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Ownership of learning physics?





team & project-based approach





information transfer

faculty-centered





interaction

student-centered



no lectures
no exams
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turn out-of-class component

also into a social interaction!

Solution
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Perusall
every student prepared for every class
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social learning platform
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log in through social network
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see who is online
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highlighting text…

1  information transfer



…opens chat window
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use combination of 

intrinsic and extrinsic motivation drivers 
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rubric-based assessment

• quality (thoughtful reading & interpretation)

• quantity (minimum 10)

• timeliness (before class)

• distribution (not clustered)

over 20,000 

annotations!
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virtually all students complete all readings!

http://perusall.com    
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• 1 project/month (6 over 2 semesters)

• new team formation for each project
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Projects

To be successful, the projects must

• require practical application of skills

• be linked to real world problems

• have compelling narrative (help/do good)
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Projects

 Fall Spring

 Drag Race Ecotricity

 Rube Goldberg Crack-a-Thon

 Symphosium inSPECT Fair
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This video is about El Sistema

Eric Mazur

LandPhilharmonic

El Sistema

LandPhilharmonic




Projects
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Projects

Build a beautifully sounding instrument 
from recycled parts
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Projects

Build a beautifully sounding instrument 
from recycled parts

• musical range
• Q-factor
• harmonic spectrum
• sound level
• tuning stability
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Projects

Milestones:

• team contract

• proposal

• fair

• report

• team, peer, and self assessment
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Milestones:

• team contract (at beginning)

• proposal (+1 week)

• fair (+3 weeks)

• report (+1 week +3 days for revision)

• team, peer, and self assessment
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Projects

Milestones:

• team contract (at beginning)

• proposal (+1 week)

• fair (+3 weeks)

• report (+1 week +3 days for revision)

• team, peer, and self assessment (at end)

1  information transfer         2   projects
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This video is about Flute Capacitor

Eric Mazur

Flute Capacitor

El Sistema

Flute Capacitor
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competition instead of

social good/empathy as motivator
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2 weekly 3-hour class periods
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Instructor poses question

Answer alone

Discuss in team

Answer again

Work on worksheet with team

Explore concepts

Discuss with staff

bring device

ap
p

ly
u

n
d

er
st

an
d

ev
al

u
at

e

LC: Learning Catalytics 90 min Tutorial 60 min

bring device

Estimate quantities

Develop individual strategy

Discuss and solve as team

Conduct experiment with team

Take measurements

Analyze data

Carry out simulations

EA: Estimation Activity 30 min EDA: Experimental Design Activity

bring device

Work problems alone BEFORE class

Discuss with team, mark up

Self-assess & turn in

Part 1: solve problems alone

Open book, open internet

Part 2: solve with team

Problem Set & Reflection 90 min RAA: Readiness Assurance Activity

90 min

90 min

blend of 6 scaffolded “best practices”
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Assessment

• self-directed learning

• content learning goals

• teamwork

• professionalism 





Ownership



Ownership

Course evaluation: 4.2/5 



Ownership

“The structure of the class made what was my 

least-favorite subject into one of my favorites.



Ownership

“The structure of the class made what was my 

least-favorite subject into one of my favorites. 

I was worried that people, including myself, 

would just slack off and do the bare minimum, 

but you really need to be on top of your read-

ings and concepts in order to contribute to your 

team. GREAT CLASS!!!!!!”



Ownership

“Dear Harvard students, this class will be un-

like any class you’ve taken at Harvard, and it 

will, hopefully, shift the entire foundation upon 

which you’ve based your education. I truly be-

lieve everyone should take this course; prepare 

to take full ownership of your learning.”



Ownership

Attendance: 94% (AP50a), 97% (AP50b)



Ownership

Attendance: 94% (AP50a), 97% (AP50b)

3 hours and they don’t leave!



Ownership

“I don’t think I am well enough to make

it through class. I feel terrible because I

don’t want to let my team down by not

being there, but I don’t think I’d be very

helpful in my current state.”

(via email)



Self-efficacy
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largest conceptual gain in any course past 6 yrs!
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as good as when I do my best teaching!





Can create ownership of learning physics!



Can create ownership of learning physics!fun!



”you come out with so much know- 

ledge and experience and fun”



for a copy of this presentation:

ericmazur.com

additional information:

bit.ly/ap50visitor         perusall.com

Follow me!            @eric_mazur




