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Welcome to the 

11th Annual 

Teaching Computation with MATLAB

Educator Workshop
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School Affiliations of 50+ 2025 Workshop Participants
(some with multiples, >20 returning participants)

▪ Bradley University

▪ California State University-Fullerton

▪ Elon University

▪ Emory University

▪ Florida Agricultural and Mechanical University

▪ Florida Gulf Coast University

▪ Florida Polytechnic University

▪ Instituto Tecnologico de Costa Rica

▪ Marshall University

▪ McGill University

▪ Merrimack College

▪ Middlebury College

▪ Minnesota State University-Mankato

▪ North Carolina A & T State University

▪ Ohio Northern University

▪ Polytechnic University of Puerto Rico (3?)

▪ Prairie View A & M University

▪ Purdue University-Main Campus (2)

▪ Sienna College

▪ Sonoma State University

▪ St. Olaf College

▪ Texas A & M University (2?)

▪ The University Of Trinidad and Tobago

▪ University of Alaska Anchorage

▪ University of Arizona

▪ University of Bridgeport

▪ University of Colorado at Boulder (3)

▪ University of Ferrara

▪ University of Florida (2?)

▪ University of North Carolina at Chapel Hill

▪ University of Oklahoma Norman Campus

▪ University of Southern Mississippi

▪ University of Technology, Jamaica

▪ University of Tennessee, The

▪ University of Texas at Dallas (2)

▪ University of the Incarnate Word

▪ University of Wyoming

▪ Vanderbilt University

▪ Virginia Military Institute

▪ Washington University in St. Louis

▪ Western Connecticut State University

▪ White Station High School
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Your 2025 Teaching Activity Submissions – 37!
Review editors have reviewed and shared feedback on ~2/3 of the reviews



4© 2025 The MathWorks, Inc.

Teaching and Learning – 

What’s Important to Know?

Lisa Kempler, Lead Convener, MathWorks

2025 MATLAB Educator Workshop

Keynote
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Do you need an aspirational story to motivate students?
Making it real inspires . . . . 

Medical Devices Automotive

Agriculture Cybersecurity
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Tools used

• Algorithms

• MATLAB

• AI/RL, Image Processing

• Digital Twin (“mock circuit” of heart)

• Simulink, Simscape

• Simulink RT, dSPACE

• Code Generation (motor)

• MATLAB Coder 

• GPU Coder + Nvidia TX2

Outcomes

• Practical development 

• Real-time speed adjustments 

• 50% cost reduction (surgery+device)

• More practical for Turkish patients

• Paper published

• Planned: Work with manufacturers

 

Story: Students Cut Design Time, Build a Cheaper Heart Pump 
Technologies: AI, Controls, Image Processing, GPUs, and Code Generation

Students Design Heart Pump Using AI, PIV, and Code Generation - MATLAB & Simulink

Medical Devices

https://www.mathworks.com/company/mathworks-stories/students-design-heart-pump-using-ai-piv-and-code-generation.html
https://www.mathworks.com/company/mathworks-stories/students-design-heart-pump-using-ai-piv-and-code-generation.html
https://www.mathworks.com/company/mathworks-stories/students-design-heart-pump-using-ai-piv-and-code-generation.html
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1

Students LVAD Heart Pump Project: What They Built

Digital Twin model 

of 2-motor LVAD with

auto-adjusted speed

Cardiovascular Model 

Test Platform (with PIV)

+Wireless Patient 

Monitoring 

Device

+
+

2

3
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Story: East African PhD Researcher Catches Maize Disease Early
Technologies: Sensors, ThingSpeak, MATLAB, Trained AIs and Chabots

Fighting Crop Diseases with AI, IoT, and Computer Vision - MATLAB & Simulink

Agriculture

Researchers used

• Data collection about plants

• Sensors: VOC air quality, movement

• ThingSpeak

• Model training and development

• MATLAB LSTMs + CNNs

• Plant health analysis process

• MATLAB, GenAI

Outcomes ➔ Plant health monitoring process

• Trained, reusable ML models

• 1/3 time to detect disease (4 vs.14+ days)

• Higher crop yields

• New LLM ChatBot for farmers

https://www.mathworks.com/company/mathworks-stories/ai-and-iot-sensors-spot-diseases-and-boost-crop-production.html
https://www.mathworks.com/company/mathworks-stories/ai-and-iot-sensors-spot-diseases-and-boost-crop-production.html
https://www.mathworks.com/company/mathworks-stories/ai-and-iot-sensors-spot-diseases-and-boost-crop-production.html
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Which cool classroom innovations should you invest in? 

Stormy Attaway, 2019 Workshop Keynote

https://cdn.serc.carleton.edu/files/teaching_computation/workshop_2019/instructional_innovation_flipped_co.pptx
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Example: Intro to Physics with Simple Hardware
Record Doppler Effects with iPhone MATLAB Sensor Package

Duncan Carlsmith, 

UWisc-Madison

workshop: 2019, ‘20, ‘22

repo on File Exchange

152 contributions!

https://serc.carleton.edu/person/104531.html
https://www.mathworks.com/matlabcentral/fileexchange/182357-mobile-phone-pendulum-doppler-experiment
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And Now GenAI: Forcing Curriculum Rethinking and Rework
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Programming Evolution: Blinking Cursor to Data-Driven Guided Coding

Programming in the ’80s

(‘70s was assembly!)

Blank screen of death

Debug = “print” command

“IDEs” + 4GLs ➔ Executable Notebooks Apps that know how to program

Prompt
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Who has used GenAI 

in your courses?

(hands up)
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GenAI in MATLAB:  MATLAB Copilot: 

May 14th 

Release

DEMO

create an errorbar plot that shows 

temperature differences in major cities

Modify to use different colors for the 

different city bars. make the positive and 

negative error different per city 

ChatGPT PROMPTS
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MATLAB GPT: A ChatGPT Variant MATLAB GPT

Blog – 4 ways of using MATLAB with Large Language Models (LLMs) such as ChatGPT and Ollama

OpenAI’s ChatGPT

• LLM = GPT-5

+
 MATLAB plug-in with 

• www.mathworks.com contents

    (documentation, examples, etc.)

https://chatgpt.com/g/g-QFTjbeK3U-matlab
https://blogs.mathworks.com/matlab/2024/10/02/4-ways-of-using-matlab-with-large-language-models-llms-such-as-chatgpt-and-ollama/
https://blogs.mathworks.com/matlab/2024/10/02/4-ways-of-using-matlab-with-large-language-models-llms-such-as-chatgpt-and-ollama/
https://blogs.mathworks.com/matlab/2024/10/02/4-ways-of-using-matlab-with-large-language-models-llms-such-as-chatgpt-and-ollama/
http://www.mathworks.com/
http://www.mathworks.com/
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MATLAB 

Copilot 
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Recent University Trip: 2 Educators had a realization. 

“Teaching Computation: It’s not just about working code anymore”

Procrustes Shape Analysis 

Rubric  -- 

Emily Domar and Glen Livesay, 

Rose Hulman Institute

https://serc.carleton.edu/teaching_computation/workshop_oct_2022/activities/259816.html
https://serc.carleton.edu/teaching_computation/workshop_oct_2022/activities/259816.html
https://serc.carleton.edu/teaching_computation/workshop_oct_2022/activities/259816.html
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CoPilot Actions and  plot Tools –Windows into Owning Your Code
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More Beyond Code: What is Model-Based Design?

▪ Creating a virtual representation of 

a real-world system 

– Model new ideas and perform 

repeatable tests with simulation

– Adjust design based on these 

simulations and iterate

– Digital twin = Identical software model

production
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MATLAB GPT to Write Assignments
(Output mapped well to Teaching Activity Structure – context, learning outcomes, assessment)

ChatGPT 

Assignment Writing 

Prompts

https://chatgpt.com/share/68e52f48-dde0-8002-94f5-4342d3f4b633
https://chatgpt.com/share/68e52f48-dde0-8002-94f5-4342d3f4b633
https://chatgpt.com/share/68e52f48-dde0-8002-94f5-4342d3f4b633
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Complex GenAIs Tasks Require Thoughtful Design of Your Ask

Data
What does Copilot/ChatGPT need 

to know about your data? 

Can you use generated data? 

 

Models
Do you want advice? 

MATLAB GPT typically suggest 
approaches.

New or Updated 
Documents 

Tell GenAI structure, output you 
want

(Syllabus, paper, assignment) 

Code
GenAIs can generate code. It may 

not run or be incomplete. 
Outputs

P
ro

m
p

ts

Training 

(context)

GenAI

Tips

Shorter prompts are better. 

Increase context over time.  

Exploring is encouraged.

 Input your data  Share an example result

 Share a current example
 Give it code to perform an 

action on
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Which cool classroom innovations should you invest in? 

Stormy Attaway, 2019 Workshop Keynote

https://cdn.serc.carleton.edu/files/teaching_computation/workshop_2019/instructional_innovation_flipped_co.pptx
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How can I 

(and students) 

learn to do all that?
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Expose students to many ways to learn

(and assign the exploration)
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Documentation Code Examples:
Open in MATLAB ➔ Reuse for Projects
Hurricane Natural Catastrophe Risk Estimation

▪ View Notebook in doc

– Open in MATLAB Online (or “Copy Command”)

– Clear Output + Side Output

– Run and Advance

DEMO

https://www.mathworks.com/help/map/hurricane-natural-catastrophe-risk-estimation.html
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Resources: University Portal Pages ➔ Individual Product Subsites

rotate-rectangle-roi

https://www.mathworks.com/help/images/rotate-rectangle-roi.html
https://www.mathworks.com/help/images/rotate-rectangle-roi.html
https://www.mathworks.com/help/images/rotate-rectangle-roi.html
https://www.mathworks.com/help/images/rotate-rectangle-roi.html
https://www.mathworks.com/help/images/rotate-rectangle-roi.html
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MATLAB Onramps and Training: Learn MATLAB Capabilities (FREE)

90 Self-Paced 

Courses to

Learn from
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Beyond MATLAB Onramp: Image Processing Onramp



30

Select Some Videos for Students to Learn From
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Free Curriculum on GitHub: Open directly in MATLAB Online

Add                     to your repos to open in MATLAB 

mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis

MATLAB Online

https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
https://www.mathworks.com/matlabcentral/fileexchange/110125-climate-data-visualization-and-analysis
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Summary: Learning Technologies and MATLAB Capabilities

▪ Documentation

▪ Code Examples

▪ Product Pages

▪ Onramps and training

▪ Curriculum

▪ Videos 

▪ MATLAB GPT and MATLAB Copilot

And – Learn from each other.

How can I 

(and students) 

learn to do all that?
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Workshop Schedule
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Sunday: Settling In and Zeroing in on What We Want to Accomplish

Intro and Ice Breakers

Networking

Prework

Teaching Activity Submission

Teaching Activity Peer Review

WORKSHOP BEGINS – Sunday 5-8 (CDT)

Talk: Teaching and Learning: 

What’s Important to Know?

We Are Here

Convener Panel

ACTION:

• Find the Program on the SERC site now.

• Spend a minute reviewing it.

1-on-1 Mentoring Sessions
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Educator Talks + MATLAB Tools ➔ Curriculum Work

Orientation and 

Networking

Practical 

Considerations for 

Teaching 

Computation

Invited Educator Talks (Michele McColgan)

Activity: Breakouts (assessing student learning)

Worktime: Upgrading Your Curriculum (Dan Burleson)

- Attributes of an exemplary teaching activity

- Affinity working group and feedback

- Individual work time: Teaching Activity/Module Development

(Completed)

SUNDAY

Roadcheck (fill out survey)

MATLAB Teaching Tools Demo and Practice (Laura, Ram)

Invited Educator Talks (Kelly Roos)

Activity: Breakouts (best practices)

Learning Outcomes (Ben Bratton)

Activity: Breakouts (outcomes?)

MONDAY
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Tuesday: Upgrade Courses ➔ Share Course Plan ➔ Feedback

Sunday

Orientation and 

Networking

. . . .

Monday

MATLAB Tools 

Deep Dive

+

Curriculum 

Development

Intro

Upgrading Your Curriculum, Part 2 (Dan Burleson)

Activity: Individual Time + Groups

Workshop Synthesis and Next Steps 

Teaching Activity Sharing and Feedback 

Activity: Working group activity sharing and feedback

Workshop Evaluation (fill out survey) 

TUESDAY

Teaching Activity post-review updates
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Dinner Time – Enjoy!

Convener Panel starts at 7:15
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Convener 

Panel

Help yourself to dessert and coffee 

and get your questions ready . . . . 
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