
PIC Math: Industry Projects for Ownership,
Engagement, and Proficiency

Vinodh Chellamuthu
Dixie State University

St. George, UT

Jennifer Travis
Lone Star College-North Harris

Houston, TX

November 13, 2020

Chellamuthu - Travis PIC Math November 13, 2020 1 / 45



Who We Are

Jennifer Travis

MS in Mathematics, PhD in Mathematics Education

Lone Star College-North Harris - a large community college

Vinodh Chellamuthu

MS in Applied Mathematics, PhD in Mathematics

Mentoring undergraduates in research since 2016

Dixie State University

Public four-year university in St. George, UT
Associate-granting institution
Open access; lots of first-generation college students
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What is PIC Math?

Preparation for Industrial Careers in
Mathematical Sciences

Each PIC Math faculty member teaches a class in which students work in
teams to solve a a real-world problem provided by a business, industry,
non-profit, or government partner.

Emphasis on statistics and data analysis, with data provided by the
partner organization.

Builds skills needed to help students stand out in the job market and
kickstart a successful career.

Training and support provided by the MAA PIC Math Program,
which is funded by the National Science Foundation (NSF grant
DMS-1722275) and National Security Agency.
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Fast Facts on PIC Math Program

Started in 2014

5 cohorts of PIC Math faculty so far

Over 180 total PIC Math faculty

Over 150 institutions

6 community colleges

For more information:
https://www.maa.org/programs-and-communities/

professional-development/pic-math
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Why is PIC Math Valuable for Students?

Allow students to get hands-on experience and introduce them to
more career possibilities.

Provide an opportunity for students to use the skills they learn in
classes to solve messy and complex real-world problems.

Develop appreciation for the value of mathematics and data analysis
in solving practical problems.

Learn professional skills (writing, presentation, teamwork).
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More Information on PIC Math

For more on WHY the class is valuable:

PIC Math and the Best Jobs in the 21st Century
by Michael Dorff and Suzanne Weekes
https://youtu.be/B5M4ByxtEdk

For more on HOW the class works:

Equipping Students for STEM Careers through Industrial Projects:
The MAA PIC Math Program
by Vinodh Chellamuthu and Jennifer Travis
https://youtu.be/aKC-HfEmNtM
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Structure of the Class

Vinodh
Taught Spring and Fall of 2019 and 2020
MATH 4800 (Industrial Careers in Mathematics)
3 credit hours
Letter grade
Counted toward degree plan for several STEM majors
Served as an “applied learning” project class for a new degree program
in Applied and Computational Mathematics

Jennifer
Taught Spring 2020
Honors Seminar
4 Honors credits
Pass/No Pass
Met TTh 1.5 hours
Did not count toward a degree plan
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The Students

Vinodh
30 students across 4 semesters
7 math majors, 8 engineering, 3 computer science, 1 finance
Majority first-generation college students
Some in Multivariable Calculus, some in Linear Algebra, some in
introductory programming classes

Jennifer
11 students in one class so far
9 first-generation college students
1 math major, others variety of STEM
4 in their first year of college
Half in Calculus, others in College Algebra, Trigonometry, Precalculus
Almost all had zero programming experience
Half already in Honors, half joined Honors to take class
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Problems Tackled by our Students - Jennifer

Houston Astros:
Provide the Astros with recommendations on what types of fan
promotions are most effective at increasing home game attendance.
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Problems Tackled by our Students - Jennifer

Crown Beverage Packaging:
Analyze spoilage data and provide company with recommendations for how
they can improve or better understand can spoilage at the Conroe plant.
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Our Experiences - Jennifer
Computing Tools

Data cleaning and organizing:

Excel

Analysis and plots:

Python/Jupyter Notebook (installed on hard drive)
www.anaconda.com

Google Colab (cloud-based equivalent)
https://colab.research.google.com

Reports and slides:

LaTeX

Overleaf cloud platform
www.overleaf.com
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Data Organizing with Excel
Jennifer’s Crown Beverage Students

Converting data to cans:

Production data was in various units

Examples

21 Layers = 1 Pallet
1 Layer = 389
1 Pallet = 8169 cans
1 Tote = 584 cans (later changed to 750)
1 Dumpster = 2723 cans
1 Xsmall dumpster = 2156 cans
1 Large Dumpster = 4300 cans
1 Small Dumpster = 2425 cans
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Data Organizing with Excel
Jennifer’s Houston Astros Students

Resolved formatting issues
(e.g., 11-8 Win-Loss record appeared as 8-Nov)

Normalized Attendance: divided by Stadium Capacity

Qualitative Data Analysis: Categorizing the Promotions
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Analysis and Plots with Jupyter Notebook and Colab
Jennifer’s Students
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Python Packages
Jennifer’s Students

Pandas - working with data in dataframes

Seaborn - static plots

Simple coding for plots
Built-in datasets for practice and examples

Altair - interactive plots

http://nhmath.lonestar.edu/Faculty/TravisJ/PICMath/

ALWest.html

http://nhmath.lonestar.edu/Faculty/TravisJ/PICMath/

cameraJuly2.html
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A Little Bit of Math
Jennifer’s Students
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Some Plots
Jennifer’s Students
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Some Plots
Jennifer’s Students
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Some Plots
Jennifer’s Students
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LaTeX/Overleaf for Slides and Reports

Overleaf: Cloud platform for compiling LATEX code.

Example: https://www.overleaf.com/read/vxywktbgdbqt

Free version worked well.

Collaborate on shared documents.

Chat function for late-night group editing sessions.
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Problems Tackled by our Students - Vinodh
Parks Data
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Problems Tackled by our Students - Vinodh

Red Cliff Lab:
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Problems Tackled by our Students - Vinodh

Red Cliff Lab:
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How We Learned These Tools
Jennifer’s Strategies

MAA Data Science Workshop - intro to Jupyter and Pandas

Mini-projects using Jupyter/Colab in Finite Math and Statistics

Created templates for students to work through
Example data from Kaggle

DataCamp for PIC Math class

Free for educators teaching a class
Modules to learn Python and R for data analysis
Leaderboard with experience points

Created PIC Math syllabus, calendar, intro survey in LATEX

Data analysis for AMATYC News in Pandas/Jupyter

Steal/borrow students’ code

Learn by DOING!
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Biggest Challenges

Vinodh:
Mixed levels of mathematical maturity within the class.
Putting together a team based on their skill set (programming,
communication - oral and written skills).
Mitigating the fear of real-world problem solving and getting them
excited and motivated.

Jennifer:
Lack of knowledge of computing (me!)
Lack of knowledge of computing (the students)
Lack of knowledge of data science and analytics (me!)

Both:
Getting all students on each team actively involved
TIME CONSTRAINTS
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Biggest Rewards

Vinodh:
Seeing students going from “consumers” to “producers”
Increased cross-disciplinary collaboration within the university
Helped to design“hands-on” curriculum within the math department
Increased opportunities for collaboration with local community
Small curriculum changes (this class) lead to big innovations:

Establishing Modeling and Simulation Hub
Creation of Certificate in Modeling and Simulation

Jennifer:
Interacting with students on deeper level, as collaborators
Seeing students grow in knowledge and courage
Personal growth (thinking of me, not the students)

“Will this make me braver?”
Computing knowledge
I now love LaTeX .... I’m never going back!

Beginning something that will be a long-term plus for my college
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Rewards - for Students

Help students grow in:

Data analysis knowledge - valuable for any major

Confidence

Professional communication skills - written and oral

Problem solving skills

Critical thinking

Working and thinking independently

Resulting in:

More competitive for REUs, scholarships, and internships

Helps them land first STEM job after graduation
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How Can I Use These Ideas?

Incorporate projects into your normal classes

Activities for Math/STEM Club

Look for opportunities at your college to promote:

Math Across the Curriculum
Computing Across the Curriculum

Analyze some data as a side project (useful or fun or both)

Apply for next PIC Math cohort
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Timeline if you do PIC Math

February/March 2021: Apply to PIC Math Program

Late spring 2021: PIC Math Training Workshop

Summer and Fall 2021: Find industry partners and projects

Fall 2021: Recruit students

Spring 2022: Teach PIC Math class

Summer 2022: Students present their project at MAA MathFest
(or virtual version)

For more information:
https://www.maa.org/programs-and-communities/

professional-development/pic-math
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Some Links Mentioned Earlier

Interactive Plots Created by Students:
http://nhmath.lonestar.edu/Faculty/TravisJ/PICMath/

ALWest.html

http://nhmath.lonestar.edu/Faculty/TravisJ/PICMath/

cameraJuly2.html

Overleaf Example (LATEX in the cloud):
https://www.overleaf.com/read/vxywktbgdbqt

Jupyter/Colab (for plots and analysis)
https://colab.research.google.com
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Thank you! Any questions?

Jennifer Travis
Jennifer.Travis@LoneStar.edu

Vinodh Chellamuthu
Vinodh.Chellamuthu@dixie.edu
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