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This session will examine the use of practical
research-based literacy strategies to instruct students
in their approach to understanding math content.
These techniques for literacy instruction in the math
classroom will assist students in understanding how
to navigate both multiple-choice and free response
questions with greater independence.
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Solve the math problem below.

As you are working, think about what is happening
in your mind and how you would teach it in your
class.







REALITY



What is Math Literacy?

e

The tools we use develop, understand and refiect to help make
meaning of




Common Core Standards for ELA/literacy.
Standards set requirements not only for English
language arts (ELA) but also for literacy in Math!!!
What do these standards say? Students must be
able to read, write, speak, listen, and use
language effectively in our areas.
Specifies literacy skills and understanding
required for college and career readiness in
multiple disciplines.




“BUT, 1 AM A TEACHER OF MATHEMATICS...”

Math: Text Structure Traditional:

Non-fiction Text

Research shows: Research shows:

* More concepts per sentence than any other text * Topic sentence near

» Compact, lots of information with little redundancy beginning

e Text can contain words as well as numeric and non- ¢ Details, support
numeric symbols to decode main idea

« Page layout often leads to different pattern than * Read left to right

traditional left to right reading
* (Can contain graphics that need to be understood
with text intended to add comprehension but may

instead be distracting READING COMRREHENSION
 Many texts are written above grade level w

» Key ideas comes at the end in the form of a question

* Read through problem to ascertain main idea

* Reread to figure out details that relate to the
question

* Visualize the problem’s context

» Apply strategies that will lead to the solutions

 Use appropriate data from the problem statements




WE ARE 4/ TEACHERS OF READING

Math IS different.

To read proficiently like
mathematicians, students must read
differently. Implicit general “reading”
skills taught in other subject areas
simply do not generalize for most 5
students in math.




THIS SHIFT REQUIRES US TO:

Explicitly teach and discuss metacognitive strategies and
create a culture where teachers AND schools:

°* recognize that their years of experience and personal mastery of
skills and content create a misperception that children do or should
possess the same

°* model and discuss approaches to understanding and comprehension

* create and model the process of understanding, e.g. thinking out
loud, modeling, conferring, demonstrating and sharing

Students are expected to:
* “think about their thinking...”

°* become explicitly aware of and understand their own thought
processes

* demonstrate and communicate how they process information




In that culture, we think, “l do, we
do, you do together, THEN you

39
do.
Gradual Release of Responsibility

Demonstration Shared Practice Guided Practice Independent Practice

Dependence Independence

Teacher models Teacher explicitly Students practise Students apply Students

o Explains teaches and teacher the strategy with practice on their transfer

» Demonstrates and student practise coaching from own and receive learning to
o Thinks aloud together the teacher feedback 3 new

situation




How Do I Begin to Bring Literac
into the Math Classroom?

First, believe the research on
metacognition!

Then, begin by helping students to
learn how to explicitly monitor
for meaning in math. Focus more on the
process to read and learn than on the 5
process to achieve a correct answer.




Before we “Think Aloud,”
tell us how would you usually teach or process
a problem like this with your class?
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'&;‘ 5 The Celluloid Cinema sold 150 tickets to a movie. Some of these were
= child tickets and the rest were adult tickets. A child ticket cost $7.75
and an adult ticket cost $10.25. If the cinema sold $1470 worth
of tickets, which system of equations could be used to determine
how many adult tickets, a, and how many child tickets, ¢, were sold?

(1) a+c=150 (3) a+c=150
10.25a + 7.75¢ = 1470 7.75a + 10.25¢ = 1470

(2) a+c= 1470 (4) a + ¢ = 1470
10.25a + 7.75¢ = 150 7.75a + 10.25¢ = 150




LET’S “THINK ALOUD.”

Let f be a function such that
fR+h)-12) _,
h

lim
h—0
Which of the following statements is true?
(1) f is continuous at 2

(2) f is differentiable at 2
(3) the slope of the tangent line to f at 2 is equal to 5.




LET’S PROCESS.




WHERE ELSE TO START?

Monitor for Meaning

*Model “Think Alouds”; allow students to think aloud
for you, with peers, etc.

*Think-pair-share about PROCESS frequently.
Pause to process. Assume confusion!

SPLZILER
*Establish your “Instructional Purpose.” ALERT'
*Create “Signposts.”

*Scaffold and embed metacognitive questions into
existing material or discussions.

*Use post-its, highlighters, and annotations with a
purpose — until proficiency and mastery are clear.




RESEARCH-BASED
Strategies for EXPLICITLY:
identifying text structure (question at
end)
* annotating word problems
1. What two places may cause students difficulty? e TE ading, annotating and processing
with a partner or think-pair-share
* modeling a think aloud
* having students think aloud in pairs or
conference with teacher
» scaffolding, breaking down tasks in
2. What will you model that will help students negotiate the difficult parts? steps
* rephrasing questions and ideas “in plain
English”
* highlighting important information
* summarizing, reworking the questions
» using post-its for questions/where
students are struggling with meaning
* having students pair/share questions,
confusion before answering questions
» asking 3 before me
» using research-based vocabulary
strategies (e.g. K.ILM. (V.I.P) vocabulary
or Marzano model)

How to Begin? Set a Purpose

Instructional Purpose .
(What Is Essential for Students to Know?)

3. What do they need to do with the information they are reading?

-~

4, How will they hold their thinking while they read?



ek

Example of Instructional Purpose (middle school):

. What is essential for students to know? Correctly identifying angles

. What two places may cause students difficulty? Vocabulary and definitions

. What will you model that will help students negotiate the different parts?
How will you model and think aloud for students? How will you assess their
thinking and processing?

Explain the vocabulary word, provide the visual, then the definition is needed to
understand the angles.

What do students need to do with the information they are reading?
We organized the vocabulary and definitions so all the information was in one

convenient place for the students.

. How will they hold their thinking while they read? How will they retain their
learning and new concepts and monitor for meaning?
We considered the KIM Vocabulary sheet, which led to a Vocab, Info, Picture (VIP)
chart. This became the students’ study guide. We then decided the guides should
be cut up and folded over if copied on one side for the students to remember and
reuse to help them to retain their learning.



Before considering “Instructional Purpose”:
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After considering “Instructional Purpose”:
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Signposts:
Signs for critical patterns to help students

decode and comprehend a difficult
problem/text/vocabulary

Catchy title

THE MODEL
Explanation of WHY we are “stopping”

— When you are given information about a
figure or model, you should stop and ask
yourself:

Anchor question — “Why might the given be important?”

The answers will tell you about some

Answer to the question

relationship in the figure that will lead
to an equation or a next step
in a proof.




Pre-Signpost Assessment:

10) In the diagram below of AHQP, side HP is extended through Pto T, mZQPT = 6x +
20, mZHQP = x + 40, and mZPHQ =4x —-5. FindmZQPT . (8 points)

(x + 40)°

(Not drawn to scale)




Pre-Signposts Assessment:

10) In the diagram below of AHQP, side HP is extended through Pto T, m£QPT = 6x +

20, mZHQP = x + 40, and mZPHQ =4x -5, Find mZQPT . (8 points)
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Using Signposts

10) In the diagram below of AHQP, side HP is extended through Pto T, m/QPT = 6x +
20, mZHQP = x + 40, and mZPHQ =4x-15. FindmZQPT . (8 points)

(x + 40)°

(6x + 20)°
v P H

(Not drawn to scale)

THE MODEL

When you are given information about a
figure or model, you should stop and ask

yourself:
“Why might the given be important?”

The answers will tell you about some
relationship in the figure that will lead
to an equation or a next step
in a proof.




After Signpost Assessment:

19) Given ACMREM = MP, )2C = 5x — 10, 2P = x + 30. CP is extended to create
exterior LMPD. (8 boints)
a. Find the msM. % Sl 1
b. Find the mzMPD. (¢ 1 =1
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Not all concepts work with
the same signpost.

PUNCTUATION

When you are reading a problem and see
a comma, period, semicolon, colon or the
words “AND” or “IS”, you should stop and
ask yourself:

“Why might this break in the

problem be important?
The answers will tell you about some
: equation to focus on, or information that
will allow you to create an equation or
some important information that
. \ill lead to a solution to the

T

When you see an equation (=) or an inequality (<, >)
and are asked to solve it, you should stop and ask
yourself:

“What are the identifying properties?”

Sl |mportant symbols like radical and absolute value J
. signs along with exponents and the number

of terms will tell you how to solve your
given equation or inequality.




GUESS THE SIGNPOST

In AABC, the measure of ZB is 21 less than four times the measure of ZA, and the

measure of ZC is 1 more than five times the measure of ZA. Find the measure, in

degrees, of each angle of AABC

PUNCTUATION

When you are reading a problem and see
a comma, period, semicolon, colon or the
words “AND” or “IS”, you should stop and
ask yourself:

“Why might this break in the

problem be important?
The answers will tell you about some
. equation to focus on, or information that
will allow you to create an equation or
some important information that
R, \vill lead to a solution to the

THE MODEL

When you are given information about a
figure or model, you should stop and ask
yourself:

“Why might the given be important?”

The answers will tell you about some
relationship in the figure that will lead
to an equation or a next step
in a proof.




E Christina Pawlowski
MeCPawlowski

Best part of my day? My student commenting
on how much he loves the signposts on

displayl Thank you @KyleneBeers
|

Kylene Beers liked
my tweetlllll




LET’S PROCEM.

LOOK, IT'S ALMOST
it O'CLoCK!

WOW, THE LAST TWO
HOURS REALLY FLEW BY!

I HOPE THE TEACHER
DIONT SAY ANYTHING
IMPORTANT.




Scaffolding

BEFORE
Question C: F
Construct a Two-Column Proof: A B
Given: AC and BD bisect each other. T

Prove: A4EF = ACEG




Student work before scaffolding

¢) Two-Column Proof (17 points) > & ,
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Scaffolding

Question C:
Construct a Two-Column Proof:

Given: AC and BD bisect each other.

Prove: A4AEF = ACEG

1) Before you begin the proof, consider the Prove statement. What theorems could be
used to justify this statement? (Hint: There are five, list all)

2) Mark your model from the Given statement. Based upon these markings what pair
of triangles contain your marks?

3) Is the pair of triangles you listed in (2) the same as the pair of triangles listed in your
Prove statement?

4) If you answered yes, either talk to a partner or your teacher. If you answered no,
what type of proof is this?

5) Can you easily prove the pair of triangles you listed in (2) congruent? If yes, state
the method. If no, consider this hint. (Hint: Look for a pair of vertical angles).

6) List all of the pairs of congruent corresponding parts (sides and angles) for the
triangles from (2).

7) List all the pairs of corresponding parts (sides and angles) for the triangles in the
Prove statement.

8) Are there any comresponding parts that you wrote for (6) AND (7)? If yes, state
them.

9) Examine your markings from your given statement and the corresponding parts you
listed in (8). Is it now possible to prove the Prove statement? If yes, list the
method.

10)Using all of your answers above you have formulated a plan for this proof.
Complete the proof on the following page.



Student Work with Scaffolding

Question D:
Construct a Two-Column Proof

Given: AEC, BED, GEF .

OVBD AN b\ (O Gven
BD and GF bisect each other\cy:,a«:o:C u.f;orc &EH:{&\B N '@ DIERONS ok MAQRGNS
Prove: ADEC = ABEA L0 ond GF Moo dmde Seaenett
®GE ZEF WO Q= Pones )
B‘:-_ - ED ’_’ fK-) \“\C‘ ‘_‘)ﬁ(\\n’,) \‘\\\L) (,\ v X i \‘
Q< HEG Y VAN AT €S
OE NN LD ;\_) Neascol s Ot =
= £ ‘c_.\
O:ee =<0 Gy S 2300

5‘2\‘?@ <LT§M (D e pocks o€ = NS ok
@ébﬁﬂ\&m LVoEC | ®—- m\t{‘.’:ﬁ'g\\f\s\\\\o AN
O«C vemol < Lo o8 )

@ (@en = Lo O \eweos &5 O =
QpoEC ¥ NEER | W DN 2 N




Student Work with Scaffolding

Question D: Part A-

Construct a Two-Column Proof  On this side list questions that would lead someone through this proof. To help you with
this think of the questions Ms. Pawlowski asks in class or write down the questions you are

Given: AEC, BED, GEF . asking yourself in your head as you are going through this proof.
Part B:
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="
Post-It with a Purpose€

. Post-it notes make it possible to mark student
thinking when reading a problem.

. Post-it notes can flag a page and mark a line
or question SO readers can:
. find a part quickly
. mark a confusing part to get




Post-It with a Purpose
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Annotate with a Purpose

. Annotating allows students to mark notes to
hold onto their thinking.

. Annotations can flag a page and mark a line o

question sO readers can:
. Summarize important theorems

. mark a confusing part to get




NOT LIKE THIS, PLEASE!

R

When a teacher says
"Only highlight the important parts"




ANNOTATION STARTS AT HOME

PROPER ANNOTATION MUST BE MODELED AND EXPLICIT.

Given the diagram pictured to the right, prove that Zw = 2y + /2, .

o

B

ao?

.

1991 ABS
]
S M 'O‘\'r‘(— Wf‘é_ :
J ax s
Let f be a function th continuous on the closed interval [-3.3]. The
function f and its derivatives have the properties indicated in the table below.
X 0 O<x<l|1l]|l<x<?2 2 2<x<3
f(x) 1 Positive | 0 | Negative -1 Negative
f’(x) | Undefined | Negative | O | Negative | Undefined | Positive
& 5
f”(x) | Undefined | Positive |0 | Negative | Undefined | Negative

_ 1
£0I=0 T F (5
(a) Find the x-coordinate of each point at which f attains an gbSolute maximum valu O

z’ \=0r solute minimum value> For each x-coordinate you give, state whether f
“0“\ s an absolute maximum or an absolute minimum.

(b) Find the x-coordinate of eacl@iul of inflection 91 the graph of /. Justify your

answer. F'\( x) ___._O —_— S,br\ Cl’\&"l e




WRITE AROUND GENTER

AWAY TO HAVE STUDENTS COMMUNICATE THEIR IDEAS
S/HENTIYTHROUGH WRITING.

THIS ACTIVITY GAN BE USED TO INTRODUCE OR GLOSEA
UNIT.

TEAGHERS ARE ABLE TO SEE HOW THE STUDENTS ARE
THINKING ABOUT A TOPIC AND BE GIVEN A CHANCE TO
CORRECT ANY MISCONGEPTIONS OR PRAISE ANY
INTERESTING OBSERVATIONS.




YOU MAY:

°* ANSWER THE QUESTION
s;r[ﬁgliv,lﬁliﬁ,rg n *JOTDOWN YOUR THOUGHTS
"CONVERSATION" = NPIDERS
CENTERED ON * RESPOND TO YOUR GROUP
QUESTIONLISTED ~ MEMBERS

ONTHE POSTER  *BUILDOFF OTHERS IDERS
" *ASKGROUP MEMBERS

QUESTIONS




WRITE
AROUND
CENTERS IN
ACTION

b=
Obeiwat
ronypenien
= el gy B o et R ]
= il f f- r..m..p-. o
e .r‘i-l-'

v,

_ﬂn,f {l'q-r.l
rr 2




D = O, E is the midpoint ©F BC

: : BL
2. Given: BO=C g L1
Prove: ALB = Z7 ,(‘%‘
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STUDENT WORK
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ity

My brain has too ,

many tabs open. |
CONVERSATION. ||




Do | Really

Comprehending Math
Mathematics by Arthur Hyde

Instruction

Literacy Strategies
for Improving

by Cris Tovani -
Readmg
. o Nonhction
Reading Nonfiction :

Mosaic of Thought
by Ellin Keene & Susan Zimmerman




THANK YOU F(IH IIIINING ME TODAY!

Contact Information
Christina PawlowskKi
" @MsCPawlowski
CPawlowski@commack.k12.ny.us




