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3.024x:  Electronic, Optical and 
Magnetic Properties of Materials

• 3.024 describes the origins of the electronic, optical, and 

magnetic properties of materials, and considers how these 

properties can be tailored for particular applications

• A sophomore-level core course in the Department of 

Materials Science and Engineering.  All MS&E 

undergraduates must complete this course

• Online lectures, interactive tools, and problem sets have been developed and used with 
residential students since 2017:

• Desire to reduce the time residential students spend working on problem sets, maximize the 
time that they spend working on design projects

– Online problem sets insure that students have the background required to undertake 
the design projects

• Course offered on edX in Spring 2018 as a single 16-week long MOOC



Superheroes!



Sample Homework Problem



Humor in the Classroom

• We hope that the inclusion of comics will help increase both student motivation and 

student performance

• There is some promising research in this field, though results in the literature are 

mixed:

– Student attitudes, enjoyment, and opinions of their instruction have been 

shown to increase when content-related humor is introduced [1,2].

– Secondary school students who were presented with comics demonstrated 

better scores on a creativity test designed to measure fluency, flexibility, and 

originality of thought [3].

– Several studies have shown an improvement in final exam and post-test 

performance when content-related comics or humor were used in the 

mathematics, engineering technology, and psychology classrooms [2, 4, 5, 6].   



Humor in the Classroom
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3.024x A/B Test

• We divided the edX students in half.  

• In the first unit, half of the students received 3.024x 
comics and superhero-themed problem sets.

• The other half of the students didn’t see the comics, 
and superhero themes until the second week of the 
course.

• After the first unit, all students could see the comics

• Residential version of 3.024 only included comics



Problem Set Performance

Comic Group Traditional Group

Number of learners
who attempted 

PSet

148 145

Average score 56.2% 55.4%

There was no significant difference between the performance of the 
traditional group and the comic group.     



Student Response to Comics

• Do you enjoy the comics that are embedded in the 
homework assignments?

edX Learners (n = 48) MIT Students (n = 15) 

62.5%
37.5%

80%

20%
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No



Student Response to Comics

Would you prefer 
assignments with or without 

comic strips?

edX Learners 
(Control Group)

MIT Students

62.5%
37.5%

Did you prefer 
assignments with or 
without comic strips?
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Problem Set Performance

Comic Group Traditional Group

Number of learners
who attempted PSet

148 145

Average score 56.2% 55.4%

There was no significant difference between the performance of the 
traditional group and the comic group.     
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