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Teaching Computation with MATLAB =

Educator Workshop

Welcome to the 2025 Workshop

Teaching Computation
with MATLAB




2026 School Affiliations: 50 Workshop Educators

(some multiples, ~20 returning participants)

. Arizona State University East . Siena University

. Bradley University (2) . South Dakota State University

. Cabrillo College . St Olaf College

. California State University-Fullerton (2) . Texas A&M University-San Antonio

. California State University-Sacramento . The University of Southern Mississippi
. Cornell University . The University of Tennessee-Knoxville
. Elon University . The University of Texas at Dallas (3)

. Embry Riddle Aeronautical University (2) . University at Buffalo, State University of New York
. Howard University (2) . University of Alaska Anchorage

. Idaho State University . University of Arizona

. Instituto Tecnologico de Costa Rica . University of Bridgeport

. Lonestar college . University of Ferrara

. Louisiana State University and Agricultural & Mechanical College . University of Florida (2)

. Massachusetts Institute of Technology . University of Hartford

. Michigan Technological University . University of Maryland — College Park
. Minnesota State University-Mankato (2) . University of Nebraska-Lincoln

. North Carolina A & T State University . University of Technology, Jamaica (2)
. Rensselaer Polytechnic Institute . University of the Incarnate Word

. San Diego State University . University of Wisconsin-Eau Claire

. San Francisco State University . Vanderbilt University (3)

. San Jose State University . Virginia Military Institute
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2026 Teaching Activities: You Submitted 36

Review editors have reviewed and shared feedback on ~2/3 of activities
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Results 11 - 20 of 30 matches

Matlab for absolute beginners: elevation surveys

Lisa Gilbert, Cabrillo College

For students who have absolutely no experience with Matlab and little
to no experience coding, this in-class activity is a guided introduction
intended to help them develop some basic skills and confidence. The

Resource Type: Activities: Activities:Classroom Activity, Field Activity

Subject: Geoscience, Environmental Science

Solar-Powered IoT Environmental Monitoring Station

Anita Omo-Okhuasuyi, University of the Incarnate Word
In this four-week project, students worked in groups to develop a **Solar-Powered loT Environmental Monitoring
Station** using MATLAB. The project was designed to help students apply the programming skills learned ...

Resource Type: Activities: Activities:Project
Subject: Engineering

Predict Before You Run: Debugging_an EEGLAB/ERPLAB Script

Brian Rivera, St Olaf College

Students who have just processed one EEG participant through the EEGLAB and ERPLAB menus receive a MATLAB

4\ MathWork

Refine the Results |

Resource Type: Activities
Problem Set 4 matches
Classroom Activity 15 matches
Lab Activity 11 matches
Project 10 matches
Field Activity 1 match
Writing Assignment 1 match

4\ MathWorks

Biology 1 match

Chemistry 1 match
Computer Science 8 matches
Engineering 18 matches

Geoscience 5 matches
Health Sciences 1 match
Mathematics 6 matches
Physics 2 matches

Envirenmental Science 5 matches
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Teachiny Computation

With MATLAB®

Teaching Computation with
MATLAB

Why Teach Computation?
Skills and Techniques
Computational Thinking
Visualization
Maodeling
Data Analysis
Building Self-Efficacy
Cooperative Learning
Assessment

Developing skills Within a
Degree Curriculum

Teaching Online

Weorkshops and Webinars

Resources

Teaching Materials

Teaching Activities
Exemplary Collection
Activity Review Process

Essays

Courses

Community

For Team Members

Teaching Computation with MATLAB: The Full Collection

Teaching Activities

Initial Publication Date: August 7, 2018
DOl | Cite this

The Teaching Computation in the Sciences Using MATLAB activities are submitted by workshop participants, community members, and « Back to Teaching Computation in the Sciend
other SERC community participants. All of the activities in the collection use MATLAB in some capacity and cover a variety of STEM

courses and topics.

View the Exemplary Reviewed Collection » Actividades en Espaiiol »

Search or Browse Teaching Activities

michael wright search Refine the Results |

Results 1-10 of 410 matches
Biology 35 matches
Chemistry 20 matches
Bouncing Ball Explorer part of Teaching Computation with MATLAB:Past Workshops:MATLAB Workshop October 2022:Activities Computer Science 51 matches
Engineering 185 matches
Environmental Science 35 matches

Duncan Carlsmith, University of Wisconsin-Madison

Exploration of the sound of a bouncing ball dropped on a hard surface, the sound recorded with a maobile phone or laptop Geography & matches
. . i . . . Geascience 94 matches
microphone, is the basis for an accessible experiment in elementary mechanics. For ... Health Sciences 18 matches

Mathematics 100 matches

MATLAB Exemplary Collection Physics 38 matches

Resource Type: Activities
Measuring voting districts and c i part of Teaching Computation with MATLAB:Past Workshops:MATLAB Workshop 83 matches General/Other
Problem Set 77 matches

2024:Activities Classroom Activity 172 matches
Eugene Mahmoud, Mt San Antonio College Lab Activity 156 matches

. . . R . . L ) Project 108 matches
This project-based activity allows students to use MATLAB to analyze voting district boundaries and their relationship to social and Field Activity Z matches
environmental justice. Students recreate geographic borders, calculate centroids, ... Virtual Field Trip 2matches

Wiiting Assignment 17 matches

MATLAB Exemplary Collection

Numerical Simulation Basics: Accuracy and Model Validation for a

Cutting Edge 13 matches

ite-difference Equation part of Teaching Computation with GETS! 6 matrhes

Integrate 4 matches

MATLAB:Past Workshops:MATLAB Workshop 2023:Activities MARGINS Data in the Classroom 2 matches
Quantitative Skills 2 matches

Starting Point-Teaching Entry Level Geoscience 3
matches

Starting Point: Teaching and Learning Economics 1
match

Jim Boyle, Western Connecticut State University

This activity teaches students a few of the basic concepts for numerical simulation of physical systems by modeling the simple and

well-known problem of free-fall. The recursion relation for the finite-difference ...
Teach the Earth 2 matches

MATLAB Exemplary Collection Teaching Computation with MATLAR 377 matches

Wordle GUI Application part of Teaching Computation with MATLAB:Past Workshops:MATLAB Workshop 2023:Activities
Sarah Patterson, Virginia Military Institute; Blain Patterson, Virginia Military Institute; Katherine Ritchey, Mount Union University

We will introduce a project in which students will use Matlab to create a Wordle game GUI application. In this project, students will need to complete a series of tasks in MATLAI
such as data management, GUI ...

Stress Map part of Teaching Computation with MATLAB:Past Workshops:MATLAB Workshop 2024:Activities

James Conder, Southern lllinois University-Carbondale

Use earthquakes from the global CMT catalog to look at crustal stresses in a given region of the Earth. Students will download earthquake data from an online catalog and ma
tectonic maps. One map is of the ...

MATI

Exemplary Collection

4\ MathWorks
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Keynote Starting Soon . . . .
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9/2026: Maybe students don’t need to learn math anymore — Jensen

The study that triggered the question: The conversation referenced data showing that Al
tools helped students raise homework scores, with lower exam scores and retention later.

r/myclaw - 5d ago
@ Previous_Foot_5328

Jensen Huang says kids may not need basic math anymore

Nvidia CEO Jensen Huang made the comments during a recent interview on The Ezra Klein Show, where he was asked
about concerns that Al is helping students finish work faster while weakening how much they actually learn.

Huang's response was that some basic math skills may no longer matter that much. He mentioned things like long
division, multiplication tables, and calculating square roots, saying kids are already forgetting these skills and
questioning whether that is really a problem.

Original Source:
9/23: The Ezra Klein Show podcast
Jensen Huang Thinks A.l. Alarmism Has Gone Too Far

Related:
9/29: The Ezra Klein Show podcast
Bill Gates’s Blunt Warning on ALl
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Keynote

_ - Trends in Education (and you!)
Teaching for the Future: . GenAl and Agentic Al

What will | do next? - MATLAB Teaching Tools

Lisa Kempler, Lead Convener
MathWorks
October 25, 2026

lisak@mathworks.com



mailto:lisak@mathworks.com
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Trend # 1

Question: What Does Industry Want?

Answer:. Employees who know how to think and learn.
And use Al thoughtfully.

(Sorry, Jensen)



Project-Based Courses:

4\ MATLAB Help Center
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MATLAB Answers  File Exchange Cody AlChat Playground Discussions Contests Blogs Postv More v

Files Authors My File Exchange ~ Publish About

Circuits

Electrical Circuits Virtual Lab

& https://github.com/zaliyazici/Circuits

@ Zekeriya-Aliyazicioglu Dennis-Dahlquist &, 1.1K Downloads

¥¢0.00/5 (0) 3 27 Oct 2021

Version 1.1.2 (12.1 MB)

(R Overview [B Files (@ VersionHistory Yy Reviews (0) & Discussions (0)

Electrical Circuits Virtual Lab

Goal is to design/implementation, testing, and verification Electric Circuit problems using MATLAB Simulink Simscape and Live Scripts to understand the
concept better.

Module 1: Node Analysis

current sources and voltage sources is connected

Use the node-voltage method to solve a circuit that containing and ind and d
i i i in Live Scripts and verifications in

between non-reference nodes. Providing ground i , i ive tasks, and
Simulink Simscape

Module 2: Mesh Analysis

Use the mesh-current method to solve a circuit for an arbitrary network containing resistors and independent and dependent voltage and current sources.

Providi infe les, and i in Live Scripts and verifications in Simulink Simscape

g g

, instructions, i ive tasks,

Module 3: Operational Amplifier circuits

Instruments, Robots, loT and Data

4\ MathWorks'

Trend # 2

MATLAB Answers  File E;

Al Chat Playground ~ Discussions ~ Contests  Blogs Post™  More ™

@@ e o

Files Authors

B

My File Exchange>  Publish  About

Arduino-based-bi-copter-experiments

This repository contains all documents (Simulink, Solid Works, Printed Circuit Board, and bill of
materials) for constructing the Bi-Copter.

& https://github.com/eenikov/Arduino-based-bi-copter-experiments

Version 1.0.0 (35.8 MB) .+, 76 Downloads ¥ 0.00/5 (0) £3 16 Jul 2024

‘ Enikov

<\ Open in MATLAB Online I

Analyze inverting, non-inverting, and diff | amplifier circuits in the time domain. iding gl
tasks, and ises in Live Scripts and verifications in Simulink Simscape

»

Educator: Glenn Thompson, USF
Artemis Il launch reveals unique seismic
activity captured by USF scientists

Activity: Students record seismic activity at NASA Kennedy Space Center

(A Overview [ Files (@ Version History ¥y Reviews (0) & Discussions (0)

5 Share @ Follow

System Identification and Control Design Experiments with the Arduino-Based Bi-Copter
Hardware

Eniko T Enkiov, University of Arizona

General Information

This project aims to demonstrate the use of MATLAB's system identification toolbox in developing dynamic models of an Arduino-Based aero-mechatronic

Version 1.1.2 (12.1 MB)

system. The system is comprised of two propellers mounted on a pivoting arm, along with Arduino Nano 33 loT and a battery pack. It is operated wirelessly
via local WiFi network using MATLAB's Simulink Arduino support package. Except for the 3D printed arm and stand, all other components are commercially
available, allowing easy ion of the i iti a Sil model the hard based
experimentation.

O View License on GitHub

for users who prefer virtual

MATLAB Release Compatibility

Compatible with any release

Platform Compatibility

Windows (-] macOS [ Linux

ANNOUNCEMENT X

Weekly Quizzes Have Arrived in Discussions!
 Looking for a quick way 10 test your MATLAB

| nowledge and lear...

ittps://github.com/eenikov/BiCopter_SystemID_Project/assets/116908311/2a8902c1-a9a7-4af2-bafb-f2ca30b6aef8



Latitude

45°N

44°N

43°N

42°N

Oregon Landslides with Annual Cost > 1000 USD
Data: USGS/DOGAMI Icon NAPSG
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Trend # 2
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Maps are cool

(and underutilized)

- New! Maps in R2026a

- Relevance: Auto,
Aero, Geoscience,
Government, etc.

Learning goals
Real data experience
Effective visualization

124°W 122°W

120°W
Longitude

118°W
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Trend: Textbooks =» Interactive Notebooks + Apps = Cloud

Interactive lextbook (Zybooks

PARTICIPATION
ACTIVITY. 8.1.2: For loops.

Complete the following for loop using a start index, increment value, and end index

1) Iterate with i from 1 to 100 (inclusive)
CHALLENGE

- This tool is provided by a third ty. Though your activity may be =
v | 4.7.1: Element-wise division: Convert pounds to kilograms. ey i i saias 0/2 }

recorded, a page refresh

ay be needed to fill the banner

for

% Loop body statements « View Problem Details

end Element-wise division: Convert pounds to kilograms
m Show answer Assign row array wei with the weight in kil S.
Use the following conversion: kg = Ib / 2.2
Function Reference Solution C Reset B MATLAB Documentation

1 function weightKilo = ConvertToKilo(weightPounds)

2 % weightPounds: Row array of weights in pounds

4 % Assign weightKilo with the corresponding weight in kilograms
5 weightKilo = weightPounds;

end

Code to call your function C Reset

1 ConvertToKilo([100, 190, 163, 211])

Dan Burleson’s 2019 Workshop Talk

4\ MathWorks

Trend # 3

Solutions Leamn ™ Compal Help Center GetMATLAB | Signin Q

MATLAB and Simulink Based Books

Books Main Page  Search  Join Book Progra

Search MATLAB and Simulink Based Book
MAT LAB Find books pregenting theory, real-worigiexamph 1d exe
Live - [Pt =

. Artificial Intelligence, 74
achine Learning, and FILTEREDBY  Control Systems X
Cri D i 1
Biosciences and 7
Biomedical

Sort B; ‘

_ . Chgmistry and Chemigal __ 8

sis, and Control of a Buck Converter: Digital Simulation of Buck

ATLAB

Stematic way is inevitable to oversee the challenges one may face in the product development
tput performance under various operating conditions.

sScaptmx P — X gadeesh Pasupuleti

) The Wikcoxon rank sum test: Tests the null hypothesis that past and projectsd data are
sampies from continuous distributions with equal medians, against the altemative that they are
not

b) The 2 sample I-test: Tests the null hypothesis that past and projected data come from

independent random samples.from normal distributions with squal means and squsl but
unknown variances. The altemative hypothesis is that the past and projected data comes from gontrols with Microcontrollers: Design, Implementation, and Applications
populstions with unequal mesns

e Controls with Microcontrollers, focuses on the design, implementation and applications of
d industrial controls with It combines...

€) The 2 sample K -5 Tests the null hypothesis that that past and
projected data are from the same continuous distribution agains! the altermative hypothesis that
they are from different continuous distribuions.

Compare i and i ipitati I Publishing

‘tpast) lation: Dynamics, Controls Design, and Autonomous Systems, 3rd

Select number of days (between 1 and N)

Dynamics, Controls Design, and Autonomous Systems, Third Edition is a comprehensive
76 L = 10-Ap-1953 = ;imxl = Tpast_str == T1;nl = find(inxl); I : lation. This updated text covers flight control systems,...
77 T2 = 16-0ct-1953 = imx2 = Tpast_st T2;n2 = find(inx2); X L. Lewis, Eric N. Johnson
n2 - m o1 « H
n2cen1jerrar( ‘End n2, n1));end

Generate Daily/Cumulative Plots and Box Charts ) e € w E

Boxpl = reres(size(m,1));Boxp2 = zeros(size(n,1));cous1;

for isnl:n2 il Control Using Adaptive Dynamic Programming

:::::: :‘:’ : ::§ ::::::f ; ol using Adaptive Dynamic Programming discusses event triggered controller design which
PO : s sampling design for linear and nonlinear dynamic.

end

 Vignesh Narayanan, Avimanyu Sahoo

Daily and Cumulative piots.
o . .
Command Window

New 10 MATLAB? See resources for Getting St

11
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Teaching to The Design V — Learning that Transfers to Industry

“Model-Based Design” (for Engineering and Science)

- System
Integration
Testing

Architecture
Design

Trend #4

Implementation

b
P SSEEENEEEEEEEEEmE 44 3@

NSPECT

o
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bbbl NI R I= bbb el b
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Map Learning Objectives to Engineering Workflow:
Which Development Best Practices to Teach?

Category

Code Analysis /
Code Analyzer / Profiler P Owe r U s e I'

Coding Standards/Agentic Skills

Source Control/Git

Software Development Skills

MATLAB Projects, Dependency Analysis
Validation and Test

MATLAB Test/Simulink Test

Simulink Requirements

Hardware/Code Validation
Managed Projects and Releases

MATLAB Package Manager

MATLAB Projects C F-1s) C ourse an d

Continuous Integration and Delivery

MATLAB Package Manager Ca ps ton e P r Oj eCts
PolnesOitu Actors. Teach Design and

MATLAB Build Tool, MATLAB Test,

Simulink Check, Docker Containers De Velopm ent
Language Interfaces and Code Generation Bes t P r a Ct i c e S ?

Call Python, C, Excel from MATLAB
Call MATLAB from Python, C, Excel

MATLAB codegen: MATLAB apps, graphics
C/C++ Code Gen: MATLAB Coder
App Creation: MATLAB Compiler, Agentic Al

4\ MathWorks

Trend # 4

13
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Industry expects graduates to integrate Al into the Design V

- System
Architecture
Design
Module
Design
O Tox Your Interests
Implementation 8 g‘;‘i — “modeling” - 34
O ser — “simulation” — 18

Develop and Enforce requirements in Al-supported development

Perform simulations of Al-developed models before deployment

Test, Verify, and Validate (VV&T) Al-supported system components

Integration
Testing

Integrate Al with physical systems and real-time H/W (HIL)

— “Simulink” - 10
— “Simscape” — 10
— “robot” — 2

— “Arduino” — 2

14
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Cool Attracts Students!
Educators Must Balance Cool with Desired Outcomes and Reality

> v Em = @

Measurable ABET Industry — Viability What else?
Outcomes Accreditation  Job prospects (cost, time, fit)

©

Learning
goals

#1 Guiding Principle in Backwards Curriculum Design

And, thus, in this Educator Worksho

15



Biggest Trend:

Al — GenAl and Agentic Al

Trends

1) Industry skills fit

2) Project-Based Learning

3) Interactive, Cloud-based Learning

4) Model-Based Development/Design V
5) Al

‘ MathWorks:

Trend # 5

16
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News: Worcester Polytech Introduces Bachelor of Science in Al —
Focus on Real-World Applications

© WPI ‘ BEYOND THESE TOWERS - How to Apply

HOME — WPI TODAY -

ADDRESSING THE Al TALENT GAP: WPI LAUNCHES BACHELOR OF SCIENCE IN
ARTIFICIAL INTELLIGENCE FOCUSED ON REAL-WORLD APPLICATIONS

Educators

Dr.Xiao Dr.Agehli
RBE Head PBL Fellow and faculty lead

17
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Problem: New WPI| Robotics Lab Must Support Many More Students

WPI ‘ BEYOND THESE TOWERS — How to Apply Q

HOME — WPITODAY -

ADDRESSING THE Al TALENT GAP: WPI LAUNCHES BACHELOR OF SCIENCE IN
ARTIFICIAL INTELLIGENCE FOCUSED ON REAL-WORLD APPLICATIONS

= Educator pain Limited lab space and hardware to go
around as we anticipate significant influx of
undergrads taking the robotics concentration
from the Al program. How do we efficiently

manage student time?

Dr.Xiao, RBE Head Dr.Agehli, PBL Fellow

and faculty lead
18
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Solution: WPI Robotics Labs + Agentic Al Built Digital Twin Robot

(with MATLAB, Simulink and Simscape) Next:
Virtual Robotic Arm for

remote students

= Solution
— Students use new digital twin of robot to design and iterate on labs and final project

= No waiting their turn to debug in the lab

Task-Space of End-Effector

fk3001() Positions vs Digital Twin
X Position

Z {mm)

X (mm)

L.

= Tools A
« Simulink Agentic Toolkit created the Simscape digital twin and lab assessments
* From current course materials

 Impact
Time to develop curriculum reduced from 1 year to 3 months =» 85 students all set 19
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Tools Framework: Power Progression of GenAl/Agentic Al Systems

» N

LLMs & Chatbots Copilots

=

Text-completion
assistants that answer
questions

& Chatbots

LLMs inside assist user

"Ask and Answer" "Work with me”

® X 4+ © & B

ChatGPT Claude Google MATLAB Simulink GitHub
Gemini Copilot Copilot Copilot

]

Agentic Al

=

- plan and reason

05

— take actions,

output results
"Do it for me"
Gemini Open Al Claude
CLI Codex Code

20
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Poll Break:
How are you using GenAl in your classroom?

(serial show of hands)

0) I don’t allow GenAl use in my course.

1) 1 don’t explicitly use GenAl in my course, but students can opt to use it.

2) Course incorporates GenAl explicitly (when+how to use, or not)

21
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Prof. Warren du Plessis, University of Pretoria
2 Courses: He wanted to fix the assignments.

- Initially, GenAl made it worse
— Students used GenAl for their homework project, with 0 guidance = Frustration, Time

Unintended outcomes

» Brute forces solutions: Hack until it works

« Solution too trivial — simplest acceptable answer

o Undergraduate courses

° TOO e / a bo rate o EAI320 Intelligent Systems

e Basic introduction to Al/ML

 Increases student workload: o et
« Actual code and coding task must match e

Systems

o Digital communications
o 3rd-year Electronic Engineering
e Since 2017

- Next: Professor provides clear GenAl guidance " 7.linios ™

o Emphasise course material

— Qutcome: Faster, learn more, code =2 homework # 2 St o iy ML
- Make guidance clear!

— When to use it, for what, output
— Include what not to do, describe pitfalls

22
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Cheatsheet + Guidance: APMA — Programming with MATLAB, UVA

L]
IVIAT LA B c 0 p l I ot “MATLAB Copilot provides generative Al-powered capabilities
specifically for the MATLAB desktop environment. It assists with

MATLAB workflows and provides responses based on MATLAB
specific information.” - MathWorks

1. Chat with Copilot 2. Generate / Modify Code 3. Get Code Explanations

PROS PROS PROS
v" Documentation-grounded responses v Natural language - MATLAB code v~ Generates high-level file summaries
v~ Reduces hallucinations vs. LLMs v~ Accelerates prototyping v~ Faster onboarding to projects

v~ Supports iterative refinement v~ Works in Editor & Live Editor v Links explanations to docs context
CONS CONS CONS

X May give surface-level answers X Code must be reviewed & tested X No static code analysis

X MATLAB ecosystem only X Limited project-level context X May misread programmer intent

X All responses need manual validation

BEST FOR: Exploring MATLAB concepts & getting quick answers

SN lelolilelp =N submit a 150-200 word reflection on how your
o[(ell| JILI-Te M\ AN R NN @e)o]| [elqWhIlE developing your solar system simulation.

4. Get Error Explanations . '
Briefly discuss:

r::(;rsanslates-:r\.fpticerlror messages ® What thlngS COpI|Ot helped W|th (COde Structure, debugg|ng, fnS, V|Z, teStS)
if‘,iiZTE;Z"Z?I;LT.filiiiiliil?fw * 1 useful Copilot suggestion and how you check that it is correct.

» One incomplete, incorrect, or unclear suggestion and how you revised

X May misdiagnose complex errors Be specific. Explain how you evaluate Copilot’s output (not full Copilot history)

X Reactive, not preventative

Submit this reflection as a separate PDF document inside your final project.

X Misses logical/algorithmic flaws

BEST FOR: Debugging & understanding error messages I BEST FOR: Speeding up repetitive coding tasks I BEST FOR: Building a structured testing workflow 23


https://www.mathworks.com/matlabcentral/fileexchange/184086-apma-2501-programming-in-matlab
https://www.mathworks.com/matlabcentral/fileexchange/184086-apma-2501-programming-in-matlab
https://www.mathworks.com/matlabcentral/fileexchange/184086-apma-2501-programming-in-matlab

4\ MathWorks

GenAl and Agentic Al Uses and Roles — By Whom and For What?

Answer this research question

Junior Student

(e.g., Intro to Engineering)

Research
 Understand code
« Explore output
* Write comments
 Write code

Senior Student

(Design, Teams, Capstone)

* Design, improvements
* Project components
« Code, model,
Apps, viewers

* Report? GenAl/
Agentic

Educator/

Curriculum Developer
« Syllabus

GenAl/

 Demo Notebooks
* Assignments
 Templates

» Capstone projects

Researcher

» Methodology (GenAl)
» Develop code (AAI)
* Process data (AAI)
« Research papers Agentic

» Set up infrastructure (AAI)

How do | approach
this problem?

Build me an artifact

Build and execute a
repeatable process

People Who Make Stuff

» Reports

« Code

* Apps
 Models

* Visuals

* Infrastructure

24
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Part of Core MATLAB: MATLAB Copilot, Simulink Copilot

. MATLAB Copilot

T Jizbhr B EL | o [ mection Brenk

Cxrawin ook comwmrin for i8a e crde nachz

10 covtire resyenl of & b2

4 ® P 7

Un SIMULATION C 5 FORMAT
5 Coda kraac 0¥ Fannnd hdwncs
Genenis And | Fer sp : 3 Open GE
=T Tow w  Teww | Sawdkn B Wb bl - = ==} F1e] =]
rear _— s z Hsave - i =
P - Project New Library g
- v @& Print v Browser Table
L PROJEC FILE LIBRARY PREPARE
@ Sain
] 3 @€ BatteryManagementSystem
Heigrw sy 0 Wb B v st | gl bum P s
S
8 |*a| BatteryManagementSystem
+ i 3
Copint
® { a
T chaskg A A (TR TETE L Eramecart kg RLTY, RN ST Y0 CAR 5e & DRRATIN MOrcE NRerin MATLAD Beaw i 4]
s oxde e ormd e ew o imEurrar B wsg e Sgral Moonais Tl
Qi =s
ila u 3| =
Lead Vlospadisrie; & Esieple data 5 @
apeilsdp = dpeaLALpYELaGE! % Assu <1 ez
&
& Deflac sorpling freqaency
Fs = 1389 & Sample rate in He Battery Management System
% Time weriar for plotking
t = {fA:lergthlzpeelacn -1 00 Scenario —
= S
u Plot the ariginal sigral L

Figars reyr—
plotit, apeiloapl; Fo— s 1
laneli Weltage IVI'hy
WinaELl Tine 1512

titlel “Dpen-Logp VolSage with §h Br Moizel; =g serwars e

qrid ani _ =N

e A

% Daign & Aubteranr

d = desdgefiled ba
*F

Step Run Step Data Logic T simulink
Back ¥ - Forward Inspector Analyzer Copilot Chat
SIMULATE REVI COPILOT -~
Copilot Chat ® x
@R Q &

e Simulink Copilot

Hello! Simulink Copllot is here to assist you In understanding models, tools and errors.

Copilot sometimes produces output that seems accurate but is not. Validate generated output before
use. Share feedback on the output to help improve the responses.

¢ Shuffle Example Prompts

¥ Help me understand this model in general

&% Whatis happening In this model?

& Explain the functionality and purpose of this model

o Get familiar with Copilot's limitations before you start

Ask Simulink

I

-
. o = B>
Valhiia gatarmiad g bz » @ idate generated output before use
Bl bz W% UTEE LF Bagpd n 7007 REde auto(ode3)

MATLAB Copilot and Simulink Copilot are

included in Campus-Wide access to MATLAB and Simulink
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GenAl in MATLAB:

.' MathWorks* Products  Solutions Learn v Company v

MATLAB Copilot

Overview FAQ Teaching with MATLAB Copilot

MATLAB Copilot
Al assistant optimized for MATLAB

Get MATLAB Copilot

MATLAB Copilot provides generative Al-powered capabilities specifically for the
MATLAB desktop environment. It assists with MATLAB workflows and provides
responses based on MATLAB specific information. You can use MATLAB
Copilot to learn techniques, develop ideas, and improve productivity.

With MATLAB Copilot, you can ask questions in the Copilot Chat and get
responses based on relevant MathWorks documentation and code examples.
As you type in the MATLAB Editor, autocompletions provide code predictions.
Alternatively, describe the code you want, and MATLAB Copilot will create or
modify code for you.

MATLAB Copilot helps with programming tasks by explaining code and error
messages and adding comments. You can also automatically generate test
cases to verify expected code behavior (with MATLAB Test).

MATLAB Copilot

Help Center

ar« sm posed .“v" C-;e Q fine - IR djcoa oo

R 2eckmed - @ Detugper

B B9

Geverate Find

Tt v

Ll | Aak Coptot

b Users » @uhama » ONEOME Gorreoe cods inine Coleptv:e

:'!z‘i"d Do

unites * X

Explaln Code

o st code m o
& A0 0 30 (0 presrocess o Loc ool

Generate Comments
Dchr't the cocfficients of the cuba
Ceefficient for x*3
% Coeffictent for x*2

(e-“m-ﬂ for x

Generate Ter
Gererore 16 for e Curvert e

Copiot Settings
Corigure MATLAR Coplt

—

b noisy =y + noise;

What Is MATLAB Copilot?

Gare%e code comments for e 1ected cede b addse

TEst

Tets s.u,- il] 1o Ene
Ton

3 » RO2% » watad » SoveSUIDAL]

Cookor Chat
@ cop

Halol Copiiot & hese Yo answer

@ Oeasin

Gaearats Ny 0 Fom @ ST

@ covms

To genesale noisy data liom & ot

4\ MathWorks
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Summary: MATLAB Copilot integrates GenAl into MATLAB

I:I’:I':I ﬁ E% I—_E E>|] @ {} ::@ @ Profiler = ? = Section Break I> @[
Sl ' ¢ @ Codel + O S runandad
New OQpen Save Print Compare Go To Q L) < Copilot | Refactor © Lode fssues Generate JFind Run unan vance Run Step
v v - - =[] Bookmard - - o - G| Debugger Test ~ [fests | Section ] Run to End -
FILE NAVIGATE . TEST] SECTION RUN a
Ask Copilot o3P
& B 5@ [/ > Users » sdeland » MATLAB Generate code inline M
: lysis.m x i Copilot Chat
% analysis.m R Generate Test P @
@ IUiers}sde\and;‘MATLABfana\yms.m Generate test for the current file @ Seth
% § :SLSE?_B;;?;S;E,::{E( ;::éaiﬁ quu Sign Explain Code Help me design a filter to remove fluorescent light hum -
4 t = 0:1/Fs:1; % Time vector for || sec| EXPIain selected codein chat
= 5 openLoop = sin(24pix6@xt) + randf(siz ;
= s P P P Generate Comments 9 Copilot
. 7 s Design a Butterworth notch fil Generate code comments for the selected code in editor
—2) 8 = designfilt('bandstopiir®, .. ! To design a filter that removes fluorescent light hum, typically at 60 Hz, you can use a Butterworth notch filter in MATLAB. Below is
9 'FilterOrder', 2, ... Copilot Settings a complete code example that demonstrates how to implement this using the Signal Processing Toolbox.
10 'HalfPowerFrequencyl', 59, . Configure MATLAB Copilot
11 'HalfPowerFrequency2', 61, . B2 >
12 :Des:.gnMethtl:d', 'I.:utter', 0o % Load your signal data (replace with your actual data)
ﬁ SampleRate', Fs); » - load openloop6@hertz; % Example data containing 6@ Hz noise
openLoop = openLoopVoltage; % Assuming this variable contains the noisy signal
15 % Plot the frequency response offfthe ‘h.lcopllot Actlons P P P P Bk 9 y 9
i? freqz(d, [, Fs); % Define sampling frequency
18 % Filter the signal using filtfilt to avoid phase distortion RSR=R1QUR; ISR anp lefnateRintiz
1 fi i = filtfi ; ) .
2; ilteredSignal iltfilt(d, openLoop); % Time vector for plotting
21 % Plot the original and filtered signals t = (@:length(openLoop)-1)/Fs;
22 figure; L. i
23 Elntltl gpenloop, bl t, filteredSignal, 'ro); % Plot the original signal
X labe me (s) ); figure;
25 ylabel('Amplitude'); plot(t, openLoop);
26 title('Signal Before and After Filtering'); ylabel( :Vqltage E\” 'Y;
27 legend( 'Original Signal', 'Filtered Signal'); xlabel('Time (s)');
28 grid on; title('Open-Loop Voltage with 60 Hz Noise');
29 grid on;
30 % Optional: Analyze the power spectrum to confirm removal of 6@ Hz
31 [popen, fopen] = periodogram(openLoop, [1, [I, Fs); % Design a Butterworth notch filter to remove 6@ Hz noise
32 I[nfiltered. ffilteredl = nerindanram{filteredSinnal. [1. 1. Fs): d = designfj_'l_t{ 'handstopiir' ) mas
Command Window : 'FilterOrder', 2, ...
>> * Press [ 1%¥P | to generate code with Copilot :HalfPowerFrequencyl:, 59, ...
HalfPowerFrequency2', 61, ...
'DesignMethod’, 'butter’, ...
Copilot in the Editor empleraters £ -
—w =
ro =1 & oL R
Validate generated output before use. bo pl I OI b n at

m-) s+ -) Editor: 100% UTF-8 LF Secript Ln 7 Col 1 27
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Educator Persona and GenAl/Agentic Al

Educator/
Curriculum Developer

* Syllabus GenAl/

e Curriculum
« Demo Notebooks

« Assignments

« Templates

» Capstone projects

28



Agentic Al

Terminology:
Agent? LLM? Tool? Skill?

It's a lot.

Making the extra effort makes all the difference —
productivity, usable results — a reasonable partner.

4\ MathWorks'
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Agentic Al: Mental Model

.

Sets the goal;
reviews results

/

Al Agent

User Interface: Harness that
communicates with LLM,
coordinates the task, and
controls tool use

\

Skills

=

Optional reusable task

guidance

3

)/

Model API
B e

context - proposal

MCP
“

tool calls - results

4 N

LLM

Interprets user/agent request,
decides info + actions required.

Qdoes not run tools. /

Tools

Perform actions and return results

[ MATLAB ]

code - tests - plots

Simulink
models - simulation

\J -/

[ Agent coordinates - LLM proposes - Tools act - You review ]

Agentic Al 101 - HTML page

4\ MathWorks
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https://content.mathworks.com/viewer/09f1fd13d514cc8503096ed010f8a2ea
https://content.mathworks.com/viewer/09f1fd13d514cc8503096ed010f8a2ea
https://content.mathworks.com/viewer/09f1fd13d514cc8503096ed010f8a2ea

Agentic Skills: Sharable packages of instructions, scripts, and

resources to give agents specialized capabilities + domain expertise

150 Skills
(Files)

in MATLAB Agentic Toolkit!

GenAl > matlab-agentic-toolkit

|

T Sort ~ = View -~

[:] Name

[

. matlab-create-live-script

. matlab-debugging

matlab-install-products

matlab-list-products

. matlab-review-code

. matlab-testing

plugin.yaml

>

skills-catalog

>

Status

®R
®A
®A
@A
@A
@A

matlab-core >

Date modi

6/3/2026

6/3/2026

6/3/2026

6/3/2026

6/3/2026

6/3/2026

# Live Scripts

Plain-text ~.m~ files that render as rich documents in the MATLAB Live Editor. Version-
control friendly — never use binary ~.mlx".

## When to Use
- Tutorials, reports, analysis notebooks, or documentation

- Interactive exploration with inline figures and equations
- Version-controlled content (plain-text ~.m", not binary ~.mlx")

## When NOT to Use

- Regular scripts without rich formatting
- Function files
- MATLAB older than R2025a

## Rules

1
- Text lines use “%[text]  — NOT bare "%
- One paragraph = one “%[text]  line — do not hard-wrap; let the Live Editor handle
line width
- No empty “%[text]” lines — they render as unwanted blank space
- Section headers: “%% on its own line, then “%[text] ## Title  on next line
- No blank lines anywhere in the file
- No “figure® command — implicit figure creation only
- No more than one plot per section (unless using tiled layouts)
- No “close all® or "“clear’
- Double all LaTeX backslashes: “\\sin™, “\\frac™, “\\sum’
- Last bulleted list item ends with "\’
- Every file ends with the required appendix
- Avoid " fprintf® — drop the semicolon or use “disp()’ for output
- Outputs should serve the reader's understanding, not verify execution — run the
script via MCP to confirm correctness

## Required Appendix

4\ MathWorks'
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Agentic Al with MATLAB:

Teaching Signal Analysis via a MATLAB App

(that an agent made)

4\ MathWorks
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Ask of Codex: Create a Signal Analysis Live Script/App Simulator

= Option # 1: Reference the MATLAB Documentation Examples

— Signal Generation and Visualization

— Label Signal Attributes ROl and Points (Signal Labeler App)

— Copy and paste code from the doc example

= Option # 2: Create a Live Script with Agentic Al (Codex)
— 1 Prompt =» Working MATLAB app (SignalGenTeachingApp.m)

Prompt # 1

| am an educator teaching an engineering instrumentation course. | want to
model for the students how to interact with and control a device.

Create a live script that interacts with a signal generator — a software
simulation — using Ul controls that allow the students to control the output of

the signal generator. Display an animation of the signal as it updates

34


https://www.mathworks.com/help/signal/ug/signal-generation-and-visualization.html
https://www.mathworks.com/help/signal/ug/signal-generation-and-visualization.html
https://www.mathworks.com/help/signal/ug/label-signal-attributes-regions-of-interest-and-points.html
https://www.mathworks.com/help/signal/ug/label-signal-attributes-regions-of-interest-and-points.html
https://www.mathworks.com/help/signal/ug/label-signal-attributes-regions-of-interest-and-points.html

4\ MathWorks

Creating Course Materials

Educator/
Curriculum Developer

* Syllabus GenAl/

« Curriculum
 Demo Notebooks

« Assignments

« Templates

» Capstone projects

35



|Example: Creating MATLAB Course Content with an Al Partner

&\ MathWorks

for input into Course Designer or MATLAB Grader

Problem

How do I align course content and
assessments to learning objectives using Al?

Solution | |

1) Collect and document your
current materials, ideas,
and learning objectives.

2) Use an Agent for creation,
review, execution, and test

3) Review, then input into
Course Designer

Generate

Learning
Objectives

L

Course
Content Evaluate

Goal
Create one lesson or entire course with learning content

and assessments, packaged for import into my LMS

36
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Example Creating MATLAB Course Content (Agent + Course Designer)
Agent creates a compact MATLAB-only module with reading, practice, and a MATLAB Exercise —

artifacts ready to input and implement in MATLAB Course Designer (with educator review)

Vector Orien
MATLAB

& Course Purpose

This compact module introd
students can distinguish row

C Omp -l_ = transpose operations.
outputyenisnes

M First-year engineering stude
MOd u -L = course.

Cou Prerequisites
Aud ,
. e Basic MATLAB comi

¢ Numeric arrays using
o Awareness that semicf

Required Product

« MATLAB

Module

Persistence Note

Common Cartridge export h
cartridge into the target LM
Exercise instructions, and in
students.

Reading: Ve( Practice: Module 01 Activity 03: Vector Orientation and

MATLAB  Running

MATLAB stores vectors as
vector has size 1-by-n, su¢ For each line, predic

SUCh as [3; 5; 8] . T'he nu Then run the Code lr
changes how the vector coi isrow, and iscolum

Use isrow(v) to check wh
check whether v is a colum
dimensions.

[10 20 30 40]
[10; 20; 30;

[o g )]

MATLAB has two transpo; g
changes rows into columns
complex signs. The conjug
In this introductory modulg

Nn oo

Record the size of e:

orientation.

Examples: Variable
rowWec = [2 4 6]; a

colVec = [2; 4; 6]; b
isrow(rowVec) C
iscolumn(colVec) d

colFromRow = rowVec.'} e

rowFromCol = colVec.';

After the transpose operati If a pr edu.:tlon 18 WI(
rowFromCol is a row vecto, construction or the t:

Transpose

Course Designer Placement

e Module: Identify and Transpose MATLAB Vectors
¢ Learning activity order: 3
» Learning activity type: MATLAB Exercise

Objective Alignment

¢ Course objective: Students will be able to identify row and column vectors in MATLAB and use transpose
operations to convert between them.

* Module objective: Distinguish row and column vector orientation and use . '
orientations.

to convert between

Learner Task

Students complete a MATLAB script that identifies row and column vectors, creates transposed copies, and
applies the same operations to a second randomized data set.

MATLAB Exercise Component Source

The shared MATLAB Grader-style component files are in grader-items/module-0l-activity-@3-vector-
orientation—-and-transpose/.

Course Designer Authoring Fields

¢ Background file: background.m

e Task file: task.m

* Estimated time: 20 minutes

¢ Prerequisite context: MATLAB script editing, numeric arrays, row separators, semicolons
L

Learner setup notes: MATLAB only; no additional toolboxes 37
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MATLAB Teaching Tools: Where They Fit in the Course Flow

MATLAB Grader

_ MATLAB a.nd Prebuilt Curriculum
Simulink Copilot(s) Code Examples, Videos

Sample Models
Community Code
» (aka File Exchange)

MATLAB Online + MATLAB Drive Bo

Live Scripts,
MATLAB Drive

mmmmmmmmmm
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MATLAB Onramps and Training: Learn MATLAB Capabilities (FREE)

FILTER BY
Type laes
Couram Id
» Ormemp {irtrcdectory Couras) 24
sing MATLAE
A METLAR a

Eet Sioried whb WATLAS
.crnguesm Fondemactsh

Frogremming

App Bullding

Uksing Simulink
Al sicubnk ¥
et Bierind with Smudink 4

Pcsaming ens Simuictar
=kyaicel Wedeling []

st Rcasd Modell-g
Applications & Workfloss

&, Dwic Science, erd Sartirtica -]

Corirsl Syximma 2

MATLAB Onramp

2% 2 hoars

FILTERED BY

=, Ehare Certificaie & Progress | Shan= Cours=

Oremeng (mirccduciory Course) * Clsar Fifers

Sort by | Featumd

4

Me=er to BAATILABY Start hene-
MATLAB Onramp

I 4% | 2hours | Languao=
Get started guickly with the basics of MATLAR,

M= to Sirmulink™ Start here:
Simulink Onramp

Zhows | Languages
Get staried guickdy with the basics of Simulink.

Machine Learning Onramp

2hours | Languages

Learn the basics of practical machine l=arning methods for claz

Image Processing Onramp

2howrs | Languapes

Learn the basics of practical image procsssing t=chniques i MATLAR

Wiemar all my courses

100+ Self-Paced
Courses to
L earn from

{ Results1-10af24 >

Visualization in MATLAB

LEARNING PATH: 3 COURSES

Master creating and customizing 2D and 3D plots and gain fine control over your visualizations.

Power Systems Simulation Onramp
1.5hours | Languages

Learn how to progressively build and validate power systems using Simscape Electrical.

Signal Classification with Deep Learning
1 hour | Languages

Learn the workflow for classifying signals with deep networks.

Students upload
completion
certificates to LMS 4
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MATLAB Teaching Tools: Where They Fit in the Course Flow

b |

' DIY Course Guides | i Auto-Grading

MATLAB Tutorials

£ = et tn L el S s
.

MATLAB Onramp Machine Learning SO
. Onramp

-

§ &

Course Designer MATLAB Grader

MATLAB Onramps I
E‘; -ﬂﬂ “::,___:.m:?immm - x — = =
"""" et MATLAB and Prebuilt Curriculum
. Simulink Copilot(s) Code Examples, Videos
Sample Models

.._:" —
Live Scripts,
Community Code
(aka File Exchange)

MATLAB Drive . e
O [ 2narons
MATLAB Online + MATLAB Drive 41
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Sunday: Settling In and Zeroing in on Goals

Teaching Activity Submission
Teaching Activity Peer Review

Prework

1-on-1 Mentoring Sessions

We Are Here

WORKSHOP BEGINS — Sunday 5-8 (CDT)

Intro and Ice Breakers

Talk: Teaching and Learning:
Which Experiments Will | Try?

ACTION:

Convener Panel * Find the Program on the SERC site now.

Networking
« Spend a minute reviewing it.
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Educator Talks + MATLAB Tools = Curriculum Work

(Completed)
SUNDAY

Orientation and
Networking

Practical
Considerations for
Teaching
Computation

MONDAY

Invited Educator Talks (Kelly Roos)
Activity: Breakouts (best practices)

Learning Outcomes (Michele McColgan)
Activity: Breakouts

MATLAB Teaching Tools Demo and Practice (Nirav, Evan)

Invited Educator Talks (Kelly Roos)
Activity: Breakouts (assessing student learning)

Assessment of Learning Outcomes (Ben Bratton)
Activity: Breakouts

Worktime: Upgrading Your Curriculum (Dan Burleson)

- Attributes of an exemplary teaching activity

- Affinity working group and feedback

- Individual work time: Teaching Activity/Module Development

Roadcheck (fill out survey)

@\ MathWorks:
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Tuesday: Upgrade Courses =» Share Course Plan = Feedback

Sunday
Orientation and

Networking

Monday
MATLAB Tools

Deep Dive
+
Curriculum
Development

TUESDAY

Intro

Upgrading Your Curriculum, Part 2 (Dan Burleson)
Activity: Individual Time + Groups

Teaching Activity Sharing and Feedback
Activity: Working group activity sharing and feedback
Workshop Synthesis and Next Steps

Workshop Evaluation (fill out survey)

Teaching Activity post-review updates

44
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Help yourself to dessert and coffee
and get your questions ready . . ..

4\ MathWorks'
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