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2. Miranda has made a discovery. She claims that all squares are
rectangles! Do you agree or disagree? Explain your answer.

Your Thoughts
and Questions
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Unit: Gavin, M. K., Casz, T. M., Chapin, 5. H., & Sheffield, L. J. {2012). Exploring shape games: Geometry with Imi
and Zani. Dubuque, |A: Kendall Hunt.

Student author: Grade 1 student participating in the field test

CCSS-M Content Standard: “1.G, Reason with shapes and their attributes. Distinguish between defining attributes
(e.g., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size); build
and draw shapesto possess defining attributes” (CCSSI, 2010, p. 16). 4

1 prominent CCSS-M Mathematical Practice: 3 Construct viable arguments and critique the reasoning of others.
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Uniz: Gavin, M. K., Chapin, 5. H., Dailey, J., & Sheffield, L. J. {2006). Unraveling the mystery of the moli stone.
Dubugue, IA: Kendall Hunt.

Student author: Grade 3 student participating in the field test

CCSS:-M Content Standard: “3.NBT, Use place value understanding and properties of operations to perform multi-
digit arithmetic. Multiply ene-digit whole numbers by multiples of 10 in the range 10-90 {e.g., 9 x 80, 5 x 40) using
strategies based on place value and properties of operations” (CCSSI, 2010, p. 24).

1 prominent CCSS-M Mathematical Practice: 7 Look for and make use of structure.
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How many different two-digit numbers are possible if the
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Unit: Gavin, M. K., Chapin, 5. H., Dailey, J., & Sheffield, L. J. (2007} Factors, multiples, and leftovers: Linking
multiplication and division. Dubuque, 1A: Kendall Hunt.

Student author: Grade 4 student participating in the field test

CCSS-M Content Standard: “4.0A, Gain familiarity with factors and multiples. Find all factor pairs for a whole
number in the range 1—100. Recognize that a whole number is a multiple of each of its factors. Determine whether a
given whole number in the range 1 ~100 is a multiple of a given one-digit number” (CCSSI, 2010, p. £9).

1 prominent CCSS-M Mathematical Practice: 2 Reason abstractly and guantitatively. |
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#2. You see the following Venn diagram with several numbers
placed in the sections but the labels are blank. | q

A. Try to figure out what the blank labels must be and write

them in the boxes.
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Mathematical Argumentation Writing Strategies
Compiled by Madelyn W. Colonnese & Tulita M. Casa
NCTM National Conference, April 16, 2015

Share Convenfions of Encourage fhe Use of Encourage the Use of Use Prempts Thaf May

about the g, write the
answer, explain why
using words and
possibly other
representations)

Use the talk frame
(e.g., "This is how
mathematicians
would write what you
said”)

Share models of
writing, and critique
them

Share samples of
writing, and critique
them

Provide written and

oral feedback

(e.g., "This is how
mathematicians
would show what you
mean.”)

Have students
critique one another’s
use of
representations
Compare and
contrast different
forms of
representations
Have students “work
backwards” — give a
representation and
ask what problems
they can connect it
with

Create a
poster/display and
cumulatively add
representations

appropriate use
Intreduce terms when
“needed”
Encourage student
use

Use an interactive
word wall:

*= Categorize words
= (Create connections
between words

*  \Web the words
incorporate
vocabulary activities:

*  Confession videos

*  Wanted posters

= Riddles

= Journals

= Centers

»  Word bank for the
day

s (Glossaries
= Digital Glossaries

Written Mathematical Representations - Mathematical Press Students fo Write
Arguments Vocabulary a Mathematical
Argument
Writer's role (think Use the talk frame Model their Multiple solutions,

common
misconceptions
Student A thinks X.
Do you agree or
disagree? Why?
Student A thinks X.
Student B thinks Y.
Who do you agree
with, and why?
{Sometimes A right,
sometimes B right,
sometimes both
right, sometimes
neither; from Bostiga,
Cantin, Fontana, &
Casa, in press)




Tips to Press Students to Write Mathematical Arguments
Compiled by Tutita M. Casa & Madelyn W. Colonnese
NCTM National Conference, April 16, 2015

Add in a writing support specific to argumentation.
*  “Write a mathematical argument to answer the

following question”
e "Write your claim”
= "Include evidence”
*  “Consider your warrants”
= “Convince a classmate”
* Addinaframe{e.g., "Ithink __ because )

Press students to explain why.
¢ Do not use simply “exptain”
e Add: "Explain why”
* Start the prompt with “why”
* Use "explain your thinking”
» Address the second portion of MP 3:
o "Do you agree? Why?"”
o "Do you agree or disagree? Why or why not?”

Skip procedural questions and eliminate the repetitive
question
* Not: “Solve the problem. Explain.” or “Show how
you figured this out.”
* Instead: “"How do you know your thinking is
correct?” “"Show how know you are right.”

Push past procedural explanations
* Present a part of a procedure and have students
explain why
*  “What have you learned in class to defend your
reasoning?”

*  "How will you use to explain how to solve
f?.“’




