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COMMON CORE STATE STANDARDS
MATHEMATICAL PRACTICE #3
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

KEY DATES FOR
COMMON CORE TEST
IMPLEMENTATION
DATE
SPRING
2013
SPRING
2014
SPRING
2015

ACTIVITY
PA STANDARDS
ALIGNED PSSA TESTS
GRADES 3 – 8
PA STANDARDS
ALIGNED PSSA TESTS
GRADES 3 – 8
COMMON CORE
ALIGNED PSSA TESTS
GRADES 3 – 8

CONSTRUCT VIABLE ARGUMENTS AND
CRITIQUE REASONING OF OTHERS
Mathematically proficient students understand and use stated
assumptions, definitions, and previously established results in
constructing arguments. They make conjectures and build a logical
progression of statements to explore the truth of their conjectures.
They are able to analyze situations by breaking them into cases, and
can recognize and use counterexamples. They justify their
conclusions, communicate them to others, and respond to the
arguments of others. They reason inductively about data, making
plausible arguments that take into account the context from which the
data arose.
Mathematically proficient students are also able to compare the
effectiveness of two plausible arguments, distinguish correct logic or
reasoning from that which is flawed, and—if there is a flaw in an
argument—explain what it is. Elementary students can construct
arguments using concrete referents such as objects, drawings,
diagrams, and actions. Such arguments can make sense and be correct,
even though they are not generalized or made formal until later
grades. Later, students learn to determine domains to which an
argument applies.
Students at all grades can listen or read the arguments of others,
decide whether they make sense, and ask useful questions to clarify or
improve the arguments.
-Common Core State Standards
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WHAT DOES THE TASK LOOK LIKE?
WHAT DOES THE TEACHER DO?
Task



- Jordan School District (2011)








WHAT ARE STUDENTS DOING?
Students may construct arguments using
concrete referents, such as objects,
pictures, and drawings.
They explain their thinking and make
connections between models and
equations.
They participate in mathematical
discussions involving questions like
“How did you get that?”, “Why is that
true?”, and “Does that always work?”
Students critically evaluate their own
thinking and the thinking of other
students.
High School students use stated
mathematical assumptions, definitions,
and established results in constructing
arguments.

Avoids single steps or routine algorithms.
Is at the appropriate grade level.

Teacher
 Identifies students’ assumptions.
 Models evaluation of student arguments.
 Helps students differentiate between assumptions
and logical conjectures.
 Prompts students to evaluate peer arguments.
 Expects students to formally justify the validity of
their conjectures.
Modified from: Institute for Advanced Study/Park City Mathematics Institute

-USD 259 Learning Services (2012)

ALL STUDENTS MUST HAVE THE OPPORTUNITY TO LEARN AND MEET THE SAME HIGH STANDARDS IF
THEY ARE TO ACCESS THE KNOWLEDGE AND SKILLS NECESSARY IN THEIR POST-SCHOOL LIVES.
–COMMON CORE STATE STANDARDS

“What we know is not much. What we do not know is immense.”
-Pierre-Simon Laplace
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QUESTIONS TO
ASK STUDENTS

VIDEO EXAMPLE





Real World Geometry Project
https://www.teachingchannel.
org/videos/real-worldgeometry-lesson
WHAT ARE SOME EXAMPLES
OF TASKS?







How many ways can you
make 28¢? (How many ways
can you make 28¢ without
using dimes or quarters?)
How many different 5”-tall
towers of 1” cubes can be
made, using exactly one
white cube and four blue
cubes? (How many different
5”-tall towers of 1” cubes can
be made, using exactly two
white cubes and three blue
cubes?)
Follow up question: “How
can you be sure there are no
more?”
-Understanding the Mathematical Practices
(2012)
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Will that method
always work?
Who can tell us a
different method?
Why do you
agree/disagree with
what he said?
What do you want to
ask her about that
method?

-GO Math! Houghton
Mifflin Harcourt (2012)

-www.curriculuminstitute.org (2012)

WHAT DOES IT REALLY MEAN?
To “construct a viable argument,” let alone understand another’s argument
well enough to formulate and articulate a logical and constructive
“critique,” depends heavily on a shared context, especially in the early
grades. Given an interesting task, they can show their method and “narrate”
their demonstration. Rarely does it make sense to have them try to
describe, from their desks, an articulate train of thought, and even more
rarely can one expect the other students in class to “follow” that lecture any
better than—or even as well as—they’d follow the train of thought of a
teacher who is just talking without illustrating.
The standard recognizes this fact when it says “students can construct
arguments using concrete referents such as objects, drawings, diagrams,
and actions.” The key is not the concreteness, but the ability to situate their
words in context—to show as well as tell.
To develop the reasoning that this standard asks children to communicate,
the mathematical tasks we give need depth. Problems that can be solved
with only one fairly routine step give students no chance to assemble a
mental sequence or argument, even non-verbally. The inclination to
“justify their conclusions” also depends on the nature of the task: certain
tasks naturally pull children to explain; ones that are too simple or routine
feel unexplainable.
-Understanding the Mathematical Practices (2012)
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WHAT ARE STUDENTS DOING?
WHAT IS THE TEACHER DOING?

WHAT DO PROFICIENT
STUDENTS DO?

Students Construct Viable
Arguments

Explain their
thinking for the
solution they found.
(Show Thinking)

Initial

Explain their own
thinking and thinking
of others with
Intermediate accurate vocabulary.
(Question/Wait
Time)

Advanced

Students
 Make a mathematical statement (conjecture) and justify it.
 Listen, compare, and critique conjectures and statements.
 Analyze and justify the reasoning “Does this make
sense?”
 Explain any flaws.
Teachers
 Provide a safe environment that encourages discussion and
risk-taking.
 Listens to students and questioning for clarity of
arguments.
 Models effective questioningWrite
and captions
appropriate
waysphotos.
to
for the selected
discuss and critique a mathematical statement.
-Tompkins Seneca Tioga BOCES (2012)

Justify and explain,
with accurate
language and
vocabulary, why their
solution is correct.
(Grouping/Engaging)

-Hull, Balka, and Harbin Miles (2011)
mathleadership.com
-Lewis, Morgan, Wallen, and Younger (2012)
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