Flipped Classrooms: Web-Based Tools for Facilitating

In- and Out-of-Class Engagement
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Think of something that you are good at, preferably
something that has helped you in your career.




Think of something that you are good at, preferably
something that has helped you in your career.

In a few words or a sentence, how did you get good at that
skill?
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What is a Flipped Classroom?

Flip

Classroom

Reach Every Student
in Every Class Every Day

Jonathan Bergmann
Aaron Sams

iste asep




What is a Flipped Classroom?

Traditional Class Flipped class

Lecture happens during| Lecture happens at
class time home

Homework at home Homework in class




What is a Flipped Classroom?

Flipped Class Protocol

Bergmann and Sams version

|.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 homework problems during class, where you
can help students work out issues




What is a Flipped Classroom?

Bergmann and Sams, p. |5

lab activity

Traditional Classroom Flipped Classroom

Activity Time Activity Time
Warm-up activity 5 min. Warm-up activity 5 min.
Go over previous night’s 20 min. | Q&A time on video 10 min.
homework

30_45 Guided and independent
Lecture new content mir; practice and/or 75 min.
' lab activity

Cuidgd and |‘ndependent 20-35
practice and/or Sl




What is a Flipped Classroom?

Why we vary this method:

1. videos and screencasts too high
threshold for most teachers - other
people’s lectures don't really fit our
clasrooms

2. ynless there is an interactive
component, watching lectures at home
has the same limitations of watching
lectures in class, with the exception
that students can reply the information
delivery

3. Wevary % and 4 by engaging in a
process that elicits, confronts, and
resolves students’ misconceptions about
subject matter, specifically Just-in-Time
teaching and Peer instruction.

Flipped Class Protocol

Bergmann and Sams version

|.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




Research-based Flipped Classroom




Research-based Flipped Classroom

Students do some kind of interactive subject mater
coverage at home
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Research-based Flipped Classroom

Using their feedback we lecture a little in class
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Research-based Flipped Classroom

But only a little bit, lest they fall asleep
(which they will)
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Research-based Flipped Classroom

Which we don’t want!
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Research-based Flipped Classroom

In class, use questions to elicit, confront, resolve
student misconceptions
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Research-based Flipped Classroom

Interact with them and help them to use, versus
receive, information
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Research-based Flipped
Classroom

Tools for out-of-class
engagement




Tools

Just-in-Time Teaching
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address difficulties
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repeat
with next topic
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Features

With |, you can annotate course material online, either
for yourself, or to discuss it with the class.

¢ Did you notice something interesting ?
Jot a note for others to read...

¢ Do you have a question ?

¢ Did you see a question you can answer ?
Right-click on it to post an answer...

¢ Do you like or dislike a note ?
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Tools

strips of tape and various nearby objects, the magnitude
of the electric force depends on distance — it decreases
as you increase the separation.,

22.2 Suspend a freshly pulled strip of transpar-
ent tape from the edge of your desk. (a) Pull a
second strip of tape out of the dispenser and hold
it near the first strip. What do you notice? (b)
Does it matter which sides of the strips you orient
toward each other?

As Checkpoint 22.2 makes clear, not all electric in-
teractions are attractive. Even if you increase the mass
of the strip by suspending paper clips from them, the
repulsion between the strips is large enough to keep
the paper clips apart (Figure 22.2). Now place vour
hand between two repelling strips and notice how both
strips fly toward your hand! Then run each tape several
times between your fingers and notice how the electric
interaction diminishes or even disappears.

22.3 Suspend two freshly pulled 20-cm strips of
transparent tape from the edge of your desk. Cut
two 20-cm strips of paper, making each strip the
same width as the tape, and investigate the inter-
actions between the paper strips and the tape by
bringing them near each other, Which of the fol-
lowing combinations display an electric interac-
tion: paper-paper, tape-paper, tape-tape?

22.2 Electrical charge

As we saw in the previous section, electric interacti
are sometimes attractive and sometimes repulsive
addition, the experiment vou performed in Checkpe
22.3 demonstrates that paper strips, which do not
teract electrically with each other, do interact elec
cally with transparent tape. What causes th
interactions” To answer this question, we need to ¢z
out a systematic sequence of experiments,

Figure 22.3 illustrates a simple procedure for rep
ducibly creating strips of tape that interact electrici
A suspended strip created according to this proced
interacts in the following ways: it repels another s
created in the same manner, and it attracts any ot
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Figure 22.3 Procedure for making strips of transparent 1
that interact electrically. The lower strip is used 10 provic
standard surface —the top side of a piece of tape — becs
surface properties may vary from one tabletop or deskto
another
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Tools

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

PeerWise*

Ask | Share | Learn

Get started!

Welcome to PeerWise

To log in, select your school / institution from the list below

Go »

PeerWise supports students in the creation, sharing, evaluation and discussion of assessment questions.

- | s

o
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What is PeerWise? Any subject Free and easy to use Find out more
Students use PeerWise to create and PeerWise is used in a wide range of PeerWise is free and very easy to Want to get started? View student and
to explain their understanding of subjects, including Anthropology, use. Students are presented with a instructor guides, watch screencasts of
course related assessment Biology, Chemistry, Computer simple, intuitive interface and PeerWise in action, and hear what
questions, and to answer and discuss Science, Physics, Population Health, instructors can easily view student students and instructors think in the
questions created by their peers. Pharmacology, Medicine, and many content and monitor participation. Information about PeerWise section.

more...




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

N

Physics 1A 2010-11

You are logged in as simon. Logout

’ Home | Main menu > Your questions > Post new question

Write question

Write the main text of the question below. Make sure the question is clear and unambiguous, and use language which is professional.
Feel free to format the text of vour auestion usina the formattina ootions.
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http://peerwise.cs.auckland.ac.nz
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fig. A 7 lig.B
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student question
contributed through
PeerWise

fig.C

WA

SKYSCRAPER

Height: 100m

TOKYO HARBOUR X Tokyo Bay

KONG

Distance: 500m

King Kong and Godzilla ars slugging it oud in dovndovin Tokyo, as thay ars prona to do on quief Sunday evenings.

Kong quickly gains the upper hand and catches Godailla by the tail. spinning him in a tilted circle of radius r meters. in a clockwise direction. at and




Student feedback on
their peer’s question

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

Very very excellent question. | made one liny mistake at the start of it. Instead of taking
centripetal acc. to be acos(theta), i took it as asin(theta) then ended up with 100 3m when it is
halfway through thus resulted in me thinking the godzila would not hit the tokyo tower. Anyway, it
did take awhile to manipulate this question but | did enjoy soiving it and also taught me a lesson
not to get confused with tangential acc. with centripetal acc. . Awesome |

918

awesome question.

66

The way you've worked this out centripetal acceleration= acostheta would mean the centripetal
acceleration is smaller than a which cant be right seen as centripetal acceleration is the
hypotenuse of the right angled tniangle. the centripetal acceleration be equal to a/costheta. you
can correct me if im wrong but this is the way | worked the question out and it gave a different
answer

Author’s reply:

The centripetal acceleration IS less than &, since the centripetal acceleration is a component
of the force Kong is excerting

The diagram in my explanation is incorrect, a is the vector sum of the centripetal and
tangental accelerations, so a should be the hypoteneuse.

However the centripetal acceleration is still acos(theta) and the answer is still correct




Research-based Flipped
Classroom

Tools for in-class engagement




brief
presentation

v

>

Question

|

l

<30%

correct

v

revisit
concept

Student
poll |

Blueprint for
accelerating learning
with Peer Instruction

'

30-70%
correct

!

peer
discussion

'

Student
poll 2

|

>70%

correct

v

explanation

!

repeat
from start




Tools

Learning Catalytics

Cloud-based technology
- students “BYOD”
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Tools

Not restricted to multiple-choice questions




This is a graph of f(z) = Inz. Sketch a graph of the derivative f'(z).

Carrier = 10:30 PM -t

ET™) session 333281 )

Round 1
& 15 responses

This Is a graph of . Sketch a graph
of the derivative
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@@ Deliver [T] Show all results

2. word cloud Now describe in a couple of words how you became good at whatever it is you entered in the previous

question.
Round 1 i

@ 123 responses

expenences
—

learning observi ng

arrier = 10:12 PM -
reading Ppeople being

] session 123456 0] : .
experience time

Now describe in a couple of words how you
became good at whataver il is you entered in r t i

the previous question.

Loes of pracice
work

others school

Warking through family

good

watchingmany
listening
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4. direction  This image shows Oahu as seen from the Space Shuttle. The image provides several clues about the direction of m peliver [] Show all results
prevailing winds in Oahu. Indicate this direction by drawing an arrow on your screen.

_ Round 1 gl

\ @ 77 responses, 16% correct

Carrier = 10:13 PM —
;EIEUN session 123456 Lm);

This image shows Oahu as seen from the
Space Shuttle. The mage provides several
cues about the direction of prevailing winds in
Oahu. Indicate this direction by drawing an
arrovs on Your screen
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Tools

Can Facilitate Immediate Feedback
Assessment




Carrier = 9:53 AM ==

session 176369 m

This is the team round. If you respond to a
question, it will count for your entire team

(you).

Sorry, your response to Question 1 was not
correct. You can attempt this question 2
more times.

© o]0

Show my team's responses

A student of weight W rides a steadily rotating
Ferris wheel (the student sits upright). At the
highest point, the magnitude of the normal
force on the student from the seat is F' (here F
is a positive number having units of Newtons).

Does the student feel liaht or heavv at the

Immediate Feedback




Tools

Different Modules for Assessment

In-class quizzes

Out of Class quizzes




[l learning catalytics
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quiz 1
™ Stop session [] Review results W

Draw an arrow pointing in the positive x direction that is tangent to this graph at z = 1.

Brian Lukoff | Harvard University | Log out

Participate Review

current session: 98044 | 1 student

@ 1 of 1 students (100%)
have completed the module
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Responses
. 1 response

e, U correct
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Tools

Use real-time analytics
to improve discussion productivity
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A positively charged rod Is held near a neutral conducting sphere as lllustrated below. A positively charged o Di
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partlde is moved from point A to point 8 at constant speed. The potential difference from Ato 8is

A. positive
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Learning Catalytics (Icatalytics.com)

If you have a laptop, smartphone, iPad, etc:
Go to LCatalytics.com
Click “Create student account”

Click “l have a signup code”

Enter your name, email address, and create a
password; use the signup code




Resources for Flipping using

Research-Based Tools




www.peerinstruction.net
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blog.peerinstruciton.net

Turn to Your Neighbor
Turn to Your Neighbor 2%

The Official Peer Instruction Blog

The Official Peer Instruction Blog

Turn to Your Neighbor 2%

Home

Peer Instruction: In Small classes? With

Advanced Students? In the Social Sciences?
With imperfect questions? YES!

May 11, 2012 - Clicker questions, ConcepTests, Graduate education, Implementation, Just-in-Time-
Teaching, Learning Catalytics, Peer Instruction, Small class sizes, Social Sciences

% Print Post | Email = W Tweet

Follow Tu
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Join 151 othe
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Peerinstruction.net
CONNECT. SHARE. LEARN. SEARCH | ABOUT | BLOG | FAQ | CONTACT | ADMIN |

Search for People on the Pl Network

Julie Schell | Edit Profile | Log Out

Displaying all 23 profiles

Export this Search

Vicki Aimstrum
almstrum@gmail.com Austin, TX Strayer University, DeVry University
United States

Cassandre Alvarado
cassandre.alvarado@aus... Austin, TX The University of Texas at Austin Education, General
United States

Roger Bengtson
bengtson@physics.utexa... Austin, TX The University of Texas at Austin

United States

Anne Braseby
anne.braseby@austin.ut... Austin, TX University of Texas @ Austin
United States

Brian Bremen
bremen@uts.cc.utexas.edu Austin, TX The University of Texas at Austin English Language and Literature, General
United States




Eric Mazur

i=a eric@learningcatalytics.com .. Physics

c‘ Cambridge, MA @ Harvard University
United States

Pl Member since: Pl User? Expert Show Eric's ConcepTests on Learning
06/05/2012 Catalytics
1 use Pl in: What should the Pl community know about me?

Mechanics,
Electromagnetism

BN f

Physicist, educator, author, lecturer, Harvard professor, founder SiOnyx &
Learning Catalytics, developer of Peer Instruction, early adopter of new
technologies

Other Information:

| teach: : Introductory Undergraduates
Intermediate Undergraduates
Faculty (e.g. Workshops)
Other Audiences

Professional Role: Primarily research, some instruction, some
admin

Class (or Audience) Small (1-25)

Size: Medium (26-75)
Large (76-200)
Extra-Large (201-500)
Mega (500+)




Peer Instruction Network
www.peerinstruction.net

scholar.harvard.edu/julieschell

twitter - @Qjulieschell




