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• Showcase some computer-based tools we made broadly accessible 
to computing non-experts: students, educators, and lay people

– graphical user interfaces (GUIs)
– interactive notebooks (e.g., Jupyter Notebooks and MATLAB Live Scripts)
– GitHub repositories

• Highlight examples of computational tools we have used in outreach/informal 
learning environments outside structured courses

• Share tips and lessons learned in designing and deploying outreach activities 
for non-university audiences

• Further disseminate materials for faculty and university student training

Goals for this webinar



Ford Versypt Lab: outreach volunteers &
engineering education scholars



ASEE & CEE peer-reviewed publications



Themes in these publications
Interactive computing activities



Themes in these publications
Outreach/underserved populations



Themes in these publications
Skills development

for university students and/or faculty



• Chemical engineering design module
– OSU College of Engineering, Architecture and Technology 

Summer Bridge Program for incoming freshmen
– UB Chemical Engineering Camp for high school students

• Hands-on experiential “biomedical engineering major”
– OSU Grandparent University for middle student students 

and their grandparents
• Expo booth

– Oklahoma EPSCoR Women in Science Conference 
for junior high and high school girls and their teachers

Outreach venues for our computational tools



Pharmaceutical drug dosing 
for chemical engineering design



OSU Summer Bridge Camp 
for Engineering Freshmen

UB ChemE Camp 
for HS Jrs & Srs



Grandparent University



Oklahoma Women in Science Conference



2D dynamic heat conduction



2D dynamic heat conduction



Bee responses to pesticides



From research into outreach
• https://github.com/ashleefv/ACEInhibPKPD
• https://github.com/ashleefv/BeeNestABM

For classes
• https://github.com/ashleefv/ApplNumComp

– Lessons 14-16 on GUIs
– FV Lab GUIs deep dive: https://youtu.be/k_JD7kmkeTM

• https://github.com/ashleefv/MEBLinearSystems

For educator training
• https://github.com/ashleefv/ChESS2022

Educational GitHub repositories

https://github.com/ashleefv/ACEInhibPKPD
https://github.com/ashleefv/BeeNestABM
https://github.com/ashleefv/ApplNumComp
https://youtu.be/k_JD7kmkeTM
https://github.com/ashleefv/MEBLinearSystems
https://github.com/ashleefv/ChESS2022


Linear systems lesson 
for Material & Energy Balances
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Numerical Problem Solving 
across the Curriculum 
with Python and MATLAB 
Using Interactive 
Coding Templates
Presenters: 
Ashlee N. Ford Versypt, University at Buffalo
Matthew D. Stuber, University of Connecticut
Robert P. Hesketh, Rowan University

Assisted by Austin Johns, University at Buffalo
https://github.com/ashleefv/

ChESS2022

https://github.com/ashleefv/ChESS2022


Learning objectives for the workshop

By the end of this workshop, participants will be able to
• Create interactive coding templates (MATLAB Live Scripts or Jupyter 

Notebooks using Python) for teaching chemical engineering concepts and 
problem-solving

• Select, run, and interact with a MATLAB Live Script or Jupyter Notebook 
template applied to a chemical engineering topic of their choice



Example interactive coding templates
• Ex. 10.2-1 from MEB book by Felder, Rousseau, & Bullard
• Jupyter Notebook (Python) version: J6_TankDrainage.ipynb 
• MATLAB version: M6_TankDrainage.mlx

https://github.com/ashleefv/ChESS2022/blob/master/5%20Interactive%20Coding%20Templates/J6_TankDrainage.ipynb
https://github.com/ashleefv/ChESS2022/blob/master/5%20Interactive%20Coding%20Templates/M6_TankDrainage.mlx


• MathWorks literate programming
• Works using online and 

standalone client
• MATLAB code + Simplified 

Markdown
• LaTeX available for equations

• Functions defined at end of 
document

• Interactive elements

MATLAB Live Script (.mlx)



• Open-source literate programming 
option

• Works using online and standalone 
client

• Google Colab opens directly from 
Google Drive

• Python code + Markdown default
• >40 programming languages available

• Functions must run before called
• Notebooks render directly on 

GitHub
• Non-interactive / Read-only

Jupyter Notebook (.ipynb)



Ways to use interactive coding templates 
in ChE classrooms across the curriculum

• Reinforce computational thinking
• Introduce/enhance familiarity with MATLAB and/or Python
• Student use cases

• Lecture notes with in-class activities
• Pre-class readings with embedded activities
• Worked example case studies
• In-class problems
• Homework or project problems



Modeling a student use case: reading 
with embedded interactive activities

• Choose either MATLAB Live Script or Jupyter Notebook (Google Colab)
• Open M0_HowToCreate.mlx or J0_HowToCreate.ipynb file on How to 

create a MATLAB Live Script/How to create a Jupyter Notebook
• Read through the file and complete the interactive activities
• We will circulate to answer your questions

https://github.com/ashleefv/ChESS2022/blob/master/5%20Interactive%20Coding%20Templates/M0_HowToCreate.mlx
https://github.com/ashleefv/ChESS2022/blob/master/5%20Interactive%20Coding%20Templates/J0_HowToCreate.ipynb


Your turn to build your own interactive 
coding template
• Choose either MATLAB Live Script or Jupyter Notebook (Google Colab)
• Find a partner who is interested in using the same language (MATLAB or 

Python)
• Work together to build a notebook for students to solve an equation of 

your choice. The notebook must include code blocks for numerical 
computation (solving) and the following text blocks (in any order)
o learning objectives
oproblem statement
omathematical equation(s)
o an image



Going further: case study examples 
to explore

• We have prepared a set of interactive coding templates that correspond 
to mathematical topics and chemical engineering topics across the 
curriculum.

• Pick a file from our set of templates. Play with the interface and reflect on 
how to adapt for your purposes: lecture/in-class activity, homework, 
group projects, other.

Interactive coding templates

https://github.com/ashleefv/ChESS2022/blob/master/5%20Interactive%20Coding%20Templates.md




Computational educational materials 
from the workshop presenters

• Video highlighting key features of MATLAB Live Scripts and Jupyter
Notebooks (Austin Johns, Ford Versypt Lab): 
https://youtu.be/u5YkzFl6FbE

• Ford Versypt: https://github.com/ashleefv/ApplNumComp
• Hesketh: https://github.com/heskethrp
• Stuber: 

https://github.com/PSORLab/Chemical_Engineering_Analysis_Notebooks

Shareable Handout

https://youtu.be/u5YkzFl6FbE
https://github.com/ashleefv/ApplNumComp
https://github.com/heskethrp
https://github.com/PSORLab/Chemical_Engineering_Analysis_Notebooks
https://github.com/ashleefv/ChESS2022/blob/master/6%20Shareable%20Handout%20Numerical%20Problem%20Solving%20across%20the%20Curriculum%20with%20Python%20and%20MATLAB%20Using%20Interactive%20Coding%20Templates.pdf


• Engaging Instructional Practices
Institute for Teaching & Learning Excellence interview: 
https://player.vimeo.com/video/141915144

• Active Learning Exercises for Teaching Reactor Design 
Keynote, Survey Results & Best Practices: Reactor Design Session, 
Education Division, 2020 AIChE Annual Meeting: 
https://youtu.be/qms5YEPOhbY

• Teaching Computational Skills for Chemical Engineers
Webinar, AIChE Education Division, Feb 2020: 
https://www.aiche.org/academy/webinars/teaching-computational-skills-
chemical-engineers

• Applied Numerical Computing
Online course materials including recordings:
https://github.com/ashleefv/ApplNumComp

Ford Versypt previously recorded 
publicly available materials

https://player.vimeo.com/video/141915144
https://youtu.be/qms5YEPOhbY
https://www.aiche.org/academy/webinars/teaching-computational-skills-chemical-engineers
https://github.com/ashleefv/ApplNumComp
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