 Make Sense of Problems and Persevere*
in Solving Them \/ 4

Mathematically Proficient Students:

« Begin by explaining fo themselves the meaning of
the problem and looking for entry points to its
solution.

« Plan a solution pathway rather than simply jumping
INfo a solution attempt.

« Have ways to check their answers by solving the
problem using a different strategy.

« Look to see if their answers make sense.

« Understand and compare/contrast strategies used
by other students.



Reason Abstractly and Quantitatively

Mathematically Proficient Students:

« Make sense of quantities and their relationships in
problem situations.

« Can create a coherent representation of the
problem.

« Use different properties of

operations and quantities 2 dmes + 4
to calculate. nickels = 6 coins

2 dmes * 4
nickdle =40 ceniss




Consiruct Viable Arguments and Critique the
Reasoning of Others

Mathematically Proficient Students:

e Understand and use stated assumptions, definitions, and
previously established results in constructing arguments.
e Can construct arguments using concrete referents such as
objects, drawings, diagrams, and actions.
o Arguments may be correct and make sense but are not
necessarily generalized or made formal until later grades.

e Listen or read arguments of others and decide rth
make sense, and ask useful questiens to clarfy or improve
arguments.

ASquare can be a rectange because
i+ IS a four-Sided flo+ Shape with
St+raight Sides. # dSo has four right
angles. opposSite SideS are paralel and

equal length.
0000090 - 9000000000000 060600600 000
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Model with Mathematics

Mathematically Proficient Students:

e Can apply mathematics they know to solve problems that arise in
everyday life, society, and the workplace.

e In elementary grades, this might be as simple as writing an addition
equation to describe a situation.

e Are able to identify important quantities in a practical situation and
map their relationships using tools such as diagrams, two way
tables, flowcharts or formulas.

e Rouftinely interpret their mathematical results in the context of the
situation and reflect on whether the results
make sense, possibly improving the
model if it has not served its purpose.

e Analyze mathematical relationships
to draw conclusions.




Use Appropriate Tools Strategically
Mathematically Proficient Students:

« Consider the available tools when solving a
mathematical problem and choose tools
appropriate to the problem.

« Are familiar with tools appropriate for their grade
level and make sound decisions
about when each of the tools
might be helpful, recognizing
both the insight that can be
gained but also their imitations.




Atend to Precision

Mathematically Proficient Students:

e Try fOo communicate precisely to other students.

e Use clear definitions in discussion with others and in their own
reasoning.

e State the meaning of the symbols they choose, including the
equal sign, consistently and appropriately.

e Are careful about specifying units and
descriptors that correspond with the
quantities of the problem.

e Calculate accurately and efficiently,
express numerical answers with a
degree of precision appropriate for
the problem context.

e Give carefully formulated

explanations to each other.
O 0000000000000 000000000 0 00
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[
. Look for and Make Use of Structure
[
: Mathematically Proficient Students: :
: o LOOk for develop generalize and describe a pattern orolly;
: symbolically, graphically, and in written form :
e e Apply and discuss properties :
: .
® o
® o
® o
® o
o
o
[
. when 1 Switch +he
* factors +he products
e aAways come out the

same way!

L



o Look for and Express Regularity in Repeated ¢
o
H o
e Reasoning :
. .« . o
: Mathematically Proficient Students: o
o
: » Nofice if calculations are repeated and look both for general o
: methods and for shortcuts. :
e °* Maintain oversight of the process, while attending to the °
: details. :
e ¢ Continually evaluate the :
: reasonableness of their : o
° intermediate results. Wow: o
o
e o Userepeated 2+ 2+ 2 :
s applications to generalize 1s the same
: properties. as :
o
o
: 2 x 3 o
° o
0000000000000 00000000000000000000000°
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