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Online course example

e | Learn techniques to interpret
‘ = and solve differential
equations

XSeries Program in

Illil- :m-;-m 2 = > I'minterested &
Tochnology 18.03x Differential Equations —

Learner Testimonials

"Wonderful course on differential equations. The teachers provide a nice computational tool to

: : : depict the dynamics of solving the equations, which is very useful for students to grasp the key

MATI—AB O n | I ne lee Scrl pts ideas and concepts.”- Jiting (completed this course, spending 10 hours a week on it and found
the course difficulty to be medium)

MATLAB Groder S— ‘Interesting course. Lectures, homeworks and review exercises of any part are really well setup.
One of the best MOOC on topic of differential equations.”- Gaetano (completed this course,
spending 4 hours a week on it and found the course difficulty to be medium)

‘Another excellent course from MIT. The lecture videos are excellent and so are the exercises.
This course also has MATLAE based exercises which is wonderful. The problem sets are
excellent and so are the staff and the community teaching assistants who are always there to
help any time."- Dnad47a (completed this course, spending 8 hours a week on it and found the
course difficulty to be medium)

MATLAB Grader

Source: https://www.edx.org/xseries/mitx-18.03x-differential-equations

www.mathworks.com/company/user_stories/mit-increases-student-engagement-in-massive-open-online-courses-using-matlab.html
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1LAB
IMULINK

« MATLAB Is a programming environment
for algorithm development, data analysis,
visualization, and numeric computation.

= Simulink is a graphical environment for
designing, simulating, and testing systems.

= 100 add-on products for specialized tasks.
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ACCESS

Campus-wide access

4\ MathWorks

MATLAB Access for Everyone ot

Your School Here SIMULINK

Where will MATLAB and Simulink take you2

82% of Forfume 100 companies uss MATLAS,
which means fhat you'll lske your ideass beyond the dassroom o help drive new
Sachnology and advance your career.

Get MATLAB and Simulink

See list of svitsble products
Deskiop. Online. Mobile.

Free Sirough your school's icense.

Sign in to get started

Need installation help? Contact MathWorks Suppork

www.mathworks.com/products/matlab-campus.html
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ACCESS

MATLARB Online Simulink Online MATLAB Drive

‘ |
=
(3
MATLAB Drive

No download or installation required
Access to the latest version

No minimum device specs other than that for your web browser

matlab.mathworks.com



ACCESS

4\ MathWorks

Access for universities without campus licenses

If available, access secure connection

For immediate needs, download 30 day trial

&\ MathWorks-
Free MATLAB Trial

Get Started Now with Your Free 30-Day Trial

Join the millions of engineers and scientists who use MATLAB, Simulink, and other

: Download Trial Software
add-on products to solve complex design challenges
-_ *Work or university email
’ eosunahi@mathworks.com
Log in or create account Choose your trial Download and install *By clicking 'l agree’, | confirm that | will use the products only to
package evaluate them for possible purchase as an end user.
| agree.
Are you a student? m
Your school may provide MATLAB without the 30-day limitation of a trial We will not sell or rent your personal contact information. See our privacy

policy for details

Check for campus license

www.mathworks.com/campaigns/products/trials.html
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INSTRUCTION

Interactive programming with Live Editor

[=] Live Editor - Untitled10.mix o[- [

EE PSP o - Features

e R e o .
. SE * Teach with interactive
documents
» Accelerate exploratory
programming
e (reate an interactive
narrative
ey e  Publish consistent re ports

www.mathworks.com/products/matlab/live-editor.html
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MATLAB App Designer

4\ App Designer [E=NEC]

CANVAS
=] | . l A . 20 =iz [ Show grid Show alignment hints
S b - - ik y Ho ally & Snaptog M Show resizing hints
Save [ = Ug S & Grouping £ Run
- - b =5 Apply Vertically Interval 165
FILE | ALIGN | ARRANGE SPACE VIEW | RUN ‘

Mortgage.miapp*

IPONENT LIBRARY

Design \iew Code \View JOMPONENT BROWSER
COMMON 2 app.AppWindow

5 app.axPrincipalinterest
Axes (2D)
app.numMonthly Payment

Button , Amortization Schedule ‘! app.btnMonthly Payment

o app.numLoanPeriod
Check Box Loan Amount 3000%'1 app.numinterestRate
08 app.numLoanAmount
Drop Down o
{ul
£
dit Field (Numeric) interest Rate % Z06
i
0 -
Edit Field (Text) & 04
S b
P Loan Period (Years) | L 30) i:% EDIT FIELD (NUMERIC) PROPER
02 Configuration | Callbacks
List Box
Monthly Payment 0.00 B = %
di i 5 e Value
Radio Button Group 0 0o 04 05 03 4 e
Loan Period Minimum |0
Siider Maaamnl 1o
Maximum | 100
123+%| Spinner =
State Button DISPLAY
— O Atmost |4 digits
= 1| TextArea -
~ o Srades
a1 2
14 4|

www.mathworks.com/products/matlab/app-designerhtml
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Selt-paced courses

‘MathWorkS‘* Products ~ Solutions Academia Support Community Events Company

MAT'AB ACQdemy Search MathWorks.com

Learn MATLAB for Free

Launch MATLAB Onramp now

“The interactive MATLAB tutorials were perfect for engaging students and getting them up
to speed quickly”

—Dr. Yu-li Wang, Carnegie Mellon University

4\ MathWorks

FREE COURSES (2-3 hours)

MATLAB Onramp Simulink Onramp
Stateflow Onramp Image Processing Onramp
Machine Learning Onramp Deep Learning Onramp
Signal Processing Onramp Optimization Onramp
Circuit Simulation Onramp Simscape Onramp

Reinforcement Learning Onramp Wireless Communications Onramp
Control Design Onramp with Simulink

FOCUSED COURSES

FOUNDATIONAL COURSES (17-21 COMPUTATIONAL MATH
hours) COURSES (2-3 hours)

MATLAB Fundamentals Introduction to Linear Algebra
MATLAB Programming Techniques Solving Ordinary Differential
MATLAB for Financial Applications Equations

MATLAB for Data Processing and  Introduction to Statistical

Viz Methods
Machine Learning with MATLAB ~ Solving Non-Linear Equations
Deep Learning with MATLAB Introduction to Symbolic

Math with MATLAB

matlabacademy.mathworks.com
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ASSESSMENT

Autograde MATLAB Assignments Autograding

N _ Submit
Traditional Grading homework

Submit .
homework , ' -
[ [ | Instant

: feedback
I

| Wait 1-2 weeks
|

!

l suiyoeo)

Get feedback

Work on next | — _ I y
homework mprove an

learn

www.mathworks.com/products/matlab-grader.html
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MATLAB® Grader"

Courses & Content  LMS Integration ~ License Management  Documentation & Support ~

Hello, Jeff Alderson

v Get Started

- Guided Tour (3-minute video)
* Documentation

MATLAB Grader

Clos:
Courses e

C5U Dema CSU Demo > Week 1 Homework >

] o Untitled Problem

Introduction to Numerical Methods (Instructor)

Created By Balaji S I works.com) 7 Wieek 1 Homework Back to Add Problem | Introduction to Programming Close
Duration (EDT): 01 Jan 2 03 Sep 2018 Untitiea Prodiem
3Problems 3 Students 5, Vector Craation (Lelbniz series terms)
ADD PROBLEM hide details
1 H Consider the Leibniz series:
Create Interactive course
Lolaioigil
Copy of Introduction to Programming (Instrucior) T3
Collaborats with Instructors
= Created By Eric Davishahl (edavishahl@everetice edu) Wirite a seript 1o generate a vector of the first twenty lerms of this series. Assign the vector of
Series terms to & row vector variable named LeibnizTerns
Duration (PDT): 03 Apr 2018 - 15 Sep 2018
— 94 Problems 0 Students Solve this problem using vectorized code (i.e. do not use a 1oop in your solution. )

Files Referenced
None
Example Problems (Instructor)

Problem Type
Crealed By Aditya Jain (aditya jain@mathworks.com)
Seript

@ Automatically grade student o 1ot i

Reference Solution  Learner Template

work and provide feedback d e o s oo

Content

Create problems outside of a course, storing them in collections. You can later u

Run your assignments in any

ADD PROBLEM =S

Does variable LeibnizTerms have the correct

learning environment

Assessment

grader.mathworks.com




Student Experience

ASSESSMENT

4\ MathWorks

= My first course
& Participants
U Badges

& Competencies
8 Grades

O General

0 Topic 2

DO Topic 3

O Topic 4

L) Topic 5

# Home

& Dashboard

) Calendar

[ private files
= My courses

= My first course

=" My first course

& Participants

U Badges

& Competencies

88 Grades

O General
B

O Topic 2

O Topic 3

O Topic 4

O Topic 5

# Home

@ Dashboard

2 Calendar

[ private files

= My courses

= My first course

=" My first course

& Participants

© Badges

& Competencies

BB Grades

O General

O Topic 2
3O Topic 3
O Topic 4
O Topic 5
# Home
@ Dashboard
£3 calendar
[ Private files
=" My courses

=" My first course

My first course

Home My courses My

Navigating a Robot

first course

1 pRobotWorld = randi([-5 5], [

Z theta = 2spixrand
i pObjectWorld = randi(([-5

% Calculate T

5],

6 T = [cos(theta), -sin(theta),

% Use the inverse of T (or b3y

 position in the robow

framel

10 pObjectRobot = inv(T)*[pObjec

12 % Now take only the first two -
3 pObjectRobot = pObjectRobot(1:2);

Assessment: All Tests Passed

& Is the transformation matrix correct?

& Is the destination position in the robot coordinate frame correct?

"The fact that you can get
immediate feedback ... is really
neat, and without it, debugging
your own code would really be a
| mess. It also motivated me to get
100% score on all the MATLAB
assignments’”

— Student, Virginia Tech

P Run Script ! (2]

[ subme [

grader.mathworks.com
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Grading and Learning Metrics

= My first course

My first course: View: User report
Home / My courses My first course Grades / Grade administration User report ”The appt’OaCh enab|es
© Badges o students to learn more

ickly f heir mistak
User report - Sam Student quickly from their mistakes

M /i
on their own!
#8 Grades .
Overview report User report

& Participants

& Competencies

O General . .
— Dr. Bob Canfield, Virginia

O Topic 1 Calculated Contribution Tech

Grade item weight Grade Range Percentage Feedback tocourse total
O Topic 2
B My first course
D Topic 3
@& Navigating a 100.00 % 100.00 0-100 100.00 % 100.00 %

O Topic 4 Robot

O Topic 5 ). Coursetotal - 100.00 0-100 100.00% -

# Home

grader.mathworks.com
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Grading and Learning Metrics ss....... "With MATLAB Grader, students

MATLAB Grader Submissions Required to Solve the Problem 7] Ca n |ea rn at th el r OWH pa Ce U ntl |

n  Documentstion

Mean: 2

. | they are satisfied, and | am

Vector Creation (creating equally sepaced vectors) Edi  Acbons = L. .
- : noticing deeper understandings

Problem Summary

from my students”

£ .
- Dr. Masatide Abe
Learner Analytics: How Learners Are Doing on the Problem ‘ff . .
— : Tohoku University
+ Percent solved ! nat salved + Search solutions % Learners
Vector Creation (creating equally spaced vectors) Edit  Actions =
Vector Creation (creating equally spaced vectors) Eot Actons -
I

Leamer Analyics Learner Analytics

Class Overview Learner Solutions

° Map View Search by last name, code or solution 1D n

- 3 Incorrect
! . © Correct
40 4 Leading
=
s

Size

3 3 10 12 14
Order of arrival

Click on any solution marker in the graph to display solution in this box

grader.mathworks.com
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GETTING HELP

Getting Help
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GETTING HELP

MATLAB Courseware

Teaching resources created by your peers

MATLAB Courseware

Educator Home  Classroom Resources ~  Hardware Support  License Options +  Research

Teaching Kits for Free

Introduction to Engineering

Engineering Models | ' Engineering Models Il DOWD | Oa d CO nte nt CO n S | Stl n g Of

Professor Kathleen Ossman Professor Kathleen Ossman
Professor Gregory Bucks Professor Gregory Bucks
University of Cincinnati University of Cincinnati

Lecture Notes

Bioengineering and Biological Sciences

= Bioengineering Mass Transport and Systems Instrumentation, Measurement and Control in Biological P rOJ eCt | d €as
1 A Systems .
= = Accompanying Code

Professor Alyssa Taylor
University of Washington Professor Kumar Mallikarjunan
Virginia Polytechnic Institute & State University

e
[y

Earth, Ocean, and Atmospheric Sciences

Teaching Geoscience with MATLAB
from SERC(@ Carleton

www.mathworks.com/academia/courseware
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GETTING HELP

Training for Educators

Engcge your students and scale your instruction with online
|ecrning tools from MathWorks

Launch the course

i & & &

Access to MATLAB through your web MATLAB integrated file sharing Hands-on exercises with automated Ready-to-use resources to enhance
browser assessments and feedback your instruction

www.mathworks.com/learn/teaching-with-matlab.htm|
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MathWorks MOQOCs

New!

Practical Data
Science with
MATLAB

Redefine what's possible

Four courses (approx. 2 months to complete)
Exploratory Data Analysis with MATLAB
Data Processing and Feature Engineering with MATLAB
Predictive Modeling and Machine Learning with MATLAB
Data Science Project: MATLAB for the Real World

GETTING HELP

VANDERBILT ‘fr School of Engineering

Vanderbilt's online MATLAB course is a top
MOOC

Free Online MATLAB course is a top MOOC

Functions

Linear Algebra

Loops and Data Types
File Input/Output

coursera.org/specializations/practical-data-science-matlab
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GETTING HELP

4\ MathWorks®  prosucts souions Academia - sugport communty  Evens ® ‘lh’[ﬂth‘k‘VﬂTkS' Products  Solutions  Academia Support Community  Events

Educators

Distance Learning Community

Teach with MATLAB and Simulink  Curriculum Resources = Online Teaching »  Campus-Wide License »

MATLAB Central = Home Ezplore  Confribute - My Actiy

Online Teaching with MATLAB and Simulink

Keep Teaching through Distance Learning

Whether you are transitioning a classroom course to a hybrid model, developing

virtual labs, or launching a fully online program, MathWorks can help you foster

active learning no matter where it takes place. Here you will find resources and - -

ideas for providing hands-on experiences with MATLAB and Simulink, plus tools .' ‘" —

for delivering instruction, engaging students, and assessing oufcomes. Leam how a prafessor at Chal niversity of Technology suecessfully
engaged students while using a hybrid teaching model that combines
online and onsite learning.

Pasted by Loren Shure, March 23, 2020

As many universities are maving quickly to distance learning, it is wital for educators to think carefully about how to adapt their
approach to stll deliver key lzaming outcomes for studenis in an online setting.

#  Read more...

-] &
-~ ¥
——

Instructional Resources Virtual Labs and Projects Online Assessments

- Discussions S —

‘ Welcome to the Distance Leaming Community
Latest activity by jiro on 20 Mar 2020 at 13:17

Tags: distance_|=arming

0

replies

‘ Tell us your story
Latest activity by jiro on 20 Mar 2020 at 13:05

Tags: distance_|=arming

Create Engaging, Interactive Course Materials

0

IMake your courses more interactive, promote self-directed learning, and increase student engagement through Live Editor and IMATLAB apps. lEpliES
Use MATLAB on the desktop or MATLAB Online to create live scripts. Share live scripts with students through your university's learning
management system or using MATLAB Drive. Learn more about creating and sharing live scripts for applications such as flipped classrooms »  View all discussions
on the Instructional Resources page.
A

In addition, you can host and run a collection of MATLAB apps on your own MATLAB Web App Server at your university.

https.//www.mathworks.com/academia/online-teaching.html www.mathworks.com/matlabcentral/topics/distance-learning.html
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GETTING HELP

Next Steps Checklist

v Complete the Online Training for Educators

v Add MATLAB Onramp and/or Simulink Onramp to courses

v Convert coding examples to interactive Live Scripts

v Tell your LMS administrator to add MATLAB Grader to your LMS

v Virtualize your labs with MATLAB Mobile and ThingSpeak

www.mathworks.com/academia/educators.html


http://www.mathworks.com/learn/teaching-with-matlab.html
https://matlabacademy.mathworks.com/
http://www.mathworks.com/products/matlab/live-editor.html
grader.mathworks.com
http://www.mathworks.com/products/matlab-mobile.html
http://www.thingspeak.com/

&\ MathWorks'

GETTING HELP

Customer Success Engineers

consult with faculty and researchers to support them with their STEM initiatives,
including integrating computational or systems thinking into their curriculum.

info@terasoft.com.tw




INSTRUCTION

Learn by doing

...and learn from mistakes

"Mistakes... are the portals of discovery'
—James Joyce

??

&\ MathWorks

o
[

28



&\ MathWorks

INSTRUCTION

Laboratory Models

Aaaan
Cl B
1 D *,
. '
0l B
‘"N N B A
Virtual Hardware Remote
at Home
Complexity High Low High
Interactivity High High Low
Hands-On Low High Low
Realism Low Low High

medium.com/mathworks/tips-for-moving-your-lab-based-classes-online-1cb53e90ee00
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Fully-Virtual Labs

Graphical Interface with Visualization

.= Mathematical Model of Processes

@ Complexity : . .
Interactivity Equipment or Hardware Simulations

@ Realism
Hands-On

I-Challenges:

* Incorporating sufficient visuals

« Replacing the hands-on component

. * May lose real-world factor I

30
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INSTRUCTION

SIMULINK Virtual

Simulation and Model-Based Design

Drive Cycle Source
FTP75 (2474 seconds)

www.mathworks.com/products/simulink.html
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-+
SIMULINK Virtual

Simulation and Model-Based Design

4\ MATLAB Online R2020a X + = X

&« (¢ # matlab.mathworks.com o~ Yr € 0 B a

HOME PLOTS APPS S0 o= @ o ERERETETEEY  Michse -
=3 =] M nl [ Tul > & —— 3 ol W it
E}L h—’# E‘ub ] Upload ==| Go to File &J HJ L% Ly 131 & Preferences éé 0 Sy

New New  New [Q Find Files  Import Clear Favorites Clear Simulink  Layout [l[l Parallel + Add-Ons Help o
Script Live Script ¥ Data Workspace v g Commands ~ s - ~  [Z] Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES a
¥l © | > MATLABDrive > -
v CURRENT FOLDER o |5
Name «

>

»
I3 analysis.six
R analysis slxc

& Myprocessing.mix

] sensorlog_20200411_100425r - _ I
v WORKSPACE
Name Value Size Clas
‘ »
14

www.mathworks.com/products/simulink.html




Hardware at Home Labs

Sees
@ Hands-On
Interactivity

Realism
Complexity

nnnnnnnn
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Pieces

Hardware Kits

Data Collection with Sensors

Mobile Devices

I-Challenges:

Kit and hardware logistics

Too simplistic

Safety and oversight of students I

‘ MathWorks:

33
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Project-based learning with low-cost hardware

Self-balancing robots using
Arduino

Edge Detection using
Raspberry Pi

&\ MathWorks

Hardware

"I really enjoyed, 'Edge Al with Raspberry Pi using MATLAB' to deploy face detection and age prediction algorithms
on a Raspberry Pi. | have no experience in hardware, but | completed the tutorial and now have a strong curiosity”

-Katie Amrine, PhD
Decision Scientist, Facebook

hardware.mathworks.com
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MATLAB Mobile Hardware

iPad =
4 MATLAB Mobils

Line Plot Marse

Pod = sm;;M
”“k P\‘l;‘(lwl.f\ B’ Mobile

>> Syms X y;

>> [x2 y2] = solve(y + x"2 == 1, x -
y == 10)

Syms x y;
[x2 v2] = solvely + x*2 == 1,x - y == 18)

(3=5~(1/2))/2
(3=5~{1/2))S

[%3 ¥3] = solve{expix + y} == 1, x - y == 1)

-~ 0@o

B B . ¥ Y = Hde

QIWIEERITIYIUL I JORP

A SDFGHUJKL

»> load filterData time signal filterl filter2;
figure;
stem{time,signal, ' filled"}
hold on
stem(time - 8.2, filrerl, c’, 'filled')
stem(time - 0.4, filter2,'m’, 'filled')

legend( ' Input Signal®, 'Input Delayed by 8.2°,"Input Delayed by
', 'Location', 'Southwest')

¢ ZXCVBNMX

123 O space retum

www.mathworks.com/products/matlab-mobile.html
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Remote-Access Labs \

4
:

N’

[
@ Realism .—.‘
Complexit /
piexity .\.’.
Hands-On
@ Interactivity / rCha”enges' |

« Students need more than watching

* Incorporating sufficient interactivity

. * Replacing the hands-on component I

36
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ThingSpeak Remote| -4 |

loT analytics platform

Understand Your Things

The open loT platform with-.MATLAB analytics.

W[ Collect L Ana lyze W Act

Send sensor data privately to the cloud. Analyze and visualize your data with MATLAB. Trigger a reaction.

www.thingspeak.com
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Traffic Analysis Remote| -4 |

Best time 1o arrive at work
T

10,000 —

F
" SDL Video Display

Analyzing Traffic with a Webcam


https://www.mathworks.com/matlabcentral/fileexchange/52456-analyzing-traffic-using-a-webcam-a-raspberry-pi-and-thingspeak
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INSTRUCTION

Remote Labs Remote

Robotarium at Georgia Tech

Submission Process Using MATLAB

é? oY

obotarium Simulator,

" f(x u E

°°V°'°P’M°d'fy /J Submit Simulation
—

e
%

Magnus Egerstedt, 2020 Gec1>_rgla School of Electrical and

h! COmputer Engineering

https.//www.youtube.com/watch?v=rwN-FNWuJZY &t=104s http://www.robotics.gatech.edu/robotarium
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