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Disclaimer

Presentation materials are for registered
participants of the 66th Conference on Exceptional
Children. The information in this presentation is
intended to provide general information and the
content and information presented may not reflect
the opinions and/or beliefs of the NC Department of
Public Instruction, Exceptional Children Division.
Copyright permissions do not extend beyond the
scope of this conference.
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Conference description

Come experience how reading, writing, and
mathematics comes together in an effective
lesson to empower students’ mathematical
thinking. Explore strategies that actively
engage students in meaningful learning that
makes a difference in students’ mathematics
achievement.
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Writing in
Mathematics
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CCSS for Writing

» Writing standard CCSSI 2010b calls for elementary
school students to write across the curriculum,
which includes mathematics.

» CCSSilc list three writing types, narrative, which
may be more central to other subjects, the definitely
remaining two apply to mathematics. Mainly, “an
argument is a reasoned, logical way of
demonstrating that the writer’s position,... or
conclusion is valid” and “informational/explanatory
writing conveys information accurately” (p. 24).
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¢ Reflect on where you are in the cowrse and complete

H the following statements. Select two. =
Writin jics

Now I understand

CC Dat I sull do not understand s
a I can help myself by doing hd
mu clas id ns
and You can help me by s
POSS g write a “mathography” in which you describe your
X feelings about and experiences in mathematics, both in
e b. H and out of school. Include the completion of the fepy
pu com| Statement What 1 like most (or least) about math is ... I IeX
4 7
choil o write a letter of advice to a student who is going to
ye take this class next year
f. Explain to a high school senior why it is important or
not important to do mathematics.
g Design two mathematical bumper stickers, one funny

and one serious.

SELF-ASSESSMENT: = — A

#4TH CONPERENCE DN EXCLPTAONAL CHILDREN

A Journey vof Cange

9/22/16

Writing & Math

» The process of writing requires gathering,
organizing, and clarifying thoughts. It
demand finding out what you know and
don’t know. It calls for thinking clearly.
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Writing & Math

» The process of writing requires gathering, organizing, and
clarifying thoughts. It demand finding out what you know
and don’t know. It calls for thinking clearly.

Similarly, doing mathematics depends on
gathering, organizing, and clarifying thoughts,
finding out what you know and don’t know,

and thinking clearly. |
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Writing & Math

The process of writing requires gathering, organizing, and clarifying
thoughts. It demand finding out what you know and don’t know. It calls
for thinking clearly.

Similarly, doing mathematics depends on gathering, organizing, and
clarifying thoughts, finding out what you know and don’t know, and
thinking clearly.

Although the final representation of a
mathematical pursuit looks very different
from the final product of a writing effort, the
mental journey is, at its base, is the same —
making sense of an idea and presenting it
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More Marilyn Burns | =

Writing in Math

* Innovative teachers can make writing an
invaluable part of math instruction.

« Writing in math class supports learning
because it requires students to organize,
clarify, and reflect on their ideas.

 Incorporating a mix of writing activities gives
me broader insights into my students’ math
experiences.
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Math & Writing
Strategies

Writing in Math Class? Marilyn Burns

Talk with students about the purpose of their writing.
Establish yourself as the audience.

Use students’ writing in classroom instruction.

Have students discuss their ideas before writing them.
Provide prompts.

Give individual help to students who don’t know what to
write.

Post math word lists.

Ask students to revise and edit.

Read students’ work to evaluate your teaching and to assess
progress.

1.
2.
3.
4.
5.
6.
7.
8.
9.
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Task: Class Party

» Suppose there are 25 students in yo
class and you have $10 for a class party.

 Tell how you would spend the money and
explain why you would spend it that way.
Use as much of the $10 as you can, but do
not spend more than $10. (There is no tax.)
Be sure your plan works for a class of 25.
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* Sx:de“‘s Class Party S, é
Item Cost
pitcher of Igmonade $2.50
(10 servings)
paper cups 69¢
(package of 24)
Ice cream bar 30¢
oatmeal cookies 99¢
bag of popcorn $1.09
(20 servings) )
napkins 49¢
package of 50
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Gathering Seashells
The children were picking up seashells at the beach.

What questions could you ask?

The graph shows the number of shells that each child picked up.

Our Shells

Katie
Bridget

Jackie

Allison

Kim

EELF-.ISSESB&EIW.'. .‘ =&
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What questions could you ask?

Shipley Aquarium
Admission Cost
Adults - $8.00
Children (ages 3 and over) - $6.50
Children (ages 2 and under) — Free
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Headline Stories

» Headlines sum up a story.

» Equations are like newspaper headlines—short
and to the point.

» Equations are connected to word problems the
same way a headline is connected to a news
story.

» Using headlines can help you see students

understandings and misunderstandings.
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Headline Stories

Solve the equation and write a word problem that goes with it.
5x15=n
-] e A o
W5 i

S\\l““ 1 Sive heaey b(\l\?/;‘;"jc\m']‘a‘y hel 16 Bupey bggs Wiy wif 0

A \
Lotkegk \o Gee Who Yol e Wk Wy \aboets You mubigked, \\eoh Wey W)
I & f Mo (!
o ey hupe?
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Headline Stories

Solve the equation and write a word problem that goes with it,

5x15=n

)
e
13

v (

b
[
Y. howe § 9('\4 &N Aoy, e\ Mansles, pafet ol

Yurhe. tachh (et 3\"(5 \S cups of fasd.tow L:"\f7
CLA"',« & @A Ao YO need Jo feed ol e pe’

N=75
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Headline Stories

Headline: 524 =[]

Headline stories can be as easy or as
difficult as you make them!

Students might be asked to write
problems about equations that include
fractions, decimals, percents, or
variables.

o - _ A
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Teaching and Learning
Mathematics

» The rules and procedures of mathematics
little sense to many students. They memorize
examples, they follow the rules/procedures, do
homework, and take test, but they do not
understand what it means.

* It's great to get the answer, but what good is it if
you can'’t explain it to anyone? apply it?
understand it?

+ Getting started: Describe what we did in class or
discuss the most difficult problem, ,

ountryman, J. (1992). Writing To Learn

1 Hanover St., Portsmouth, NH 03801-3912.
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Translate using Symbols

* 4 dollars and 10 cents is greater than
4 dollars and 5 cents

¢ One-fourth of 16 is 4

* Doubling a number then adding six
more
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Translate the Symbols
*12=7+5

*4+x=6
*3x4>2x5
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Which Is More Challenging?

* 4 dollars and 10 e 12=7+5
dolars nd Sconts© 47X
*+ 3x4>2x5

* One-fourth of 16 is 4

* Doubling a number
then adding six

Gy

A&
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Building Vocabulary
in Mathematics

Sl SESSME L
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Learning math is like learning an
new language...

Students may excel in
computation, but their ability to
apply their skills will suffer if
they do not understand the
math vocabulary used in
instructions and story problems.
One of the strategies used in
this study to strengthening
students’ ability to communicate
mathematically was the
modified Fraye

Visual Vocabulary

Bruun, F., Diaz, J.M., & Dykes, V.J. (2015). The Language of Mathematics.
Teaching Children Mathematics, 21(9), 530-536.

SESSME
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Learning math is like learning an
new language...

Visual Vocabulary Model used to work on new
st Sk mathematical vocabulary or
f;?_{":-'?«:-,,:;_ T M0 review a past mathematical
- vocabulary. Teachers can check

b
adt student work for understanding

Ha and identify misconceptions.
= N eI “Addend means...| ‘addend’
=3 = .
o : school everyday” instead of
‘g“{f [ attend school every day.
G
=ile

dg-

Bruun, F. Diaz, J.M.. & Dykos, V.J. (2015). The Language of Mathematics
Toaching Chigron Mathomatcs. 2119) 530.536.
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A meaningful driving question motivates
kindergartners to engage...

Dear Children,

| have a lovely story that | want to
surprise some preschoolers with, but |
am in a bit of a pickle. | am going to
buy one puppet that appears in the
story, but | can’t decide which one. |
was wondering if you could listen to
the story and help me decide which
puppet to buy.

Thank you,

Miss Rice, preschool teacher

Hourigan, M., & Leavy, A. (2016). Practical Problems: Using Literature to Teach
Statistics. Teaching Children Mathematics, 22(5), 282-291

- [l:r: ctical
Hlems:

==
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Making math meaningful using
mathematics vocabulary...

Oral language can affect not only reading proficiency ,‘\ o\
but also math proficiency.

Students were making connections because
conversations among partners included specific

vocabulary.

—

“| observed students attending to precision,
which | had once seen as unattainable.”

Pace, M. H., & Orliz, E. (2015). Oral Language Needs: Making Math Meaningful. Teaching

ol - _ A
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Task: Listen...

Estimate how much money | have.
* | have less then a one dollar.
* | have more than half a dollar.
* | have all dimes.
* | have more than half a dozen coins.
* | have more than the value of 3 quarters.
* There is an odd digit in the amount | have.

Starters and Stumpers — Marcy Cook

9/22/16
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A Journey of Lnange

Estimate how many pieces of paper

| have...

* There is enough for every person in the class to
have one piece, with some left over.

e Itis not a number you hear when counting by
tens.

e Itis not a number you hear when counting by
fives.

* Itis between 30 and 70.

e Itis less then 50.

* Itis more than 39.

* Itis even with 2 different digits.

Starters and Stumpers — Marcy Cook
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Recommendations...

 Establish the expectation to write™
regularly
» Connect oral and written discourse

+ Attend to writing task that promote
mathematical reasoning

* Focus on mathematical argumentation

Casa, T.M., (2015). The right time to start writing. Teaching Children Mathematics, 22(5), 269-271.
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Research Study... E
Writing to Learn in Math )
The Results At :&aﬂm.wn‘.nmmﬂ
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Building Vocabulary
Sort and Label
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Possible Sort and Label

* sum, minus, join, compare, subtract, add, take
apart, plus

 pint, foot, measuring cup, ounce, inch, scale,
yard, pound, ruler

* square, trapezoid, hexagon, rectangle, rhombus,
triangle, pentagon

* expression, equation, addition, operation,

inequality, comparison, variable, division
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Word Webs

Select a word or
phrase.
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Let’s Create a Number Web!
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Number Web

ol 7 / \:‘
l \\h 0%

|0 s

Number Webs encourage
flexibility with numbers.
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Word Boxes
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Definition Picture

Symmetry

Real life example
face butdTly Some
- eras

A

Other words

«eqa0l <hne 9
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Definition Picture
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Integer

Real life example Other words

‘Neaodve
Positive
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Building Vocabulary
in Mathematics
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Key Words

“Math is not about decoding clues but
about reasoning and making sense of
situations.”

“Flexibility in thinking about operations
is essential.”

Casa, .M., (2014). The right time to start writing. Teaching Children Mathematics, 21(4), 197-198.
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Avoiding Key Words

* Key words are misleading.

* Many problems have no key words.

* The key word strategy sends a terribly
wrong message about doing
mathematics.

A sense making strategy will always
work.

9/22/16

Van de Walle & Lovin (2006)

- _ A
SELF-ASSESSMENT: #4TH CONPERENCE DN EXCEPTAONML CHIEDREN

A Journey of Change

- _ A
SELF-ASSESSMENT: #4TH CONPERENCE DN EXCEPTAONML CHIEDREN

A Journey of Change

17



=1 A [
cole. | \_\ng l(jo pelces or CQr u.’{.‘-,/.
i 5 7
s WIAEL : B _ I‘ Al L[ "‘J»\ Ve ‘.LJIL‘.Z -
0 h riends WNOT 1S the

[\/l',f_)l('_ \M\; |"C';.“)

SELF-ASSESSMENT: = — A
A Journey of Change

#4TH CONPERENCE DN EXCLPTAONML CHILDREN

9/22/16

Make sense of the problem.
Key words don’t work...

4  Kim and Sara sold bags of cookies.

. Each bag had 8 cookies.
. Kim sold 4 bags of cookies.
Sara sold 5 bags of cookles.

What is the total number of cookies Kim and Sara sold?

A 72
B 60
A. 27%
c =2 B. 8%
C. 6%
D 17 D. 60%

5 =N
SELF-ASSESSMENT: W LICLPTIONM CHILDREN
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Make sense of the problem.
Key words don’t work...

12 Each of 5 boys ate % of a pizza, What s the total amount of pizza the boys ate?
A 4% pizzas
B 4pizes
¢ 3% pizzas
A 12%
y B. 66; %
D 3 pizzas o

ol - _ A
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Make sense of the problem.
Key words don’t work...

13 There are 24 boves. Two of the boves are empty, Each ofthe other boxes containg

2 eresers, Hon many erasers are there aftgether?

A2

b

C 4
A. 4?%

D 4 C. 2%
D. 17%
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Make sense of the problem.
Key words don’t work...

1 Tammy has 6 vases of tups. There are 9 tulips in each vase, What s the total

number of tulips in the vases?

A 1S

B 3%

C ¥
A. 22%

D 6 B. 2%
C. 73%
D. 3%
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STANDARDS FOR
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Make sense of problems and
persevere in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and
critique the reasoning of others.

-

Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

~

Look for and make use of structure.

Look for and express regularity
in repeated reasoning.

19
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Speaking in
Mathematics
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Eliminate It!

» As a group, decide on the concept
that should be eliminated with
reasoning or math data to back up
your decision.

» There may be more than one way to
eliminate an item! v

» Create your own.
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Eliminate It
[ add l subtract ]
[ multiply I oin ]
rectangle cylinder
circle triangle
21 63
7 84
yty+y 3y
v 2y+y
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Agree or Disagree?

75% is more than 2/3.

Tell why you agree or disagree.
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Agree or Disagree?

Agree or Discgree?

75% is more thon g

Tell why you agree or disagree.

[ aqeee Thai 15%
\5% & e Same

: )
& T |
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Agree or Disagree?

Agree or@‘sa_ggeoﬂ)
5 nickels are worth more than 3 dimes.

Tell why you agree or disagree.

T deagree cecovse O dme &
ok IO and vnee oe 3.
0+ O+ 1O =30.NCKe & e nor 5 &
ONd Hnere are B NICKEs. B8
B-2%. 2906 BSeAnan 304
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Agree or Disagree?

» Jim has 12 pencils and Annie has 8. Jim has
more than Annie.

* 7+ 3 and 4 + 6 are the only ways to make 10.
* 9is an even number.

* 6 tens and 3 ones is the same as 5 tens and 13
ones.

« 3 jars of peanut butter for $7.50 is a better deal
than 4 jars of peanut butter for $10.20.
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Reading
in Mathematics
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CCSS for Reading

* Ask and answer questions to demonstrate
understanding of a text, referring explicitly to
the text as the basis for the answers.

» Describe characters in a story (e.g., their
traits, motivations, or feelings) and explain
how their actions contribute to the sequence
of events.

» Determine the meaning of words and phrases
as they are used in a text, distinguishing
literal from nonliteral language.
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HELENLESTER

», Me First

= 1 Htustrated by LYNN MUNSINGER
4 \

https://ww: utub m/watch2v=VtBAwjyXFfY Lester, H. (1995). Me first. Houghton Mifflin Harcourt.
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Pinkerton and his four pink plump friends were
getting ready for a trip when 1 fell down.
How many pigs were left standing?
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What questions do
you have?
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Contact Information

Kitty Rutherford
kitty.rutherford@dpi.nc.gov

Website:
www.ncdpi.wikispaces.net
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For all you do for our students!
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