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Course Background
● For Engineering majors 
● ~300 students - 30 per class 
● 1 of 4 core courses in our 

Engineering Fundamentals 
curriculum 



Primary Challenge:

Create a curriculum effective                                    
for a broad 
range of students  

Solution: 

Demonstrate applicability of 
programming to each 
student's chosen area of 
study
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Primary Challenge:

Create a curriculum effective                                    
for a broad 
range of students

Solution:
Flipped PBL course incorporating 
hands-on technology  
● Coding more approachable, more 

apparent
● High achievers can create 

impressive projects 
● More discussion, peer instruction, 

less stress - more success      Juniors  Seniors  Non-Trad

High Achievers with 
substantial background

Intimidated by coding with 
little coding experience

Freshman   Sophomores



Student Projects use our MATLAB Toolboxes for 

Raspberry Pi controlled iRobot Create 1 and Sphero RVR

1 UTK EF Roomba Toolbox is based off the MATLAB toolbox for iRobot Create, developed by Joel M. Esposito, USNA, 
www.usna.edu/Users/weapsys/esposito/_files/roomba.matlab/



Automated Physical Therapist

Motion Controlled Mech Arm

MAA responds to finger position with smooth precision. 

Smart Train System

Projects - Arduinos, Raspberry Pi's, iRobot Create with Pi



● Pre-project survey to inform team 
assignments

● Team Contract
● Teammate Assessment
● TA Team Mentors

Facilitating Effective Teamwork



Teaching Online

MATLAB Online
MATLAB Connector

MATLAB Drive
Virtual Create Robots 1 

Webcam and Sound

1 iRobot Create Simulator Toolbox, Copyright 2010 Cornell University. dfan@cs.cornell.edu


