
MATLAB and Simulink in a Hybrid 
Electronics Course during COVID

Michele McColgan
Department of Physics & Astronomy



My Matlab Grader Experience In General Physics
● Created 100 General Physics Problems

● Piloted in my general physics course with freshman physics majors - 2017

○ 3 of 10 in each problem set were computational

○ If students passed the assessments, they received full credit

○ Most students tended to do these problems first, some not at all

○ Students persisted with multiple attempts

○ You must practice with students to get everyone to feel confident they can be successful.



MATLAB Grader in Electronics Course during COVID

● Created ~30 problems

○ Ohm’s Law, Voltage Dividers, Transistors, Op Amps, RLC circuits

● Motivation

○ Novelty and variety in online assignments in case we go remote

○ Each unit has 4 homework assignments

■ MATLAB Grader problems, Canvas Quiz, Gradescope written work, Team Project that 
includes design work, building circuits, and MATLAB and Simulink computational tasks.

● In combination with MATLAB Live Scripts and Simulink circuit models

○ MATLAB Onramp and Simulink Onramp





MATLAB Grader Problem



Assessment



Student Solutions

Progresses from 
how to use a 
function and 
passing variables

To understanding 
how the equations 
work and identifies 
gaps in content 
knowledge 

Beginning

Now



Improving MATLAB Grader
● For unlimited attempts, report # of attempts and # lines of code changed

● Random #s in the text - Canvas has this feature

● My own improvements:

○ More tests - use random #s

○ Add more variety - my default is to create functions

○ Find a way to use MATLAB Grader to lead students to create Live Scripts



How I use MATLAB Grader
● Review Material in Physics

● Start with simple problems

● Easy to practice scripts and functions and scripts that call functions

● Transitioning review/beginner physics topics to Matlab Grader

● Provide videos of:

○ How to use MATLAB Grader with problems from my General Physics course

○ How to create a MATLAB live script

○ How to create a Simulink Model



Why MATLAB Grader?
● Students don’t need a Matlab license
● It works in any browser - some students have Chromebooks
● Grading is done automatically!

Why not MATLAB Grader only?
● Students still need to learn the Matlab IDE to use Matlab at a tool 
● Limited functionality - Live editor

Simulink
● Applied Physics Majors going on to Engineering
● Designing, predicting, troubleshooting



Why Matlab Grader in detail?
● an instructor can gradually increase difficulty
● Introduce computational thinking without teaching it/spending alot of time on it
● Introduce basic computational skills (symbols, vectors, functions, graphing, 

etc.)
● Demonstrate how to convert a word problem into a computational problem 

and understand the difference between algebra symbols and computational 
symbols.

● There’s a place to begin - not starting from scratch



Matlab Grader Resources
● Documentation

● Example Problems

● Other Courses

● Videos

http://www.youtube.com/watch?v=qWdfTlX7kpo


Assessing Scripts



Assessing Functions


