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Before we start — a few questions

How do you test learning of concepts?

Which are courses with most potential for use of MATLAB?
How do you typically evaluate code submitted by students?
|s evaluation of code time-consuming?

How would you ideally like to be using your time?

How do you keep your students engaged?
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Choose a problem in your field

- Choose a problem in your field = Dyeies
— Electrical and Electronics — Signal Generation = Paie "
— Mechanical — Mass Spring Damper = _
— Mathematics — Numerical Integration s o T

« What is the expected solution?

- How do you check the solution for correctness? — Give test cases

MATLAB EXPO 2018



4\ MathWorks

Agenda

= Cody Coursework — Introduction

- Walkthrough
— Student — Solving the assignment
— Faculty - Setting up the course and the assignment

= Hands-on Experience

MATLAB EXPO 2018



What is Cody Coursework?

4\ MathWorks:

= Cody Coursework helps faculty automate evaluation/grading of MATLAB

programming assignments

(.

C @ Secure | https://coursework mathworks.com

Cody " Coursework

ICT Mumbai - Post-workshop MATLAB
‘assignment - Due Feb 5 2018 7pm

Login

Vector Creation 1 (creating equally
spaced vectors)

Find the sum of al the numbers of the
input vector

Determine whether a vector is
‘monotonically increasing

LO I n Vector Creation 2 (concatenation and
ranspose) M

Make a checkerboard maix

‘Small Angie Approximation (script
with repeat formuia calculation) M

Don't have a MathWorks Accoun &

Symbolic Differentation and
Discovering the Pover Rule

Wiiting User-Defined Funcions in
MATLAB

Is this riangle right-angled?
Impiicit Diflerentiation in MATLAB

Add Problem | Agd from Catalog
Add Assignment

MATLAB EXPO 2018

My Courses | Catalog ~ Documentation  Professors

ICT Mumbai - Post-workshop MATLAB assignment - Due Feb 52018 7pm > MATLAB Exercise >

Determine whether a vector is monotonically increasing
I

Problem Summary

Return true if the elements of the input vector increase monotonicaly (i, each element is larger than the previous). Return false otherwise
Examples:

nput x = [-307]
Ooutput tf is true
Input x = [22]

Output tf is false

Student Solutions
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Cody Coursework

= Visual environment for creating MATLAB
problem sets

Potential for usage in:

- Allows instructors to set up MATLAB Homework assignments
assignments and automatically
evaluate/grade them

Exams

Practical sessions

= Allows students to test their solutions Many others (e.g., learn MATLAB,
against the computer obtaining immediate Sl )
feedback

MATLAB EXPO 2018
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A Walkthrough

https://coursework.mathworks.com

Riddhi Ghash ~

My Courses | Catalog Documentation | Professors

Cody Coursework Course - Signal Processing > Signal Generation and Smoothing >

Signal Generation - Sine Wave

Edit | Rescore Selutions | Delete
Problem Summary
Create a 3 second duration 10Hz sinusoid tone which has 500 samples per second. Store the time vector corresponding to the signal in £ and the signal in x.

amner Preview

Student Solutions

View Student Solutions

MATLAB EXPO 2018
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Workflow

Faculty creates a course Student receives an email " Learning analytics

in Cody Coursework with an invite to the «  Faculty is able to see how

* Assignments with Problem course many stud_ents attempted Hris
Sets « Assignments with problems itz th? assignment,

« Invites Students to the course sets due on a particular date how many got it correct,

number of attempts
* Faculty also able to download
the MATLAB code submitted
and the submission datain
_4 - CSV format -

|
| \
\ \
" 4 N
o: James Pike Wea alaTuoe =
Week 1 S iSubject: [Cody Coursework] Introduction to Numerical Methods i T‘; = =10) =
enc
Create

“Ti 0 Comeat
Title » Test Suite @ Lesding
Create Nun| Cody COUfSEWOI’kw o ln s e os
EST RESULT CODE INPL o]
= B
o oo, Y e <°
L= ° o
o o

Mesalption Prof. Sandra Hume is inviting vou to attend Introduction to Numerical
Blj I||2a;q Methods in Cody Coursework!

» Students solves the problems,
gets instant feedback and
submits the assignment

T

To get started, click: [t

2 P
Please do not forward or share this limk.
Course Access 3 Pass
You need a MathWorks Account to access this course. Tf you don't have an - ikemresnle (W W) - function y = nunericArray

account yet, Cody Coursework will help vou create one.
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Key points to be noted

https://coursework.mathworks.com

MathWorks hosted

Runs a cloud version of MATLAB — No local installation of MATLAB necessary

MATLAB EXPO 2018



Cody Coursework — Student Workflow
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Receive an Open an
Invitation Assignment

MATLAB EXPO 2018

Submit Check
Solutions Progress
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Cody Coursework — Student Workflow

1. Receive an Invitation
© ack M G wp il srchive X Move O Delete € Spam ses “ v X

[Cody Coursework] Demo Course MATLAB Expo - Bangalore invitation

Riddhi Ghosh <riddhi.ghosh@mathworks.in» = 13 Apr at 351 pm

To:

Cody " Coursework "

Invitation

Documentation

You have been invited to enroll in the course

Demo Course MATLAB Expo -

Riddhi Ghosh s inviting you to attend Demo (

Expo - Bangalore in Cody Coursawark
po-Bang o Bangalore
To get started
Duration (IST): 12 Apr 2018 - 20 Apr 2018
View Invitation
Please da not forvard or share this link Course Description:
This course lets you try out the Cody Coursework as a student.
Course Access

Login
You need a MathWorks Account to access thi

don't have an account yet, Cody Coursewark !
create one.

Don't have a MathWorks Account? Sign Up

Cody Coursework is a benefit of Software Maintenance Service. Leam more about Cody Coursework.

MATLAB EXPO 2018
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Cody Coursework — Student Workflow

2. Enroll

Cody " Coursework "

My Courses  Documentation

You have been invited to enrall in the course.
Riddhi Ghosh ~

Cody” Coursework "

— CONTENTS Close My Courses =~ Documentation

Demo Course MATLAE Expo - Bangalore -
Successfully enrolled you in the course.

Assignments:
w E e Cody C k Assi t
for stugente o Demo Course MATLAB Expo - Bangalore
Linear Convolution Duration (IST): 12 Apr 2018 - 20 Apr 2018

ector Creation (Sum upto M terms)
Produects:

Signal Processing Toolbox

Course Description:

This course lets you try out the Cody Coursework as a student.

MATLAB EXPO 2018
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Cody Coursework — Student Workflow

3. Open an Assignment

™ ™ " .
Cody Coursework Riddhi Ghash ~

— CONTENTS Close My Courses =~ Documentation

Demo Course MATLAB Expo - Bangalore
Assigniments: Demo Course MATLAB Expo - Bangalore >

« Exampie Cody coursework assignment. EX@Mple Cody Coursework Assignment for Students

for Students

Visible: 12 Apr 2018 12:00 AM IST  Due: 19 Apr 2018 10:00 PM IST
Submissions Per Problem: 2

Linear Cenvolution
Vector Creation (Sum upto N terms)

Try out this assignment to get a feel of how the students will attend a course.

Problems

Linear Convolution

Vector Creatien (Sum upto N terms)

MATLAB EXPO 2018
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Cody Coursework — Student Workflow

4. Solve Problems

Demo Course MATLAB Expo - Bangslore » Examphe Cody Coursework Assignment for Studenis >
Llinear Convolution
0 solutions submitted (mae 2)

Given two discrste time-domain signals x and A, compute the linear conwolutior of x and k using the definition of convelution and store itin .

Ulse the mathemakical formuls for convalution of two signais

Your Function

3 e BELTLAR Deoo i

Assessment

Test 1 (Click Submit to run

Pl Submit (Attempt 10f2) K2

Assessment

Test1 (Click Submit to run.)

Run Pretest J (7l Submit (Attempt 10f2) K2

> @ Test2 (Pretest)

MATLAB EXPO 2018
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Cody Coursework — Student Workflow

5. Submit Solutions
Cody Coursework Riddhi Ghosh ~

— CONTENTS My Courses = Documentation

Dermo Course MATLAB Expo - Bangalore » Example Cody Coursework Assignment for Students >
& Linear Convolution

2 solutions submitted (max: 2) | View my solutions

Solution Details

Solution 2: All tests passed Test Results
Submitted less than a minute ago | ID: 7416636 | Size: 14 (X
1| function y = LinCenv(x,h)

2 y=conv({x,h);

3| end

Improve This Solution My Solutions

‘ @ Test1 ‘

Assessment: Correct

> @ Test2 (Pretest)

MATLAB EXPO 2018
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Cody Coursework — Student Workflow

6. Check Progress

™ ™
Cody Coursework Riddhi Ghosh ~

— CONTENTS My Courses = Documentation
Demo Course MATLAB Expo - Bangalore » Example Cody Coursework Assignment for Students >

& Linear Convolution

2 solutions submitted (max: 2) | View my solutions

My Solutions
Sort by: View as:

Date Created (Newest - Oldest) List | Map

Solution 2: All tests passed Test Results
Submitted 3 minutes ago | |1D: 7416636 | Size 14 (VY]

1 function y = LinConv{x,h)
2 y=conv({x,h);
3| end

Solution 1: O of 2 tests passed Test Results
Submitted 3 minutes ago | 1D: 7416630 | Size 14 00

1 function y = LinConv{x,h)
2 y=cov(x,h};
3| end

MATLAB EXPO 2018
16
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Cody Coursework — Student Workflow

™ ™ - .
Cody Coursework Riddhi Ghash ~

CONTENTS Close My Courses = Documentation

Demo Course MATLAB Expo - Bangalore
Acsignements: Demo Course MATLAB Expo - Bangalore »

« Example Cody Coursework assignment. EX@mple Cody Coursework Assignment for Students

for Students

Visible: 12 Apr 2018 12:00 AM IST  Due: 19 Apr 2018 10:00 PM IST
Submissions Per Problem: 2

Linear Convolution
Vector Creation (Sum upto N terms)

Try out this assignment to get a feel of how the students will attend a course.

Problems

Linear Convolution

Vector Creation (Sum upto N terms)

MATLAB EXPO 2018
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Cody Coursework — Instructor Workflow

Create New Set up Set up
Course Assignments Problems

Cody Coursework Course

Problems

4\ MathWorks

View Create
Progress Report

MATLAB EXPO 2018

18



Course Setup Demo

MATLAB EXPO 2018

4\ MathWorks:
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Cody Coursework — Assessment Workflow

Student Submissions

Demo Course MATLAB Expo - For Testing >
Example Cody Coursework Assignment for Students

Visible: 12 Apr 2018 12:00 AM IST  Due: 19 Apr 2018 10:00 PM IST

Edit | Copy | Report | Delete
Submissions Per Problem: 2

Try out this assignment to gt a feel of how the students will attend a course.

Problems
Linear Convolution I
|

Vector Creation (Sum upto N terms)

MATLAB EXPO 2018
20
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Cody Coursework — Assessment Workflow

Solutions Map

Demo Course MATLAB Expo - For Testing > Example Cody Coursework Assignment for Students >

Linear Convolution Edit | Copy | Rescore Solutions | Delete

Student Solutions

Search: View as:

Enter students a solution D Q i
Enter student's last name or solution 1D List | Map

& Incomrect
O Correct
4 Leading
15
k] L] * e
@
10
w
x
5|
0 -
1 2 3 4 5 [ o 8 9 10

Order of arrival

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

MATLAB EXPO 2018
21



Cody Coursework — Assessment Workflow

Rescore Solutions

Demo Course MATLAB Expo - For Testing > Example Cody Coursework Assignment for Students >

Linear Convolution

Student Solutions

Search:

Enter student's last name or solution 1D

MATLAB EXPO 2018

Size

View as:

List | Map

& Incomrect
O Correct
4 Leading

3 4 5 [ T
Order of arrival

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

Edit | Copy | Rescore Solutions | Delete

4\ MathWorks
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Cody Coursework — Assessment Workflow

Create Reports

MATLAB EXPO 2018

Create an Assignment Report

Report includes, for each student and problem:
‘@ Best solution as of the due date (18 Apr 2018 10:00 PM IST)

@ Best solution as of today
& All solutions

Output Format:
® Csv

O Excel

-, MATLAB code files: Includes individual solution files, plus the reference
~ solution and leamer template. (Good for plagiarism detection software. )

4\ MathWorks
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Cody Coursework - Benefits

1. Auto-grade MATLAB Scripts and Functions
2. Immediate Student Feedback

3. Learning Analytics

MATLAB EXPO 2018

Benefits
Saves time on grading

Student engagement

Improves student learning
outcomes

4\ MathWorks
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Resources

= https://coursework.mathworks.com/

= https://in.mathworks.com/academia/cody-coursework

= https://in.mathworks.com/videos/matlab-cody-coursework-setting-up-a-

course-92602

MATLAB EXPO 2018
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Use Case at Technical University Eindhoven

-  TU Eindhoven Professor Quote: | am advocating for expanded use of Cody Coursework at
TU/e. As some of my colleagues have already discovered, for any course that

uses MATLAB, Cody Coursework is a highly effective tool that saves time and
work and fully engages students in the course assignments.

= “The fact that you can get immediate feedback (or confirmation) on a quite complicated piece of code 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.” Joost P,

= “Cody Coursework is a great platform. It gives me more confidence about my solution rather than
waiting for the instructor evaluation. ” Manoj P.

= “My experience with Cody Coursework was very positive. The green checkboxes are an extra
motivation to get a high grade.” Koen B.

= “The most useful feature of Cody Coursework was the ability to check our solutions against various test
cases, which helped in debugging our code and formulating it in a much more generalized manner.”
Amrith V

= ‘I like that you receive feedback immediately, which makes it much easier to find problems in your code... |

maTU/sgrneshaieffrom the MATLAB assignments in a relative short period.” Ruud S.
26



Call To Action

= |dentify use of MATLAB in your coursework and assignments

= Look at Cody Coursework documentation to learn more about how to
create a course

= Reach out to us if you need help setting up a course
— Riddhi.Ghosh@mathworks.in
— Ramanuja.Jagannathan@mathworks.in
— Viju.Ravichandran@mathworks.in

MATLAB EXPO 2018
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