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Problem

“Writing is another important component
of the discourse” (NCTM, 1991, p. 34).

= Enhance learning

(Borasi & Rose, 1989; Rothstein, A., Rothstein, E., & Lauber,
2003; The National Commission on Writing, 2003)

= Become active learners (Kasparek, 1996¢)

= Foster deeper understanding

(Emig, 1977, Imscher, 1979, Odell, 1980, and Vygotsky,
1962, as cited in Kasparek, 1996; Rothstein, A., Rothstein, E.,

& Lauber, 2003) mathemat cal

WRIT NG



What is “

Students should:
= Use “written communication” (NCTM, 2014, p. 29)

= “Construct viable arguments and critique the
regsomng of others” by reading (NGA & CCSsO, 2010,
P.

= "Justify and explaln iIdeas in order o make their
reasonlng clear” (National Research Council, 2001, p. 130)

= “Express themselves increasingly clearly and
coherently” (NCTM, 2000, p. 62)
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How We Define “Writing”

Must include:
= Words, phrases, and/or sentences

*May not use correct writing conventions
Might include:

= “Mathematics is so often conveyed in
symbols” (NCTM, 2000, p. 60).

= Other representations, such as drawings,
tables, and graphs (NCTM, 2000)
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How is mathematical writing

discussed in the literature?

Writing in Math Class Sorting Activity
@ S O r-I- -l- h es e -l-y p e S These are types of mathematical writing described in the literature on
mathematical writing (primary and secondary grades).
e e ° [ Please sort these types of writing into a way you think makes sense.
Of er '|-I n g I n '|-O 0 Record your group's categories on chart paper, and be prepared to share.
o 1. Journal writing 2. Stories
C O Te g O rl e S 3. Creative writing 4. Pose questions
5. Mathematical concepts 6. Composing with key words
7. Reflection 8. Metaphors
@ R e C O rd yo U r 9. Word problems 10.Free writing
11.Problem solving 12.Observations
° h 13. Diary writing 14.Process
I d e O S O n C O r-I- 15.Paraphrasing word problems 16.Learning logs
17.Definitions 18.Elaboration
p O p e r 19.Letter writing 20.Events in history
21.Proof 22.Multiple entry logs
23.Compare and confrast 24. Argumentation
@ B e p re p O re d TO 25.Who's who in math 26.Applied use of language
27.Summarizing 28.Predictions
S h O re 29.Expository 30.Poetry
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Types of and Purposes for
Elementary Mathematical Writing:
Task Force Recommendations




Goals

1. Consider various purposes for which students might
be asked to write in their mathematics class;

2. Reach a consensus about the types of elementary
mathematical writing that are reflective of these
multiple purposes and recommend the types that
leverage students’ mathematical learning; and

3. Account for perspectives from multiple
stakeholders, evidence of students’ potential for
writing productively in mathematics, and multiple

sets of curriculum standards. >
mathemat cal
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Task Force Members

Tutita Casa, Janine Firmender, June Cahill, Fabiana
Cardetti, Jeffrey Choppin, Jeremy Cohen, Shelbi
Cole, Madelyn Colonnese, Juanita Copley, Michael
DiCicco , Jack Dieckmann, Jennifer Dorl, M.
Katherine Gavin, Michael Hebert, Karen Karp, Erika
LaBella, Judit Moschkovich, Karen Moylan, Natalie
Olinghouse, Sarah Powell, Erin Price, David Pugalee,
Betsy Rupp Fulwiler, Linda Sheffield, Ryley Zawodniak

mathematics and writing education,
mathemartics, English language learners;

regular, special, and gifted education;
assessment and curriculum development




Elementary mathematical writing?

secondary and beyond

mathemat cal

WRIT NG




aTHp O roE Ty
MATHposmy i @
M ;HMATH MATHB’

ey
z;'

MATH

i(’
pOETRY ;ﬁx ;

“' ) )OETRY > *MATH -\ru

X MY Math Word ProHGMS z
E Journal

Read #, draw #, Solve it

: -
Leverage mathematical Ieo;rnmg
: Encourage reasoning:



Overview of Our Process

Types of and
purposes for
mathematical

writing

SPIOPUDIS
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Group Work Process

Small
groups
revise
working
definitions

Members Small

Small identify types QLDU ps
groups share
engage of and working
with writing PUrposes fOI" definitions

items mathematical with the

wri’ring ask Force

Small
groups
revise
working
definitions



Writing that Takes Place
in Math Class
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Writing that Takes Place
in Math Class

Writing about Mathematical
math writing
mathemat cal
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Writing that Takes Place
in Math Class

Writing about Mathematical
math writing
Forefronts
literacy

Can “substitute” other
content ared

mathemat cal

WRIT NG




Writing that Takes Place
in Math Class

Writing about Mathematical
math writing
Forefronts Furthers learning of

iteracy mathematics

Can “substitute” other Distinct to the

content area mathematics
discipline
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Writing that Takes Place
in Math Class

Writing about Mathematical
math writing
Depends:
mathemat cal
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Elementary

mathemat cal
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Considerations

= All elementary students should write
mathematically, with any necessary
accommodations

= Recommendations start in kindergarten

= Writing develops across multiple continuq,
iINncluding within and across years

» The audience influences students’
mathematical writing

= Mathematical writing may take multiple

forms '
mathemat cal
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Type Purpose Form

Method of : :

: The intention or :
conveying desired result of Presentation of
thinking in written . the writing

the writing
form
Persuasive Convince Letter
someone of your
position
mathemat cal
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain

Argumentative

* To consfruct an argument
e To critique an argument
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain

Argumentative

* To consfruct an argument
e To critique an argument

Mathematically Creative

e To document original ideas, problems, and/or solutions
e To convey fluency and flexibility in thinking
e To elaborate on ideas




Student Writing Samples

= Review the 10 samples

» Decide what type of writing each
depicts

= Be prepared to share your reasons for
categorizing each sample
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain

Argumentative

* To consfruct an argument
e To critique an argument

Mathematically Creative

e To document original ideas, problems, and/or solutions
e To convey fluency and flexibility in thinking
e To elaborate on ideas




Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs
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Sample 4

. Sasha'’s challenge card read “Multiply to include all the
members in your family.” She has 4 people in her family
and her trip was 6,997. So she rounded the number to
7,000 and multiplied by 4 and got 28,000. She thought,
“Now, all | have to do is subtract 3 to get my answer.”

a) Do you agree or disagree with her reasoning? Why?

b) Find the total mileage.
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Some students made mistakes in their drawings. First, write down
the names of all the students who made mistakes. Then, choose
one student you would like to help. Write about their mistake and
how you would help them solve the problem correctly.

Aley, % o (.(\\(‘f'. A g e st ares.

Alex
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain
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How Many Ways Can You Measure a Cup?

Clging the measuring tonls show & veathar different wass You Can messure the paper Cup. Then
ChoDse 1 way. Draw and il about rour Findings.
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\\ : ‘ ERE R, Student Mathematician: Date: ngple
=& U@ [ > Mathematician's Journal Gavin, M. K.. Sheffield, L. J..

. " : Chapin, S. H., & Dailey, J. (2008).
Record breakers and makers: Usir
algebra to analyze change.
Dubuque, |A: Kendall Hunt.

2. 'This graph represents one team’s
results of the Orange Nose Push 4

experiment. Explain what the
horizontal line is telling you about the

relationship between the variables.
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain

Argumentative

* To consfruct an argument
e To critique an argument
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a. Which measuring tool was best to measure the circumference of
~the eggs?
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Exploratory

e To personally make sense of a problem, situation, or
onesownideaqs

Informative/Explanatory

 To describe
e To explain

Argumentative

* To consfruct an argument
e To critique an argument

Mathematically Creative

e To document original ideas, problems, and/or solutions
e To convey fluency and flexibility in thinking
e To elaborate on ideas




Awesome Algebra
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Lack of Guidance

= Reviewed over 1,200 prompts

= Grade 3 student books from 9
curriculum series (e.g., Everyday Math)

= Expectations re: what to write about and
how much were unclear

» Frequency 59 (Saxon) to 486 (My Math)

= 36.2% explain what; 27.4% explain why
"“What" procedural 42.7%, conceptual 17.2%
“Why" procedural: 30.7%, conceptual 27.3%




Teaching Considerations

= What do teachers need to attend to
when implementing:
Exploratory writing?
Informative/explanatory writinge
Argumentative writing?
Mathematically creative writing?
= How would you support preservice and
Inservice tfeachers’ learning of these®e
mathemat cal
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Types of and Purposes for

Elementary Mathematical Writing: Download the task
Task Force Recommendations fOI'CG

recommendations

[m] e [m]
-

hitp://mathwrifing.
education.uconn.edu




Teaching Considerations
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Research Implications

= What implications are there for
researchers studying:
Exploratory writing?
Informative/explanatory writinge
Argumentative writing?
Mathematically creative writing?

= What questions are important 1o aske

matbemat cal
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Research Implications
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Thank you’

Tutita Casa

futita.casa@uconn.edu

Janine Firmender
janine.firmender@sju.edu




