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HIGH ROLLER in Las Vegas

What do you wonder about? What do you notice? Posing Problems:
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a) What’s the "Math

HIGH ROLLER in Las Vegag  FHovvening™

What do you wonder about? What do you
notice? Posing Problems:

What do you wonder about?
What do you notice?)
Problem Posing:

b) What do we already know?

(What do we already know that can help us?)

¢) What do we need to know?

If | knew then, | can
figure out .
(Make assumptions.)

d) What Math Pathways could
you take?




HIGH ROLLER in Las Vegac

What do you wonder about? What do you
notice? Posing Problems:

diameter; 520 feet

28 pods

550 feet high

40-person cabins

moves 1 foot per second
$19.99 discount

$35.49 Happy half hour
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Ewarything iz bigger in Las Vagas. Tha High
Roller at The LING Promenade is no exception.
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Creating a Multiplier Effect with
Coaches and Teachers: Accessing
Ambitious Math Instruction

Elementary Professionals as Advocates

Coaches and teachers can create a multiplier effect in
our school and be our most impactful change agents

to provide high-quality mathematics for all students.
Facilitators will engage participants and school teams
to work through a professional development model that
promoted culturally responsive mathematics teaching
(CRMT) through problem solving and math discourse.

Jennifer Suh
George Mason University, Fairfax, Virginia
Sara Birkhead
George Mason University, Fairfax, Virginia
Padhu Seshaiyer
George Mason University, Fairfax, Virginia
Brasilia 4-7, Rio All-Suite Hotel & Casino
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. Leadership to Create the Multiplier Effect

How can our instructional leaders sustain the professional learning?

“Multipliers recognize the
intelligence in others, provoke it,
and cultivate it to its fullest. The

leader’s own intelligence and
curiosity become the catalyst...”

Wiseman, Allen, and Foster
The Multiplier Effect

Where do you see this approach in your school, district, or
organization? What is the impact on student learning?



2 issues that need to be
addressed in the efforts
to provide high quality
mathematics education
to ALL students are:

WHAT shoula HOW do practicing
practicing mathematics
mathematics teachers continue
teachers focus on? to learn?




YOUR THOUGHTS?7??

WHAT should practicing HOW do practicing
mathematics teachers focus on? mathematics teachers
continue to learn?



Connects to INNOV8 Theme on Access,
Equity and Empowerment

e Marilyn Strutchens- Nine Equitable Teaching Practices included Connecting to Students’

Interests and Lived Experiences
e Julia Aguirre asked teacher to do a “Community Walk” to connect with families and the

community and promote Curriculum that is both “mirror” and a “lens” through students
eyes!

Our focus for our PD Coach- facilitated lesson study and coaching-
Math Modeling as a way to provide leverage students interests and bring
relevance so they access the rich, rigorous and relevant mathematics



HOW DO TEACHERS LEARN?

HOW do practicing
mathematics
teachers continue
to learn?

PROFESSIONAL
DEVELOPMENT

(http://www teachhub.com/15-professional-development-skills-modern-teachers)



Collaborative coach &

teacher led

Pre-meeting-set goals
Focus on content goals

Authentic Task
development

Debrief with team

Access, Equity and Empowerment

Between Stages 4 and 1

Additional teaching after Between Stages 1 and 2
revising the lesson, review video Research, brainstorm, go off
documentation, reflect on the on valuable tangents, explore
process after the excitement of the mathematics concepts as teachers
public-lesson activities

- ®
f| ’ &
- -
Between Stages 3 and 4 - Between Stages 2 and 3
Reflect on actions, make Plan pre- and post-lessons in the
possible lesson adjustments, sequence, carefully considering
develop comments from notes student groupings, conducting
made, experience feelings of exploratory lessons, acclimatizing
accomplishment students to presence of video camera




Mathematics Teaching Practices

Establish mathematics goals to focus learning. Effective teaching of mathematics
establishes clear goals for the mathematics that students are learning, situates goals within
learning progressions, and uses the goals to guide instructional decisions.

Implement tasks that promote reasoning and problem solving. Effective teaching
of mathematics engages students in solving and discussing tasks that promote mathematical
reasoning and problem solving and allow multiple entry points and varied solution
strategies.

Use and connect mathematical representations. Effective teaching of mathematics
engages students in making connections among mathematical representations to deepen
understanding of mathematics concepts and procedures and as tools for problem solving.

Facilitate meaningful mathematical discourse. Effective teaching of mathematics
facilitates discourse among students to build shared understanding of mathematical ideas
by analyzing and comparing student approaches and arguments.

Pose purposeful questions. Effective teaching of mathematics uses purposeful
questions to assess and advance students’ reasoning and sense making about important
mathematical ideas and relationships.

Build procedural fluency from conceptual understanding. Effective teaching of
mathematics builds fluency with procedures on a foundation of conceptual understanding
50 that students, over time, become skillful in using procedures flexibly as they solve
contextual and mathematical problems.

Support productive struggle in learning mathematics. Effective teaching of
mathematics consistently provides students, individually and collectively, with
oppeortunities and supports to engage in productive struggle as they grapple with
mathematical ideas and relationships.

Elicit and use evidence of student thinking. Effective teaching of mathematics uses
evidence of student thinking to assess progress toward mathematical understanding and
to adjust instruction continually in ways that support and extend learning.

FOCUS

Standards for Student Mathematical Practice

Reason absiractly
and quantitatively,
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Teachers

WHAT should mathematics teachers focus on?

Empowered to

Advance

CHange in

MATHematics

Reflection Prompts

How does my lesson enable students to closely explore and analyze math concepts(s), procedure(s), and
Demand reasoning strategies?

Depth of Knowledge & Student How does my lesson make student thinking/understanding visible and deep?
Understanding

Mathematical Discourse How does my lesson create opportunities to discuss mathematics in meaningful and rigorous ways (e.g.
debate math ideas/Selution strategies, use math terminology, develop explanations, communicate
reasoning, and/or make generalizations)?

Power and Participation How does my lesson distribute math knowledge authority, value student math contributions, and address
status differences among students?

Academic Language Support for How does my lesson provide academic language support for English Language Learners?
ELL

Cultural/Community-based funds of RHow does my lesson help situdents connect mathematics with relevant/authentic situations in their lives?
knowledge

How does my lesson support students’ use of mathematics to understand, critigue, and change an
important equity or social justice issue in their lives?

Cultural Responsive Mathematics Teaching Lesson Tool-TEACH MATH Aguirre, Turner, Bartell, Drake, Foote & McDuffie (2012).
(2012) Culturally Responsive Mathematics Teaching Lesson Analysis Tool. Unpublished Instrument Adapted from National Center for
Research in Mathematics Education. (1992). Wisconsin Center for Educational Research. Madison, WI: University of
Wisconsin-Madison. Also adapted from Aguirre & Zavala (In Press) CEMELA (2007), Kitchen (2005) and Turner, Drake, Roth McDuffie,
Aguirre, Bartell, & Foote (2012). Aguirre, Turner, Bartell, Drake, Foote & McDuffie (2012).
http://www.mathconnect.hs.iastate.edu/documents/CRMTLessonAnalysisTool.pdf



http://www.mathconnect.hs.iastate.edu/documents/CRMTLessonAnalysisTool.pdf

WHAT should practicing mathematics teachers focus on?

Teaching for Robust Understanding (TRU)

The Five Din ensions of Powerful Classrooms

The extent to which students

The extent fo which classroom S e B S T

The extent to which classroom The extent fo which students

activity structures provide have gpportunifies to grapple activity structures invite and Muitle s winllc anet Sl tha sale” The extent fo which cassroom
opportunities for students fo with and make sense of support the active engagement (e e R activities elicit sfudent thinking
become knowledgeable, flexible, important disciplinary ideas and @ of ail of the students in the B ; ; and subhsequent interactions
and resourceful disciplinary their use. Students leam best W classroom with the core amfhﬁ‘f'g:‘;”’ f:f to build W o spond to those ideas, building
thinkers. Discussions are when they are challenged in disciplinary content being ;”hgm o n-nsﬂ'?ﬂ-.l'm _E}':fwa . Won productive beginnings and
focused and coherent, providing  ways that provide room and addressed Dy the ciass. et contribibe o s ¥ addressing emerging
opportunities fo leam support for growth, with task Classrooms in which a smail g t of sgancy (the misunderstandings. Powerful
disciplinary ideas, technigues, gifficulty ranging from moderate | number of students get maost of mT.flan gl EnFel ]Ssi o l:ﬂ & ge j}'r their instruction “meets students

and perspectives, make to demanding. The ievel of the “air fime" are not eguitable, rshi r';g'hggﬂ ! R where they are” and gives them
connections, and develop challenge should be conducive W no matier how rich the content: ?’h‘:"je ekl ; r“f"” o N9 B sppartunities to despen their
productive disciplinary habits of  fo what has been called all students need to be involved - m;ﬂps”;:; kgmp';ﬁ d’""’*‘ i

ming. "oroductive struggle.” in meaningful ways. e

Baldinger, E. M., Louie, N., & the Algebra Teaching Study and Mathematics Assessment Project.(2014).The TRU
Math conversation guide: A tool for teacherlearning and growth.Berkeley, CA & E. Lansing, MI: Graduate School
of Education, University ofCalifornia,Berkeley & College of Education,Michigan State = University. Retrieved
from: http://TRU.berkeley.edu.



Observe the lesson through a student’s eyes

*  What's the big idea in this lesson?
*  How does it connect to what | already know?

* How long am | given to think, and to make sense of things?
*  What happens when | get stuck?
Am | invited to explain things, or just give answers?

______

Iltable Access Do | get to participate in meaningful mathematical learning?
(10 = Canl hide or be ignored?

Agency, * Dol get to explain, to present my ideas? Are they built on?
o RN TS Am | recognized as being capable and able to contribute in
Identity meaningful ways?

* Do classroom discussions include my thinking?
* Does instruction respond to my thinking and help me think more
deeply?

Formative
Assessment

Figure 2. Observing a mathematics lesson from the student perspective
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Equitable Access to Content

What opportunities exist for each Who have we seen participate in the
student to participate in the intellectual intellectual work of the class? How has
work of the class? How can we create this participation looked and sounded in
more opportunities for more students? specific cases?

Who does and does not participate in the mathematical
work of the class, and how? How can we create more
opportunities for each student to participate meaningfully? u

[ messmees

* 'What is the range of ways that students can and do participate in the mathematical work of the class
(talking, writing, leaning in, listening hard; manipulating symbols, making diagrams, interpreting text,
using manipulatives, connecting different ideas, etc.)?

* Which students participate in which ways?

* Which students are most active, and when?

* |nwhat ways can particular students’ strengths or preferences be used to engage them in the
mathematical activity of the class?

* What opportunities do various students have to make meaningful mathematical contributions?

* What are the language demands of participating in the mathematical work of this class (e.g., academic
vocabulary, mathematical discourse practices)?

* How can we support the development of students’ academic language?

* How are norms (or interactions, lesson structures, task structure, particular resources, etc.) facilitating
or inhibiting participation for particular students?

* What teacher moves might expand students’ access to meaningful participation [such as modeling ways
to participate, holding students accountable, point out students’ successful participation)?

* How can we support particular students we are concerned about (in relation to learning, issues of
safety, participation, etc.)?

* How can we create opportunities for more students to participate more actively?

Do | get to participate in
meaningful mathematical
learning?

Can | hide or be ignored?



Planning Reflecting

What opportunities might exist for How hawve we seen students explain
g = students to generate and explain their their own and respond to each other's
AEEH:‘TJ' ME[E"I“FJ H“d I{i'E"hw own ideas? To respond to each other's ideas?® What has that looked and
ideas? How can we create more sounded like in specific cases?

opportunities?
What opportunities do students have to see themselves
and each other as powerful mathematical thinkers? How
can we create more of these opportunities?

Things to think about

* Who generates the ideas that get discussed?

* ‘What kinds of ideas do students have opportunities to generate and share (strategies, connections,
partial understandings, prior knowledge, representations)?

* ‘Who evaluates and/or responds to others’ ideas?

* How deeply do students get to explain their ideas?

* How does (or how could) the teacher respond to student ideas (evaluating, questioning, probing,
soliciting responses from other students, etc.)?

* How are norms about students” and teachers’ roles in generating ideas developing?

* How are norms about what counts as mathematical activity {justifying, experimenting, connecting,
practicing, memaorizing, etc.] developing?

Do | get to explain, to present
my ideas? Are they build on?
Am | recognized as being

capable and able to contribute
in meaningful ways?

* Which students get to explain their own ideas? To respond to others’ ideas in meaningful ways?

* Which students seem to see themselves as powerful mathematical thinkers right now?

* How might we create more opportunities for more students to see themselves and each other as
powerful mathematical thinkers?



Three tenets of Mathematical Modeling

I. Become Problem Posers and Problem Solvers to
Tackle Rigorous and Complex Problems in our World.

Students use math to take complex real world problem and mathematize the situation
and apply the math they are learning to come up with creative solutions. How do we
create more opportunities for students to deeply engage with important mathematical
ideas and practice?

II. Build Powerful Math Thinkers and Doers to Promote Student Math Identities

Math Modeling helps students see themselves participating as Powerful Math Thinkers
and Doers. What opportunities might exist for students to generate and explain their
own ideas? To respond to each other’s ideas? How might we create more opportunities
for more students to see themselves and each other as powerful mathematical thinkers
and doers?

III. Make math Personally Relevant, Community Engaged, Empowering and
Useful!

Students use their background knowledge and are engaged in problems have relevance.
Place based education and service learning contexts have been rich sources for
meaningful math modeling contexts. Through these connections, students build a closer
relationship with mathematics. How might we use real world problems that are
community based, personal math happenings, school events and context that are of
interest to students?
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Math Happenings....Math Modeling Contexts

Rich, Rigorous and Relevant Math

Coin Drive School Supplies

We have a Coin Drive this month to School supplies either run out or are
buy meals for Thanksgiving. Coins  unused. We need to find out the right
are coming in and we need to find amount of supplies for our class.

the best way to count them.

Planning a Field Trip Reviving & Running School Store

This year, we revived the School Store.
Each year, | plan a field trip for my We moved all our stock, except our No.2
class. This year, it’s your turn! Pencils that everyone had on the “must
have” list. We need to move this
deadstock before the end of school.




Math Happenings...Math Modeling Contexts

Coin Drive

We have a Coin Drive this month to buy meals for
Thanksgiving. Coins are coming in and we need to
find the best way to count them.

Problem Posing -What is the best way to count
coins?

School Supplies

School supplies either run out or are unused. We
need to find out the right amount of supplies for
our class.

Problem Posing- How much supplies do we need
and use for the school year?

Planning a Field Trip

Each year, | plan a field trip for my class. This year,
it’s your turn!

Problem Posing -How can you plan your field trip
for this year? What do you need to consider?

Running School Store

This year, we revived the School Store. We moved
all our stock, except our No.2 Pencils that everyone
had on the “must have” list. We need to move this
deadstock before the end of school.

Problem Posing- What is the “best way” to move

the deadstock?




School Supplies- Will we run out????

School supplies either run out or are unused. We
need to find out the right amount of supplies for
our class.

Problem Posing- How much supplies do we need
and use for the school year?




What is the best way to organize and maintain

classroom supplies to last until the end of the 'M'a
year?
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IMMERSI®N

Make assumptions
Decide constraints

Real World
Problem

Mathematical
Problem

Interpret Assign variables

Build
Mathematical
Solutions




Make assumptions
Decide constraints

Real World
Problem

Mathematical
Problem

Interpret Assign variables

Build
Mathematical
Solutions



IMMERSI®N

Make assumptions
Decide constraints

Real World
Problem

Mathematical
Problem

Interpret Assign variables
Build
Mathematical

Solutions


https://drive.google.com/file/d/1UKEZnldtTlf8BBFiPr2ixOu9plFZQVAH/view

Our Overarching Research Question

IMMERSI®N

Do Math modeling tasks lead to advanced academic discourse across ability levels in
students?
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Mathematical
Problem



Misconceptions

IMMERSI®N

Make assumptions
Decide constraints

Real World Mathematical
Problem Problem

Interpret Assign variables
Build

Mathematical
Solutions


https://drive.google.com/file/d/1dO2lvvgAEvrUYwcYOi4t5AgWMfx8F_r6/view

Coin Count - Making Harvest Basket

Coin Drive

We have a Coin Drive this month to buy meals for Thanksgiving. Coins are
coming in and we need to find the best way to count them.

Problem Posing -What is the best way to count coins?




“A social justice approach to math is
the appropriate type of math for
these unjust fimes.”

~Eric (Rico) Gutstein and Bob Peterson

Rethinking Mathematics: Teaching Social Justice by the Numbers

k GMU COMPLETE Center



Real world context with personal significance to many students

— Free and reduced lunch 70% (school) vs. 28% (county)
— Mobility rate 20% (school) vs. 12% (division)

Rich math with cross-curricular connections
Opportunities for differentiation
Empower students to be change makers

k GMU COMPLETE Center



Presenting the Problem

1 in & kids are hungry in the U.S.
How can we help?
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3'@ graders brainstorm 4™ graders’ reactions and 5™ graders brainstorm

character traits from a Read ideas for implementation of solutions
Aloud about hunger Coin Harvest




What does 1 In 5 look like?

Students were asked to find 1/5 of various populations (class, grade level, Westlawn, Falls
Church, Virginia)
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Coloring multiples of 5 on a 100s chart
GMU COMPLETE Center



More Strategies

G4

Name Seeven 49
What does 1 in 5§ loﬂkllke?
We leamed fhat | out of every 5 children does nat have enough load fo eat here In the-

United Stales. Use the population fable to esfimate how many children might exper-
ence food insecurily in our grade level, school, county, and state.

- — . Ty 1
Tacdion Population of Children (under 18 | Approximate Number of Children

years) in Food Insecure Households |
Fourlh Grade 126 )98 kds|
Wesflawn Elementary 834 % 3 B (1 |
1: ) Kd® i
Fairfax County, VA ; fi

Virginia e Gl

;o 9.' 2 ’

Fractions of a set

xtending number patterns

GMU COMPLETE Center
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Wiving  Eypenses Task o
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The Task

/ ("f“: i /
IVMMERSI®N
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Based on the money we raised in our Coin Harvest, how can you
plan the best Thanksgiving meale Justity why you feel like your
meal plan is the best.

GMU COMPLETE Center




“WOW!! Is this real?!”- said after an audible
gasp
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Day 2: How many meals can we purchase with $5002
Students used a range of strategies to solve the mathl!
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Raising Awareness

IMMERSI®N

L

Students decided on how to implement the Coin
Harvest school-wide

GMU COMPLETE Center
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4™ Grade

Collaborating to
research prices and
quantities of food items
for their meals

Graphing our collection, and
analyzing the data to make
estimates

GMU COMPLETE Center

Working together on
decimal calculations
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5% Grade

Thoughtful questions as they start
planning

“I just don't think we
need soda in a mea

GMU COMPLETE Center

Using reasoning to determineg
decimal place.




IMMERSI®N

Ms. Burke's 1st grade class

Many students
chose both
pictures and lists
to show their
thinking!

N u’ 0§
Using cubes to help with

counting.

Starting with $20, and
counting out fake money to
see what we can afford.




* Increased math engagement

» Collaborative classroom atmosphere
* Activating empathy

» Students became change makers

» Accessible by any grade level

» Opportunities for rich conversations

 Extensions abound!
GMU COMPLETE Center



Westlawn Coin Harvest Grand
Total...

GMU COMPLETE Center



Mathematics Planning and Pacing Guide Grade 3 Advanced
Teacher |

The Elementary Mathematics Planning and Pacing

B - = Guide is a teacher resource which includes the
eg I n S " Wirginia Standards of Learning, the FCPS Program

of Studies, a Yearly Owerview identifying

D - - curriculum  pacing and sequencing, Correlated
eS I g n I n g Standards among grade levels, and Teacher Notes.

The Teacher MNotes provide instructional

h suggestions and best practices for te
e learning mathematics. Th
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Undergraduate STEM Scholars Inspiring Young IVMERSI®ON
Math Modelers 4 ’

Use of MM to optimize travel and create
America-in-a-Day blog

In March of 2016, trying to come up with
something to do for Spring Break

Constraints

i

The Washington Post

e Had from 6am to midnight

e Total of $250
e \Wanted to travel outside of the state of

Virginia
Started a blog showcasing our ideas e e
www.americainaday.blogspot.com ms



Assumptions

24 hours,
1 city,
$250 each

Build a Model

Your
Question

Variables

Math Opportunities




MM Launch: Students Dive In & Define the Problem

Guest speakers were brought in to show how this a
REAL problem that people solve EVERYday

r; ﬁ S i === -—
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Parameters are set and
students begin
discussing how to stay
within a budget.

e We will see everything between 6:30am and 11:59pm T

e My budgetis $250 for my family .
e We will see 3 attractions



Students take the class problem
and write their own problem.

| Class Problem:
' Your family is going on vacation this summer and you want to convince them to go to the city of your choice. What is the best way to get your family to

st tis ity inoniy one day?

My Problem:

The problem in my own words: T 1 ! .‘f (

-~
)

The City | choose is: UC t

Ct?q
| We hedd ﬁl;}&

My BEST City Tri

& // )/)f 9% 4y fof

4

What do | NEED to know?

How can | find the answers?

What do | KNOW?
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1. Day One: Define My Problem: Determining my city and list of possible attractions a.k.a.

MY Best

ikl

ko Gapgl8

r

S hoeg,.

Making

Assumptions
(Do the Math)

Day Two: Having Fun: Choosing attractions, travel, food
Day Three: Getting around: Distance and cost of travel
Day Four: Budget Day: Organize information into a budget
Day Five: Final calculations and result sharing






Solution: Declare Victory & Demonstrate the Solution

Traveling TIME

3 hours 7 mins
Home to Al: 3 hours 7 min : =

AltoA2: 5 min R . /_;

A2 to A3: 2 min

A3 to Home: 3 hours 5 min
5 mins

TOTAL Travel Time: 6 hours 19 min
2 mins

We will be driving




Mathematical Modeling: CHANGE in Mindset
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Every day, milledns of chikdren go home 10 nd ot 1
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Food For Thougnt

We will fight and defeat hunger together!

By: Mrs. Rossbach’s sixth grade class

By the contributors: Reskin [Our Coal, math, mstenisis) Wil [What we found, pecple
we naed] Dandeile [ Tite, thanks for watching page], Sydney (our plen,
Or' W5




How can we have a
positive impact on our
school and community?

A year-long MM j ]ourney

Mrs. Rossbach’s 6*" grade class
Sunrise Valley ES
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The Essential Mathematics Skills and Processes
Rational Numbers
6.1 - describe and compare data, using ratios, and use appropriate notations
6.2 - investigate and describe fractions, decimals, and percents as ratios; identify a
given fraction, decimal, or percent from a representation; demonstrate
equivalent relationship among fractions, decimals, and percents; and
compare and order fractions, decimals, and percents

Computation and Estimation:

6.6 - multiply and divide fractions and mixed numbers, estimate solutions and then
solve single-step and multi-step practical problems involving addition,
subtraction, multiplication, and division of decimals

6.7 - solve single-step and multi-step practical problems involving addition,
subtraction, multiplication, and division of decimals

7.4 The student will solve single-step and multistep practical problems, using
proportional reasoning

Probability and Statistics:

6.15 describe mean as a balance point; and decide which measure of center is
appropriate for a given purpose

7.11 compare and contrast histograms with other types of graphs representing
information from the same data set

sential Language Arts Skills and Processes

ibute to small group activities

and express opinions in oral presentations
e meanings of unfamiliar words and phrases
fic texts

trate comprehension of a variety of

ks

narrative, description, exposition, persuasion
yriting for correct grammar, capitalization,
spelling, sentence structure, paragraphing
avaluate, and select appropriate resources

1 product




Reviving the School Store

This year, we revived the School Store. We moved
all our stock, except our No.2 Pencils that
everyone had on the “must have” list. We need
to move this deadstock before the end of school.
Problem Posing- What is the “best way” to move
the deadstock?






http://www.youtube.com/watch?v=jak7_E8BAww

Driving Question:
How can we solve the
problem of hunger in
our community?

Make assumptions
Decide constraints

Real World Mathematical
Problem Problem
Interpret Assign variables
Build
Mathematical

Solutions

1 out of every 5
children in

America are
hungry.
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What do we
need to
know?

What do we

need to find

out?




School Store Enacting AND
Departments revisiting!
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Driving “?”: What can we do to alleviate
long lines?

Make assumptions
Decide constraints

Build
Mathematical
Solutions
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Enacting AND
revisiting!




Enacting AND
revisiting!
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Teachers

WHAT should mathematics teachers focus on?

Empowered to

Advance

CHange in

MATHematics

Reflection Prompts

How does my lesson enable students to closely explore and analyze math concepts(s), procedure(s), and
Demand reasoning strategies?

Depth of Knowledge & Student How does my lesson make student thinking/understanding visible and deep?
Understanding

Mathematical Discourse How does my lesson create opportunities to discuss mathematics in meaningful and rigorous ways (e.g.
debate math ideas/Selution strategies, use math terminology, develop explanations, communicate
reasoning, and/or make generalizations)?

Power and Participation How does my lesson distribute math knowledge authority, value student math contributions, and address
status differences among students?

Academic Language Support for How does my lesson provide academic language support for English Language Learners?
ELL

Cultural/Community-based funds of RHow does my lesson help situdents connect mathematics with relevant/authentic situations in their lives?
knowledge

How does my lesson support students’ use of mathematics to understand, critigue, and change an
important equity or social justice issue in their lives?

Cultural Responsive Mathematics Teaching Lesson Tool-TEACH MATH Aguirre, Turner, Bartell, Drake, Foote & McDuffie (2012).
(2012) Culturally Responsive Mathematics Teaching Lesson Analysis Tool. Unpublished Instrument Adapted from National Center for
Research in Mathematics Education. (1992). Wisconsin Center for Educational Research. Madison, WI: University of
Wisconsin-Madison. Also adapted from Aguirre & Zavala (In Press) CEMELA (2007), Kitchen (2005) and Turner, Drake, Roth McDuffie,
Aguirre, Bartell, & Foote (2012). Aguirre, Turner, Bartell, Drake, Foote & McDuffie (2012).
http://www.mathconnect.hs.iastate.edu/documents/CRMTLessonAnalysisTool.pdf



http://www.mathconnect.hs.iastate.edu/documents/CRMTLessonAnalysisTool.pdf

Mathematical Modeling: Inspiring Our Students to Love Math

What is a math happening that your students would care about?




Thank you!

Project funded by the National Science Foundation
Integrating Mathematical Modeling, Experiential learning and
Research through a Sustainable Infrastructure and an Online

Network for teachers in the elementary grades. 2014 — 2017

IMMERSION: A National Science Foundation Sponsored STEM-C
Program (NSF-1441024) through George Mason University,
Montana State University, and Harvey Mudd College




