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MATHEMATICAL PRACTICE #7
8 MATHEMATICAL
PRACTICES
1

Make Sense of Problems
and Persevere in Solving
Them

2

Reason Abstractly and
Quantitatively

3

Construct Viable
Arguments and Critique the
Reasoning of Others

4

Model with Mathematics

5

Use Appropriate Tools
Strategically

6

Attend to Precision

7

Look For and Make Use
of Structure

8

Look For and Express
Regularity in Repeated
Reasoning

LOOK FOR AND MAKE USE OF
STRUCTURE
Mathematically proficient students look closely to discern a
pattern or structure. Young students, for example, might notice
that three and seven more is the same amount as seven and three
more, or they may sort a collection of shapes according to how
many sides the shapes have. Later, students will see 7 × 8 equals
the well-remembered 7 × 5 + 7 × 3, in preparation for learning
about the distributive property.
In the expression x2 + 9x + 14, older students can see the 14 as 2
× 7 and the 9 as 2 + 7. They recognize the significance of an
existing line in a geometric figure and can use the strategy of
drawing an auxiliary line for solving problems.
They also can step back for an overview and shift perspective.
They can see complicated things, such as some algebraic
expressions, as single objects or as being composed of several
objects. For example, they can see 5 – 3(x – y)2 as 5
minus a positive number times a square and use that to realize
that its value cannot be more than 5 for any real numbers x and y.
-Common Core State Standards
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MATHEMATICAL PRACTICE #7
WHAT DOES THE TASK LOOK LIKE?
WHAT DOES THE TEACHER DO?
Task



- Jordan School District (2011)

WHAT ARE STUDENTS DOING?
 Look closely to discern patterns or
structure.
 Understand WHY rules or properties
“work”
 See complicated things, such as algebraic
expressions, as single objects or as
composed of several objects. (Younger
children decompose and compose
numbers.)

Requires students to analyze a task and identify
more than one approach to the problem.
Requires students to identify the most efficient
solution to the task.

Teacher
 Prompts students to identify mathematical
structure of the task in order to identify the most
effective solution path.
 Encourages students to justify their choice of
algorithm or solution path.
 Continuously questions students about the
reasonableness of their math as they progress
through a problem.
Modified from: Institute for Advanced Study/Park City Mathematics Institute

WHAT ARE TEACHERS DOING?
 Provides opportunities and time for
students to explore patterns and
relationships to solve problems.
 Provides rich tasks and facilitates pattern
seeking and understanding of
relationships in numbers rather than
following a set of steps and/or
procedures.
-Hancock (2012)

THE STANDARDS ARE INTERNATIONALLY BENCHMARKED, SO THAT ALL
STUDENTS ARE PREPARED TO SUCCEED IN OUR GLOBAL ECONOMY AND SOCIETY.
–COMMON CORE STATE STANDARDS

“Successful people profit from their mistakes and
try again in a different way.”
-Dale Carnegie
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MATHEMATICAL PRACTICE #7
QUESTIONS TO
ASK STUDENTS

VIDEO EXAMPLE




FRACTION WALL
http://www.tes.co.uk/teachingresource/Fraction-Wall-6084864

How did you
discover that
pattern?
What other patterns
can you find?
Why can you use
that property in this
problem?

-GO Math! Houghton
Mifflin Harcourt (2012)
-www.curriculuminstitute.org (2012)

WHAT DOES IT REALLY MEAN?
OPEN ENDED QUESTIONS



How can you solve the problem
using a different operation?



How are the strategies the
same? Why do they both work?



Why does this strategy work or
not work? Are there other
strategies that works as well?



What are you noticing?



Can you solve the problem
using a different method or
strategy?
-Math Made Fun (2013)

What it means: Find patterns and repeated reasoning that can help
solve more complex problems. For young students this might be
recognizing fact families, inverses, or the distributive property. As
students get older, they can break apart problems and numbers into
familiar relationships.
Own It: Help students identify multiple strategies and then select the
best one. Repeatedly break apart numbers and problems into
different parts. Use what you know is true to solve a new problem.
Prove solutions without relying on the algorithm. For example, my
students are changing mixed numbers into improper fractions. They
have to prove they have the right answer without using the “steps.”
Resources: Greg Tang’s strategy of breaking numbers into the
appropriate pieces to make math easy is really what repeated
reasoning is all about. Mathlanding uses videos and examples that
show that even the youngest mathematicians make use of structure.

-A Guide to the 8 Mathematical Practices (2014)
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WHAT ARE STUDENTS DOING?
WHAT IS THE TEACHER DOING?

WHAT DOES IT MEAN?
EXAMPLES
Example problems from Gail
Burrill:
 Solve for x: 3(x – 2) = 9
Rather than approach the problem
above by distributing or dividing, a
student who uses structure would
identify that the equation is saying 3
times something is 9 and thus the
quantity in parentheses must be 3.
Therefore, x = 5.

Students
 Look closely to determine possible patterns and structures
(properties) within a problem.
 Analyze patterns and apply them in appropriate
mathematical context.
 Use prior knowledge of numbers and their relationships to
reason and solve mathematical problems.
Teachers
 Select problems that are challenging and incorporate the
use of patterns.
 Build number sense daily. Write captions for the selected photos.
 Facilitate the process of utilizing patterns and structure to
computer and solve problems.
-Tompkins Seneca Tioga BOCES (2012)

 Solve for x:
The “typical” approach to the above
problem would be to cross multiply
and solve; a student who identifies
and makes use of structure sees that
the left side can be multiplied by 2
to create equivalent numerators…
then simply set the denominators
equal and solve.
-Resources to Supplement Rubric (2011)

-Lewis, Morgan, Wallen, and Younger (2012)
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