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HI  R R in  as
What do you wonder about? What do you notice? Posing Problems:



a) What’s the “Math 
Happening”?        

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?)

c) What do we need to know? 

If I knew_______then, I can 
figure out_________. 
(Make assumptions.)

d) What Math Pathways could 
you take?

HI  R R in  as
What do you wonder about? What do you 
notice? Posing Problems:



HI  R R in  as
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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2 issues that need to be 
addressed in the efforts 
to provide high quality 
mathematics education 

to ALL students are: 

WHAT should 
practicing 

mathematics 
teachers focus on?

HOW do practicing 
mathematics 

teachers continue 
to learn?



WHAT should practicing 
mathematics teachers focus on?

HOW do practicing 
mathematics teachers 

continue to learn?

YOUR THOUGHTS???



Connects to INNOV8 Theme on Access, 
Equity and Empowerment

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

● Marilyn Strutchens- Nine Equitable Teaching Practices included Connecting to Students’ 
Interests and Lived Experiences 

● 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!



HOW do practicing 
mathematics 

teachers continue 
to learn?

coaching

Lesson Study



CONDUCTING LESSON STUDY 
◼ Collaborative coach & 

teacher led
◼ Pre-meeting-set goals
◼ Focus on content goals
◼ Authentic Task 

development
◼ Debrief with team

Access, Equity and Empowerment



FOCUS



WHAT should mathematics teachers focus on?

 

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 Unpublished Instrument  Adapted from National Center for 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?

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. 

Teaching for Robust Understanding (TRU)





Do I get to participate in 
meaningful mathematical 
learning? 
Can I hide or be ignored?



Do I get to explain, to present 
my ideas? Are they build on?  
Am I recognized as being 
capable and able to contribute 
in meaningful ways?



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?



M  H !  
 A math routine to introduce 
students to mathematical 
modeling as they build a 
relationship with mathematics. 
Students to see themselves as 
math doers and thinkers.  They 
see the utility of mathematics 
and the relevance to their lives. 
Empowers our students as they 
see that mathematics can serve 
them



Math Happenings….Math Modeling Contexts
Rich, Rigorous and Relevant Math

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. 

School Supplies 

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

Planning a Field Trip

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

Reviving & 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.



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, I 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 
year?







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


Our Overarching Research Question

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



Misconceptions

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?



GMU COMPLETE Center

“A social justice approach to math is 
the appropriate type of math for 

these unjust times.”
~Eric (Rico) Gutstein and Bob Peterson

Rethinking Mathematics: Teaching Social Justice by the Numbers



Choosing the Question

• 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

GMU COMPLETE Center



Presenting the Problem
1 in 5 kids are hungry in the U.S.
How can we help?

5th graders brainstorm 
solutions

4th graders’ reactions  and 
ideas for implementation of 
Coin Harvest

3rd graders brainstorm 
character traits from a Read 
Aloud about hunger



What does 1 in 5 look like?

GMU COMPLETE Center

Students were asked to find 1/5 of various populations (class, grade level, Westlawn, Falls 
Church, Virginia)

Base 10 blocks 

Coloring multiples of 5 on a 100s chart



GMU COMPLETE Center

Extending number patterns

Fractions of a set 

More Strategies



Who is the face of hunger in our 
community?

GMU COMPLETE Center

“Money disappears like dust in the 
wind.”

“Apartments are expensive. REALLY 
EXPENSIVE!”

“My mom is a house cleaner too!”



GMU COMPLETE Center

Based on the money we raised in our Coin Harvest, how can you 
plan the best Thanksgiving meal? Justify why you feel like your 
meal plan is the best. 

The Task



3rd Grade

“WOW!! Is this real?!”- said after an audible 
gasp

Meal planning sheet, 
beginning 
of multiplication 

GMU COMPLETE Center

Day 2: How many meals can we purchase with $500?
Students used a range of strategies to solve the math!!



GMU COMPLETE Center

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

Raising Awareness



4th Grade

GMU COMPLETE Center

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

Working together on 
decimal calculations

Graphing our collection, and 
analyzing the data to make 
estimates



5th Grade

GMU COMPLETE Center

Thoughtful questions as they start 
planning

Using reasoning to determine 
decimal place.

“I just don’t think we 
need soda in a meal.”



Ms. Burke’s 1st grade class

Starting with $20, and 
counting out fake money to 

see what we can afford.

Using cubes to help with 
counting.

Many students 
chose both 

pictures and lists 
to show their 

thinking!



Reflections

• 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



GMU COMPLETE Center

Westlawn Coin Harvest Grand 
Total… $781!!!(and counting!)



Teacher 
Begins: 
Designing 
the 
Problem



Undergraduate STEM Scholars Inspiring Young 
Math Modelers

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

● Had from 6am to midnight
● Total of $250 
● Wanted to travel outside of the state of 

Virginia

Started a blog showcasing our ideas 
www.americainaday.blogspot.com



Assumptions Variables

Build a Model Math Opportunities

Your 
Question

24 hours, 
1 city, 

$250 each



MM Launch: Students Dive In & Define the Problem

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

Parameters are set and 
students begin 
discussing how to stay 
within a budget.
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Making 
Assumptions
(Do the Math)
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Solution: Declare Victory & Demonstrate the Solution



Mathematical Modeling: CHANGE in Mindset







Developing 
and 

Anticipating





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 “?”
How can we start up and run 
a school store to serve the 
needs of our school AND 

raise money for the hungry 
in our community?

Developing 
and 

Anticipating



What do we 
need to 
know?

What do we 
need to find 

out?



Enacting AND 
revisiting!





Driving “?”:  What can we do to alleviate 
long lines? 



Enacting AND 
revisiting!



How can we, as 
business 

operators, 
eliminate our 
‘dead stock’?

Enacting AND 
revisiting!



WHAT should mathematics teachers focus on?

 

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


