted 
Learners!
!

Linda Sheffield 



Take	  a	  Look	  at	  Sample	  Assessments	  

http://www.ccsstoolbox.com/parcc/ 

Make sense of 
problems. 

Reason 
abstractly  

and 
quantitatively. 

Model  
with 

mathematics. 

Use 
appropriate 

tools 



The new standards and the consortia  
assessments of  those standards fully  
integrate content with higher-order  
thinking.  
 
 
Herman and Linn, 2014 



"  Proportional reasoning is both the 
capstone of elementary 

mathematics and the cornerstone of 
higher mathematics. 

Lesh, Post & Behr, 1988 



What is proportional reasoning? 

Conceptual understanding of ratio relationships 
includes: 

"   Learning to attend to two quantities simultaneously 

"   Forming a multiplicative comparison of two quantities 

"   Forming a composed unit, and iterating and 
partitioning the unit 

"   Creating a family of equivalent ratios by iterating and 
partitioning or by using multiplication and division 

NCTM Research Clip for Ratio and Proportion, 
posted March 11, 2013     www.nctm.org 



Jason and Jill are running. They both start 
at the same place and end at the same 
place. Jill runs faster than Jason. 

1. Who reached the end first? 
2. What if Jason reached the finish line before 

Jill? How could this be? Write down as many 
reasons as you can think of.   

3. What assumptions did you make to  
    answer Question 1?   

At This Rate, p. 1 

Use ratio and rate reasoning 

Reason 
abstractly and 
quantitatively. 

Solve 
problems in 
novel ways 

Pose new 

problems to 

invstigate. 

Model with 
Mathematics 



Calvin and Homer raced a 50-yard dash, and 
Calvin won by 5 yards.  

At This Rate, p. 9 

1. The next time, they each ran at the 
same speed as before, but Homer got a 
five-yard head start. Who won this time? 

2. For the third race, Calvin and Homer ran 
at the same speeds as before. However, 
this time Homer ran 50 yards and Calvin 
started back 5 yards and ran 55 yards. 
Who won this third race? 

Make sense of 
problems. 

Reason abstractly  and quantitatively. 



Talk	  Moves	  
Time	  to	  compare	  and	  share	  

1.  Think, model and write time 
2.  Partner talk 
3.  Repeat/rephrase and check 

•  Teacher 
•  Student 

4.  Agree/disagree and explain why 
5.  Add on   

Students as mathematicians 

Math Innovations 
 

Towards this… 

…rather than this. 



Why is proportional reasoning so important? 

"   Affects understanding of fractions and percents 

"   Builds understanding of measurement and derived attributes in 
mathematics and science (speed, acceleration, density, etc.) 

"   Supports students’ understanding of linear functions and graphs 
(understand that y = mx is a proportional statement) 

"   Is foundational for understanding algebra, geometry, trig, 
calculus, statistics, etc.  

NCTM Research Clip & Research Brief for Ratio & Proportion  
posted March 11, 2013 www.nctm.org 

“Proportional relationships provide a powerful means for 

students to develop algebraic thinking and function sense.”  

Cai & Sun, 2002, p. 195 



Proportional relationships and Fractions 

Math Innovations, Puzzling Proportions, SE p. 7 

b) Explain how to use a tape diagram to solve the problem.  



Proportional Relationships and Percents  

Math Innovations, Puzzling Proportions, SE p. 115 

Progressions for Ratios and 
Proportional Relationships, p. 7 



Let’s Try It: Percent Sense 

7.8 gallons of gas cost over $25 and only filled 30% 
of the capacity of the tank.  

"   How many gallons will the tank hold when filled to 
capacity? 

• If 30% of a number, n, is 7.8, write a corresponding 
equation and solve for n.  

Math Innovations, Puzzling Proportions, SE p. 126 

Use tools 
appropriately. 

Model with 
Mathematics. 



Puzzling Proportions, SE p. 93 

Relating Ratio 
 and Slope 

Use tools 
appropriately. 

Reason 
abstractly and 
quantitatively 



Look for and 
make use of 

structure 

Puzzling Proportions, SE p. 93 



Line It Up, SE p. 132 

Model with 
Mathematics 

Make Sense 
of Problems 



Line It Up, SE p. 133 

Proportional	  Reasoning,	  Slope,	  
and	  Direct	  Variation	  

Reason 
abstractly 

Use appropriate tools 

Model with 
Mathematics 

  



CCSS-‐Based	  Assessment	  for	  Math	  Innovations	  
George	  made	  a	  graph	  that	  represents	  the	  total	  
number	  of	  dollars	  he	  earned	  for	  every	  mile	  he	  
walked	  during	  the	  annual	  school	  walkathon.	  For	  
each	  mile	  he	  walked	  he	  earned	  $5.00.	  

Circle	  all	  the	  statements	  below	  that	  must	  be	  true.	  

A)	  The	  graph	  is	  a	  straight	  line.	  

B)	  The	  point	  (4,	  25)	  is	  on	  the	  line.	  

C)	  If	  George	  earned	  $60,	  he	  walked	  12	  miles.	  

D)	  The	  graph	  includes	  the	  origin.	  

"   Does	  the	  graph	  show	  a	  proportional	  relationship?	  	  Explain	  
your	  answer.	  

Adapted	  from	  SBAC	  released	  items	  from	  Showcase	  Math	  Materials	  for	  Grade	  7.	  







 
 
 

For more information 
kathy.gavin@uconn.edu 

sheffield@nku.edu 

 
 
 

"   	  Common	  Core	  State	  Standards,	  www.corestandards.org/	  

"   NCTM Research Clip and Research Brief for Ratio and 
Proportion: www.nctm.org 

"   Progressions Documents for the CCSS-M: 
ime.math.arizona.edu/progressions/  

"   Math	  Innova1ons:	  Moving	  Math	  Forward	  through	  Inquiry	  and	  
Explora1on	  by	  	  Gavin,	  Sheffield	  and	  Chapin,	  
h?p://www.kendallhunt.com	  	  (For a free 30-day Flourish 
trial visit www.kendallhunt.com/freeflourishtrial)  

 


