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Flipping the STEM Classroom: How to turn your students’ 
world upside down. 

Julie Schell is your host for the first IDIA Fall 2012 Webinar Series. Dr. Schell is the 
senior research associate for educational research in the Mazur Group at Harvard 
University, School of Engineering and Applied Sciences, where she studies flipped 
classrooms. She is the author of Turn To Your Neighbor, a blog about flipping your 
classroom with research-based pedagogies.  Follow Julie on Twitter: @julieschell 

blog.peerinstruction.net 
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Problem: Education is suffering from narration sickness. 

Paulo Freire, 1970 



Solution: Limit passivity, boost engagement. 

Paulo Freire, 1970 
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GoalsGoals

After this webinar you will be able to...

1. Define the Flipped Classroom method  
2. Identify ways to boost out-of-class engagement 
3. Identify ways to boost in-class engagement 
4. Access resources for learning more about flipping your 
classroom 
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What is a Flipped Classroom?

“Flipping the classroom is...[a] mindset: 
redirecting attention away from the teacher and 
putting attention on the learner and the 
learning.” 
 
Bergmann and Sams p. 12
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What is a Flipped Classroom?

Bergmann and 
Sams
2006-2007

Langdell
1870s

Socrates
BC 469 Paulo Freire

1970s 

One Conception of the Flipped Classroom Lineage

Eric Mazur
Gregor Novack
1990s
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What is a Flipped Classroom?

1. Video record lecture using screencast software 

2. Put lecture online and require students to watch the lecture, 
give them some instruction on how to watch the videos 
effectively

3. Spend 10 mins during class time talking about the video

4. Do traditional “homework” during class, where you can help 
students work out issues

Traditional Flipped Class Protocol
      Bergmann and Sams version
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What is a Flipped Classroom?

Adapted from Bergmann and Sams, p. 15

Traditional ClassroomTraditional Classroom Traditional Flipped ClassroomTraditional Flipped Classroom

Activity Time Activity Time

Admin 5 min Admin 5 min

Questions? 10 mins Questions on 
video 10 mins

Lecture on new 
content 30-45 mins

Guided & 
independent 

practice
30-45 mins

Customize to fit your own style



Flipped classrooms move passive narration out
and active engagement in to the classroom



Some physicists who try limiting lecture and boosting 
engagement, go back to the traditional method.* 

Why?

A. Time
B. Student Resistance 
C. Lack of sustained support 
D. Something else 
*Henderson, Dancy, Bugaj, 2008



1      What is the Flipped Classroom?

2      Boosting out-of-class engagement 

 



Boosting out-of-class engagement

Just-in-Time Teaching
online, pre-class assignments with feedback questions



Boosting out-of-class engagement

Just-in-Time Teaching
online, pre-class assignments with feedback questions

•2 conceptual questions about a key concept 

•1 feedback question - what did you find most 
interesting or confusing about what you read 



Boosting out-of-class engagement

Just-in-Time Teaching
online, pre-class assignments with feedback questions

•2 conceptual questions about a key concept 

•1 feedback question - what did you find most 
interesting or confusing about what you read 

Hack:Have students answer the 
feedback question on a piece 
of paper during the first 10 

mins of class, collect review quickly 



Boosting out-of-class engagement

nb
online text annotation tool  

•Students, faculty, course staff use nb to engage with 
content and each other 



http://nb.mit.edu 

Tools
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Hack:Google Docs, google 
“annotation tools” or Have students annotate hard 

copy night before then pass 
pdf to neighbor to comment



Boosting out-of-class engagement

PeerWise 
social network for creating and evaluation questions 

•Students use PeerWise to create questions, explain 
their understanding, and interact with peers and faculty 
around content 



Boosting out-of-class engagement

http://peerwise.cs.auckland.ac.nz
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King Kong and Godzilla are slugging it out in downtown Tokyo, as they are prone to do 
on quiet Sunday evenings. Kong quickly gains the upper hand and catches Godzilla by 
the tail, spinning him in a titled circle of r meters. In a clockwise direction, at an angle of 
alpha degrees to the horizontal.  What happens to Godzilla?



Boosting out-of-class engagement

http://peerwise.cs.auckland.ac.nz

King Kong and Godzilla are slugging it out in downtown Tokyo, as they are prone to do 
on quiet Sunday evenings. Kong quickly gains the upper hand and catches Godzilla by 
the tail, spinning him in a titled circle of r meters. In a clockwise direction, at an angle of 
alpha degrees to the horizontal.  What happens to Godzilla?

Hack:Use Google Docsor Have students write questions 

on hard copy paper and hand 
in during class, write a few 

interesting questions on board
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Boosting out-of-class engagement

Peer Instruction
research-based, interactive teaching method

•Students engage in a series of activities prompted by 
short, conceptual questions meant to elicit, confront, 
and resolve misconceptions. 



brief
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30-70%
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peer
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Blueprint for 
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Goldilocks Range of 
Desirable Difficulty



Other tools for facilitating Peer Instruction

Boosting in-class engagement



Boosting in-class engagement

Hack:
Have students vote by holding 

up flashcards or fingers (1234) 

to vote or use a chalk board



Boosting in-class engagement

How will you flip your classroom?

A. Just-in-Time Teaching
B. NB
C. PeerWise
D. Peer Instruction
E. More than one 
F. Something else 
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3      Boosting in-class engagement 

4.     Resources for Flipping 





www.peerinstruction.net 



blog.peerinstruction.net 



learn



connect



share



scholar.harvard.edu/julieschell

twitter - @julieschell  


