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Welcome – our plan

● Introductions

● What is Math Modeling (MM)? 

● How can you (and your students) engage* in MM?

● How can we work and learn together?

*We’ll explore a variety of jumping in approaches.
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Who are we?
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I need a drink…

vs. vs.vs. vs.

vs.vs.vs. vs. ?
Which to choose?

vs. vs.



Is this modeling?

vs. vs.vs. vs.

vs.vs.vs. vs. ?
Which to choose?

vs. vs.



Mathematical Modeling Process

Real 

World

Math 

World

Adapted from H. Pollock



Mathematical Modeling: What is it?
A process using mathematics to represent, analyze, predict, simulate, 
control, optimize, or otherwise provide insight into real world phenomena, 
both natural and societal.

GAIMME, COMAP & SIAM 2020



Mathematical Modeling Mindset

UMAP 46.1, COMAP, Spring 2025

More than a process, this mindset is shaped by a set of interconnected habits 
and ways of thinking. Including, but not limited to… 

• Curiosity and Inquiry
• Simplification and Assumption-Making
• Mathematical Representation
• Pattern Recognition and Systems 

Thinking
• Data and Computational Thinking
• Technological Fluency

• Mathematical Versatility
• Creativity and Adaptability
• Evaluation and Revision
• Metacognition and Reflection
• Collaboration and 

Communication
• Tolerance for Imperfection



What is a Modeling Problem?

Our school has 
295 students. 

What is the best 
way to transport 

students on a 
field trip?



Access to MM?

M. Smith, www.visualcapitalist.com (link)

http://www.visualcapitalist.com/
https://www.visualcapitalist.com/mapped-the-income-a-family-needs-to-live-comfortably-in-every-u-s-state/


MM Mindset

Based on two working 

adults with two children

Comfortable was defined as the annual 

income required to cover a 50/30/20 budget, 

allocating 50% of earnings to necessities, 30% 

to discretionary spending, and 20% to savings

M. Smith, www.visualcapitalist.com

Source: 

SmartAsset



MM Mindset

J. DeJohn, www.SmartAsset.com (link)

http://www.smartasset.com/
https://smartasset.com/data-studies/salary-needed-live-comfortably-2024


0. Which article? 

1.  What happened?

2.  Where’s the math? (and if you know it, Where’s the modeling?)

3.  What do you think?
• Do you believe the reported result? Why or why not? 
• Why does the article matter to you (i.e., your group)? More generally, why 

should anyone care about this?
• Could the number(s) or mathematical method(s) in the article be used to 

examine other real-world problems? If so, share a few thoughts.

Numbers in the News



Student Research League

From Competitions

2025 SRL Problem: Affordable 
Housing Challenge 

● Design a data-driven strategy for a U.S. city (population ≥ 

100,000).

● Use metrics to identify housing needs and underserved 

populations.

● State a clear strategic goal addressing housing inequality.

● Build and assess mathematical models with financial 

analysis.

● Develop a step-by-step implementation plan for the city 

council.

● Identify stakeholders, anticipate barriers, and propose 

solutions.

2024 SRL Problem: Watts the Buzz on 
Sustainable Future 

● Create a mathematical modeling plan to transition a city 

(population ≥ 50,000) to renewable energy.

● Conduct a local renewable resource assessment (solar, 

wind, hydro, etc.).

● Propose a system design using one or multiple renewable 

sources with percentage breakdowns.

● Perform a cost–benefit analysis over the lifespan of current 

vs. new energy systems.

● Analyze environmental impacts and long-term benefits of 

the transition.

● Develop a realistic implementation strategy, identifying 

barriers and solutions.



What (& where) is COMAP?

Mission Improve mathematics education 
with an emphasis on increasing student 
proficiency in mathematical modeling.

COMAP is an award-winning mathematics education non-
profit organization that since 1980 has worked with 
teachers, students, and business and industry to support 
and create learning environments where mathematics is 
used to investigate and model real issues in our world.



COMAP Contests



COMAP Contests MCM/ICM



MCM/ICM

comap.org

Problem B: Creating Sudoku Puzzles, 2008

Develop an algorithm to construct Sudoku puzzles of varying difficulty. Develop metrics to define 
a difficulty level. The algorithm and metrics should be extensible to a varying number of difficulty 
levels. You should illustrate the algorithm with at least 4 difficulty levels. Your algorithm should 
guarantee a unique solution. Analyze the complexity of your algorithm. Your objective should be to 
minimize the complexity of the algorithm and meet the above requirements.

Sample problem titles:

● Problem: A The Ultimate Brownie Pan, 2013
● Problem: C Momentum in Tennis, 2024
● Problem: D The Influence of Music, 2021
● Problem: E Drowning in Plastic, 2020 
● Problem: F The Future of the Olympics, 2023















Fastest-growing skills = MM Mindset?

• Curiosity and Inquiry

• Simplification and Assumption-Making

• Mathematical Representation

• Pattern Recognition and Systems Thinking

• Data and Computational Thinking

• Technological Fluency
• Mathematical Versatility

• Creativity and Adaptability

• Evaluation and Revision

• Metacognition and Reflection

• Collaboration and Communication

• Tolerance for Imperfection



Return (or revenge?) of the water bottles

vs. vs.vs. vs.

vs.vs.vs. vs. ?
Which to choose?

vs. vs.



Wait! We’re done! They’ve solved it!

April 19, 2009 NYTimes (link) September 16, 2024 NYTimes Wirecutter (link)

Perhaps not…

https://archive.nytimes.com/www.nytimes.com/interactive/2009/04/19/opinion/20090419bottle.html?_r=0
https://www.nytimes.com/wirecutter/reviews/best-water-bottle/


COMAP - overview of activities

● 5 international mathematical modeling contests
● Publish Consortium and UMAP journals
● A large and expanding library of curricular resources

○ Books
○ Modules
○ Articles
○ Video series

● Develop, promote, and support math modeling education 
initiatives and communities.

● Many resources available for free at
www.comap.org/session

http://www.comap.org/session


Questions / Comments / Ideas…

vinodh.chellamuthu@utahtech.edu  

Ben@comap.org

/benjamin-galluzzo 

/comapmath

X

mailto:vinodh.chellamuthu@utahech.edu
mailto:Ben@comap.org


What Makes a Game Fun? (Cornhole)

Day Hit the 
Board

Land on the 
Board

In the 
Hole

Toss restrictions

Thursday 1 point 2 points 3 points 8 bags, no restrictions

Friday 1 point 2 points 3 points 4 bags short, 4 bags long

Saturday 1 point (short) 2 points (short) 3 points 
(short)

8 bags, no restrictions

2 points (long) 3 points (long) 4 points (long)

Short board is 5.5’ to front edge

Long board toss is 7.5’ to front edge 

AMATYC Cornhole Rules

Extra slides!

AMATYC Recap



Cornhole Results
Extra slides!

AMATYC Recap



Cornhole Results
Extra slides!

AMATYC Recap
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