GRADUATION

| The Measure of Tomorrow

d Principles to Actions-

Ensuring Mathematical Success for All

Denise Schulz

Lisa Ashe
NCDPI-Mathematics

T PUBLIC SCHOOLS OF NORTH CAROLINA
£ November 18-20, 2015

Welcome

GHADUATION
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

Beliefs about Teaching and Learning

—

GHADUATION
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

10/29/15




Sort the Beliefs

Productive Unproductive
Beliefs & Beliefs

Principles to Actions pg. 11
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Beliefs About

Principles to Action, pg. 11
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Beliefs About
Teaching and Learning Mathematics
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Teaching and
Learning

Access and Equity
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. Mathematics Teaching Practices

1. Establish mathematics goals to focus learning

2. Implement tasks that promote reasoning and problem
solving

Use and connect mathematical representations
Facilitate meaningful mathematical discourse
Pose purposeful questions

Build procedural fluency from conceptual
understanding

Support productive struggle in learning mathematics
Elicit and use evidence of student thinking
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. Mathematics Teaching Practices

1. Establish mathematics goals to focus learning.

2. Implement tasks that promote reasoning and problem
solving.

Use and connect mathematical representations.

Facilitate meaningful mathematical discourse.
Pose purposeful questions.

Build procedural fluency from conceptual
understanding.

Support productive struggle in learning mathematics.
Elicit and use evidence of student thinking.
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What do you notice?
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Principles to Actions
Mathematics Teaching Practices

1. Establishm athematics goalsto focus
leaming
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@ common con=

Common Core State
Standards for Mathematical Practice
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1. Make sense of problemsand persevere in
Iving th

problem solving
3. Use and connectm athematical

2. Reason abstractly and quantitatively.
3. Construct viable arzum entsand critique

representations.

the reasoningof others.

4. Facilitate m eaningful m athematical 4. Modelwith m athematics.
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discourse 5. Use appropriate toolsstrategically.
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8. Elicit anduse evidence of student thinking.
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Math Goals What might be the math learning goals?

Tasks & What representations might students use in
Representations reasoning through and solving the problem?

How might we question students and structure

Discourse & i i
Questions class discourse to advance student learning?

Fluency m How might we develop student understanding
Understand to build toward aspects of procedural fluency?

How might we check in on student thinking
and struggles and use it to inform instruction?

Struggle &
Evidence
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How Many Colored Pencils?

There are 6 tables in Mrs. Potter’s art
classroom. There are 4 students sitting at
each table. Each student has a box of 10
colored pencils.
How many colored pencils are at each
table?
How many colored pencils do Mrs. Potter’s
students have in total?
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How Did You Solve the
Problem?

Share your
representation
with the other
people at your
table.
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Tasks & What representations might students use in
Representations reasoning through and solving the problem?

Different Representations should:

* Be introduced, discussed, and connected.

* Be used to focus students’ attention on the
structure of mathematical ideas by examining
essential features.

» Support students’ ability to justify and explain
their reasoning.

Lesh, Post, & Behr, 1987; Marshall, Superfine, & Canty, 2010;
Tripathi, 2008; Webb, Boswinkel, & Dekker, 2008
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Use and connect
mathematical representations.

Because of the abstract nature of
mathematics, people have access to
mathematical ideas only through the
representations of those ideas.

(National Research Council, 2001, p. 94)
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A Possible Solution:

a. There are 4 students each with ten pencils at each table.

There are 10, 20, 30, 40 pencils all together.
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b. There are 6 tables with 4 boxes with ten pencils each.
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We can combine the 4 boxes from 2 tables to get 8 boxes, and then
take 2 from one table to get 10 boxes. We can do this twice.
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This means there are 2 groups of 10 boxes which is 200 pencils,
with 4 groups of ten pencils in addition to that.

So there are 240 pencils all together.
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Another Possible Solution:

a. Each student has a box of 10 pencils, which is one group of 10.
There are 4 students at each table, so there are 4 groups of 10
pencils or 4 x 10 pencils at each table. We also know that the "4" in
the number 40 means "4 tens" so we know there are 40 pencils at
each table.

b. First, there are 4 X 10 pencils at each table. Since there are 6
tables, and 40 pencils at each table, there are 6 x 40 pencils in total.
This 40 arose as 4 groups of 10, or, 4 X 10, so there are

6% (4% 10)

pencils in total. By the associative property of multiplication, this is
also (6 x 4) x 10 = 24 x 10 pencils. 24 tens is 240, so there are 240
pencils in total.
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Another Possible Solution:

a. There are 40 pencils at one table.

NN

0 10 20 30 40

b. There are 240 pencils all together.
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Use and connect
mathematical representations.
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Important Mathematical Connections
between and within different types of representations
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How are these solutions connected?

This means there are 2 groups of 10 boxes which 1s 200 pencils,

with 4 groups of ten pencils in addition to that.

S0 there are 240 pencils all together.

. There are 40 pencils at one table

- Each student has a box of 10 penclls, which 5 one group of 10,
There are 4 students o each table, 5o there are 4 groUps of 10
pencis or 4 10 pencls at cach table. e also know that the "4” in
the number 40 means 4 tens” s e know there are 40 pencls at.
each able

. Firs, there are 4 x 10 pencis at each table. Since there are &

ables, and 40 pencils at each tale, there are 6 x 40 pencis i tota

This 40 arose a5 4 graups of 10, r, 4 10,50 there are
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30506 x4 10 = 24 x 10 pencls. 24 ens s 240,50 there are 240

pencis i toal.

0 10 20 30 40
b. Tnere are 240 pencis all together.
0 40 80 120 160 200 240
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Proficient problem solvers
frequently use representations to
solve problems and
communicate results.

Boaler, What's Math Got To Do With It?, 2015

10/29/15
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Recommendations for Implementation

« Select visual representations that are appropriate for
students and the problems they are solving (Woodward et
al., 2012).

« Teach students that different algebraic representations
can convey different information about an algebra
problem (Star et al., 2015).

« Make explicit connections between representations.

« Strengthen students’ representational competence by:
1. Encouraging purposeful selection of representations.
2. Engaging in dialogue about explicit connections among

representations.
3. Alternating the direction of the directions made among
representations. (NCTM, 2014).
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Fluency from How might we develop student understanding
Understanding to build toward aspects of procedural fluency?

Procedural Fluency should:

 Build on a foundation of conceptual understanding.

» Over time (months, years), result in known facts
and generalized methods for solving problems.

» Enable students to flexibly choose among
methods to solve contextual and mathematical

problems.
Baroody, 2006; Fuson & Beckmann, 2012/2013;
Fuson, Kalchman, & Bransford, 2005; Russell, 2006
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How does this task develop a
foundation of conceptual
understanding for building toward
procedural fluency?
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Research Shows:

» “Students who use memorization as their
primary strategy are the lowest-achieving
students in the world.”

 “Students who were achieving at high
levels were those who had worked out that
numbers can be flexibly broken apart and
put together again.”

Boaler, What's Math Got To Do With It?, 2015
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Compression of Concepts

Boaler, What's Math Got To Do With It?, 2015
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“Fluency builds from initial exploration and
discussion of number concepts to using
informal reasoning strategies based on
meanings and properties of the
operations to the eventual use of general
methods as tools in solving problems.”

Principles to Actions (NCTM, 2014, p. 42)
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Build procedural fluency from
conceptual understanding.

A rush to fluency undermines students’
confidence and interest in mathematics and is
considered a cause of mathematics anxiety.

(Ashcraft 2002; Ramirez Gunderson, Levine, & Beilock, 2013)

[o. 0%

NCTM | Tuic
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Struggle & How might we check in on student thinking

and struggles and use it to inform instruction?

Productive Struggle should:

» Be considered essential to learning
mathematics with understanding.

» Develop students’ capacity to persevere in
the face of challenge.

» Help students realize that they are capable
of doing well in mathematics with effort.

Black, Trzesniewski, & Dweck, 2007; Dweck, 2008;
Hiebert & Grouws, 2007; Kapur, 2010; Warshauer, 2011
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Support productive struggle in

learning mathematics.
The struggle we have in mind comes from solving
problems that are within reach and grappling with

key mathematical ideas that are comprehendible
but not yet well formed.

(Hiebert, Carpenter, Fennema, Fuson, Human, Murray, Olivier, & Wearne, 1996)

10/29/15
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Shopping Trip Task

Joseph went to the mall with his friends to
spend the money that he had received for his
birthday. When he got home, he had $24
remaining. He had spent 3/5 of his birthday
money at the mall on video games and food.
How much money did he spend? How

much money had he received for his m

birthday? Q&Fﬁ» v
A

Principles to Actions pg. 51
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How Would You Approach
This with Students?
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Teacher A:

» Tells students to draw a rectangle and shows them
how to divide it into fifths to represent what Joseph
had spent and what he had left.

» Then, guides students step by step until they have
labeled each one-fifth as worth $12.
» Finally, she tells the students to use the

information in the diagram to figure out the
answers to the questions.

10/29/15
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Teacher B:

» Asks students to write down two things that they
know about the problem and one thing that they
wish they knew because it would help them make
progress in solving the problem.

Initiates a discussion in which several ideas are
offered for what to do next.

» Encourages students to consider the various
ideas that have been shared as they continue
working on the task.
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How do these
approaches differ?

What have
students learned?
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» Teacher A wants students to be
successful in answering, and begins to
direct the work.

» Teacher B resists the temptation to
step in, but instead supports students
in considering what they know and
what they need to figure out.

» Students in these classrooms have
very different opportunities to learn.

10/29/15
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“Teachers greatly influence how
students perceive and approach
struggle in the mathematics
classroom. Even young students can
learn to value struggle as an
expected and natural part of
learning.”

Principles to Actions, pg. 50
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Fixed vs. Growth Mindset

» Fixed: those who believe intelligence is an
innate trait; believe that learning should
come naturally

» Growth: those who believe intelligence can
be developed through effort; likely to
persevere through struggle because they
see challenging work as an opportunity to
learn and grow

Principles to Actions, pg. 50
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The key to
success? Grit

TED Talks Educ iimed Ap

What is the central message about
productive struggle and student learning?
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Math Goals What might be the math learning goals?

Tasks & What representations might students use in
Representations reasoning through and solving the problem?

Discourse & How might we question students and structure
Questions class discourse to advance student learning?

Fluency How might we develop student understanding
Understan to build toward aspects of procedural fluency?

How might we check in on student thinking
and struggles and use it to inform instruction?

Struggle &
Evidence
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DPI Elementary Math Updates
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maccss.ncdpi.wikispaces.net
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Standards Instructional Resources
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Standards

« K-5 Standards in Word format

« Major Work of the Grade

« One-page layouts

« Unpacking Documents

« Overview and Critical Areas

« Standards for Mathematical Practices
« Progressions
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Major Work

First Grade

Major Clusters

ditional Clusters

Operations and Algebraic Thinking

* Representand solve problemsinvolving
addition and subtraction.

* Understand and apply properties of
operationsand the relationship between
addition and subtraction.

« Addand subtractwithin 20.

* Workuith addition and subtraction
equations.

Number and Operations in Base Ten

* Extendthe countingsequence.

© Understand place value.

© Use place value understandingand
propertiesof operations toadd and
subtract,

Measurement and Data
 Measure lengths indirectly and by iterating
length units.

Measurement and Data
 Telland write time.
 Representand interpretdata,

Geometry
 Reason with shapesand their attributes.
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North Carolina Standard Course
of Study: One Page Layouts
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Unpacking Document
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Instructional Resources

Building the Language of

Mathematics

« K-2 Instructional and
Assessment Tasks

« Lessons for Learning

« Units

« Building Conceptual

Understanding and Fluency

Through Games

+ AIG Lessons

« Professional Development

* Webinars

* Teaching Math to Young
Children

» Navigation Alignment

+ Internet Resources
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Building Mathematical Language
First Grade
Operations and Number and ‘Measurement Geometry
Algebraic Thinking Operations in Base Ten -
e e ey | o, |t e e
‘than, equal to, minus, subtract, the same | fourteen.. nineteen _one length, height, more, dimensional, rectangle,
amount as, counting on, making ten, ‘hundred twenty less, longer than, shorter, | square, trapezoid, triangle,
doubles, equation. Understand place value. than, first, second, third, | half-circle, and quarter-
Understand and apply properties of ones, tens, bundle, left-overs, | gap, overlap, about , a circle, three-dimensional,
Ciimoom | | bl o
addition, putting together, adding to, properties of operations to | analog clock, digital From previous grades: circle,
counting on, making ten, subtraction, add and subtract. clox rectangle, hexagon, sphere
taking apart, taking from, equivalent, ones, tens, add, subtract, Represent and interpret | From previous grade: circle,
amount/quantity as, true, false, addition,
‘putting together, adding to, counting on,
making ten, subtract, taking apart, taking.
from, sum, unknown
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i i & Tasks

FOR THE COMMON CORE STATE STANDARDS IN MATHEMATICS

K-2 Tasks &
3-5 Tasks

e

s e
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First Grade Tasks 4

NC Department of Public Instruction

Click on each cluster header to obtain specific tasks. Tasks are also provided as compiled documents for your conver

Operations and Algebraic Thinking Compiled Document
Represent and sclve probiems involuing addiion and subiraction. (1.0A.1- 1.0A.2) 1.0A Tasks (Werd

Understand and apply properies of operations and the relationships between addition and subtraction. (1.0A.3 - 1.0A.4) 1.OA Tasks (PDF)

Add and sublract within 20. (1.0A5 - 1.0A6)

Work ith addiion and subiraction equations. (1.0A.7 - 1.0A.8)

Number and Operations in Base Ten

Extend the counting sequence. (1.NBT.1) LNBT Tasks (Word
Understand place value. (1.NBT2-1.N6T3) 1NBT Tasks (POE
vl n f n (LNBT.4- 1NBT6)

Measurement and Data
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K-8
Lessons
for
Learning

T GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

First Grade
Exploring Two-Digit
Numbers

K-5 Grade
Level Unit
or
Collection of [sesesl
Lessons T

North Carolina Department of Public Instruction

2

www.ncdpi.wikispaces.net
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Ruilding

and Fluency Thll'oug;ll[;arlnes ! G ames

FOR THE COMMON CORE STATE STANDARDS IN MATHEMATICS

Word Problem Cards

START

J&
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Mathematics K-2
. Mathematics K-2

Below are AIG~IRP Resources developed for Grades K-2 advanced math learmers.
K12

Kindergarten
Common Core State Standards Lesson L Material

10/29/15

K-12 AIG
Lessons

hinking with lctures,

http://ncaigirp.ncdpi.wikispaces.net/Mathematics+K-2
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Elementary Webinars and
Professional Development

Elementary Professional Development Resources

2004 Fat Regonat.
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Elementary Webinars

10/29/15

1 GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

Elementary Mathematics Webinar
November 2013

Computational
Fluency, Algorithms,
and Mathematical

Proficiency
M—— How do we develop
computational fluency in
students?
.
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Internet Resources

et Resourees g

Website Descipion Link
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l Corient Standards: Kindergarten Thiough Grade Eight

o e -
i =

=
e = Bl (oo

on top. Th
itsays - am, Student A measures Student 8 using the unifix cubes and records the
lengeh o Student &' arm, le, oot hand and neck in the correspanding boxes. Students should

cubes up next o thir partner
Once Srudent A finihes, the patners switch and, using @ second workseet (o th reverse side
ifthe teacher copies the warksheets so that they are double sded), Student B now maasures.
Student A and records the values.

htto://wwwi.illustrativemathematics.ora/standards/k8
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K-5 Math Teaching Resources

[
o

I'st Grade Number Activities

® T g s exampis o 15 Gt Nomber Acsties s it e

10/29/15

Possible Activities:
Addition Word Problems
E— Problem:

1zced  Add to: Change Unknown Problems (0 20)
Add to: Start Unknown Problems (10 20)

Take from: Change Unknown Problems (to 20)

Double-decker Bus Problor
 Tum vra st s 1o ol
e

__passengers got on adouble-decker bus. Some

Take from: Problems (i

Bunk ed Problem

How many sat on the op deck? How many sat on the.
bottom deck?

Double Decker Bus Problem

Making Apple Ten Packs 2 Record as many diferent solutons o the problem as.
You can using pictures, numbers of words.
Read Aloud Task Cards:

One Duck Stuck
The Very Hungry Caterpillar

http://www.k-5mathteachingresources.com/
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Core Lesson

Number Line

Alson colored a ten frame to
sh nbination of ten

http://learnzillion.com

€« | D 20619
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Assessment

K-2 Instructional and Assessment Tasks
Mid-Year Benchmark Assessment Standards
* Released K-2 Assessments

- 20122013

— 2013-2014

- 20142015

Balanced Assessment in Mathematics (internet resource)

10/29/15
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Parent Information

» Parent Roadmaps

+ Frequently Asked Questions

+ NCTM Family Resources

+ Parents’ Guides to Student Success
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Parent Roadmaps

IE]

parent
ROADMAP | esasnes
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NCTM Family Resources

10/29/15

1 GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

National

P7R

PARENTS’ GUI;)E T0
Student Success
1ST GRADE

] GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

K-12 Resources
* Video

— Bill McCallum

— Phil Daro

— Butterfly Fractions
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ematics Fall Newsletter: September 2014
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Follow Us!
NC Mathematics
www.facebook.com/NorthCarolinaMathematics

g @ncmathematics

E®EAE
% http://maccss.ncdpi.wikispaces.net
(O
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Join Our Listserv

1.Send an email to the Listserv by cutting and
pasting the following address into the "To" box
within your email

application.join-k-5 math@lists.dpi.state.nc.us
[Elementary requests]

2.Leave the subject line and the body of the message
blank.

3.0nce successfully subscribed, a confirmation email
will be sent.
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Nominate An
Outstanding Teacher

Website: www.paemst.org
Kitty.rutherford@dpi.nc.qov

10/29/15

1 GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

2014 PAEMST Math State Finalists

Elementary

Kayonna Pitchford [ i

Heather Landreth

T GRADUATION:
The Measure of Tomorrow 65™ CONFERENCE ON EXCEPTIONAL CHILDREN

DPI Mathematics Section

Kitty Rutherford Denise Schulz

Elementary Mathematics Consultant | Elementary Mathematics Consultant

919-807-3841 919-807-3842

kitty.rutherford@dpi.nc.gov denise.schulz@dpi.nc.gov

Lisa Ashe Joseph Reaper

Secondary Mathematics Consultant | Secondary Mathematics Consultant

919-807-3909 919-807-3691

lisa.ashe@dpi.nc.gov joseph.reaper@dpi.nc.gov

Dr. Jennifer Curtis Susan Hart

K — 12 Mathematics Section Chief Mathematics Program Assistant

919-807-3838 919-807-3846

ennifer.curtis@dpi.nc.gov susan.hart@dpi.nc.gov
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THANK
YEU!

For all you do for our students!
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