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Three Questions

1. What is mathematics?

2. Why do you think that students need to 
learn mathematics?

3. What are the important things that they 
need to know?



Three Resources

1. GAIMME Report – COMAP & SIAM

2. Industrial Math Projects for High School 
Students (IMPHSS) - CIMS

3. PIC Math videos







Guidelines for Assessment and Instruction 
in Mathematical Modeling - GAIMME

“Despite the usefulness and value in demonstrating how 
mathematics can help analyze and guide decision 

making for real world messy problems, many people 
have limited experience with math modeling.”

Goal of GAIMME Report
Clearer picture of mathematical modeling 
 what it is and what it isn’t as a process
 how the teaching of that process can mature as 

students move through the grade bands





Math Problem --> Modeling Problem 

Karen Bliss, Katie Kavanaugh, 
Ben Galluzzo

300 ÷ 25 =
Our school has 
300 students. A 

bus holds 25 
students. How 

many buses are 
needed to take 

the students on a 
field trip?

Our school has 
295 students. A 

bus holds 25 
students. How 

many buses are 
needed to take 

the students on a 
field trip?

295 ÷ 25 =

Our school has 
295 students. 

What is the best 
way to transport 
the students for 
the field trip?



Replace 

“Math is rigid.  It requires remembering how.”

with

“Math is open and empowering.  
It requires creativity and figuring out how.”

Altering Students’ Belief



The GAIMME Modeling Cycle



Modeling Guiding Principles
• Modeling is open ended and messy
• When students are modeling, they must be 

making genuine choices
• Modeling problems can be developed from 

familiar tasks
• Assessment should focus on the process and not 

on the product or pieces 
• Modeling happens in teams.



Discuss with Parents

Discuss with Faculty Colleagues

Discuss with Administration

Modeling Classes are Difficult



Sample Modeling Question



Sample Modeling Question



 Founded in 1997
Make partnerships with industry that benefit the 

sponsors, and our mathematical sciences community
 Real-world research projects that come directly from 

industry, government and finance

Visit http://www.wpi.edu/+CIMS 

Center for Industrial Mathematics & Statistics



130+ projects 75+ companies

CIMS Industrial Partners



• 20+ industrial mathematics projects for high school 
students drawn from a variety of real-world situations. 

• Projects for every level of high school mathematics, from 
Algebra to Calculus and Statistics

• Flexible length and scope of the projects 

• Project database contains downloadable versions of each of 
the projects, ready to be assigned to students.

http://labs.wpi.edu/imphss/

Industrial Math Projects for High School 
Students







NCTM Standards



Sample 
Projects



Preparation for Industrial Careers in Mathematical Sciences

Watch videos at http://picmath.com

DMS 1345499

http://picmath.com/


Creating Realistic Animations 
Dr. Alex McAdams, Senior Software Engineer at Walt Disney 
Animation Studios, talks about how mathematics is used to 
make realistic, yet art-directable, animations. 

https://youtu.be/z8wlEsSnpQY


Building a Better Filter 
Dr. Sumanth Swaminathan of W. L. Gore & Associates talks about 
some research questions about filtration. He works to understand 
the different waste capture mechanisms of filtration devices and to 
mathematically optimize the microstructure to create better filters. 

https://youtu.be/uU5wGm5kQnU


Finding the Safest Place to 
Store Nuclear Waste

Dr. Genetha Gray talks about a Sandia National Labs problem in 
which they used limited geological data to create a groundwater flow 
model, with parameters to be determined, to study the feasibility 
and safety of prospective subsurface nuclear waste storage sites. 

https://youtu.be/yLzd7djTeg8


Improving Market Strategies 
Dr. Jonathan Adler Nolis helped an online gift basket company 
distinguish between its business customers and its private 
consumers from the gift messages.

https://youtu.be/1Csmp_KWMjY


Discussion
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