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You need to know your peers!

Learn the first names of (at least) two
colleagues sitting near you.



Intro to us

- " . a " * notEric Mazur
# b S _ .ps
% « Eric’s research: black silicon,
fs 3D writing, single cell

surgery...
e creator of Peer Instruction




# « Senior PD fellow in Mazur
group

* Design, iImplementation,
assessment of research-
based pedagogies

 Peer Instruction, Just-in-
Time Teaching

Intro to Julie




Intro to James

Physics
» Engineering Physics
Astronomy

Research: optics, nanoscience

646  OPTICS LETTERS / Vol. 35, No. 5 / March 1, 2010

In situ 24 kHz coherent imaging of morphology
change in laser percussion drilling

Paul J. L. “"ehster,l"':’ Joe X. Z. Yu,_1 Ben Y. C. Lmlng.l Mitchell D. An(lersun,l
Victor X. D. Yang.z'“ and James M. Fraser

week ending

PRL 104, 017401 (2010) PHYSICAL REVIEW LETTERS 8 JANUARY 2010

Saturation of the Photoluminescence at Few-Exciton Levels in a Single-Walled Carbon Nanotube
under Ultrafast Excitation

Y.-F. Xiao, T.Q. Nhan, M. W. B. Wilson,™ and James M. Fraser'
Department of Physics, Engineering Physics & Astronomy, Queen’s University, Kingston, Ontario, K7L 3N6

...but also a teacher!




“Frankly, applying a radically new approach to teaching a
large undergraduate class is a "high-risk" activity a for non-
tenured faculty. Students may not appreciate it (for a variety
of reasons) which will result in poor ratings for the
Instructor.”



Intro to me

Appraisal of performance of faculty member by head of department
Faculty member: James Fraser

Calendar year 2010

CONFIDENTIAL

“...his evaluations in PHYS104 were among the best in the Department,
an outstanding accomplishment in a course once seen as an almost
Impenetrable gateway... . In this year’s submission, James does not
discuss any of the pedagogic reforms he has gradually introduced but ..
evaluations .. confirm the clear benefits of his imaginative approaches
to teaching.”




Introduction

1. Transfer of iInformation

2. Assimilation of information



Introduction

1. Transfer of information
Easy - done in lecture.
2. Assimilation of information
Hard - left to the student.

Solution: move information transfer out
of the lecture hall so we can help
students assimilate it in class!



What Is “peer instruction”?

Why does it work?

Let’s try It.

Quantitative improvements due to PI.
Overcoming the major obstacles.

g »~ wWwbhPE



Get your clickers ready!

e no ON/OFF button

e only last “click” counts

www.TurningTechnologies.com



Get your clickers ready!

www.TurningTechnologies.com



Get your clickers ready!

unique ID on back of clicker

www.TurningTechnologies.com



Workshop preparation

Did you review Eric’s video or article on
Peer Instruction?

1) Yes
2) Somewhat
3) No and I do not know much about It.

4) No but | had already encountered PI
before.



Workshop preparation

Comments in blue were submitted by you.

| will answer all the questions you raised
online and send you the link.



Peer Instruction

move information transfer
out of classroom

¢ assign reading
* teach by questioning
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Why do PI?




Why do PI?
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* The qtmtew that was the best known was Peer
Instruction,” with 64% of the faculty reporting familiarity.
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Table II. Percentage of respondents who indicated that they used Peer In-
P! struction who also self-report using specific classroom practices consistent

with Peer Instruction.
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Dancy and Henderson, Am. J. Phys. 78, 1056(2010) o



Why do PI?

* helps develop conceptual models
 solidifies understanding

e provides immediate feedback

* empowers students



Pl: What do you think?

Of the following, which is the LEAST
Important part of Peer Instruction:

1) Student pre-class preparation

2) Clicker polling technology

3) Student voting before discussion
4) Peer discussion

5) Wrap-up explanation
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Why do PI?

.these students are arriving at conceptual
understanding on their own, through the process of
group discussion and debate.”
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Why do PI?

To Really Learn, Quit Studying and Take a Test
(New York Times, Jan 21, 2011)




Let’s try it: Kinematics example

Background on projectile motion:
horizontal/vertical motion decoupled
trajectory Is a parabola




Let’s try it!

A battleship simultaneously fires two shells
at enemy ships. If the shells follow the par-
abolic trajectories shown, which ship gets
hit first?

battleship If’j Jk A B

1) A

2) B

3) both get hit at (nearly) the same time
4) not enough information to answer







Let’s try it!

A battleship simultaneously fires two shells
at enemy ships. If the shells follow the par-

abolic trajectories shown, which ship gets
hit first?

battleship

3) both get hit at (nearly) the same time
4) not enough information to answer



Alternate ConcepTest

Background:

External force causes CM acceleration.
External torqgues cause angular acceleration.



Alternate ConcepTest

A force Fis applied to a dumbbell for a time
interval A¢ first asin (a) and then asin (b).In
which case does the dumbbell acquire the
greater energy?

() L,h
F
e e
(m) (m)
1)a (a) (b)

2)b
3) no difference
4) it depends on rotational inertia of dumbbell






Alternate ConcepTest

A force Fis applied to a dumbbell for a time
interval A¢ first asin (a) and then asin (b).In
which case does the dumbbell acquire the
greater energy?

() L,h
F
e

(m) (m)

@ (a) (b)
3) no difference

4) it depends on rotational inertia of dumbbell



Quantitative results

“..now to assess effectively whether students learned?”

And do we get any other benefits?



Quantitative results

25
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Quantitative results: Pl and Retention

fitted probability of
switching out of science

0.4

0.3

0.2~

0.1

®m traditional

= Pl

freshmen

600

SAT math scores

Watkins, 2010, Harvard University



Quantitative results: Pl and Retention

“.. how does peer instruction alter if the students you have are not Harvard students.”

25

O Peer Instruction
B Traditional

—i -t [4%]
o o o
I 1 T

% of students who dropped
on
T

John Abbott Harvard

Lasry et al., Am. J. Phys. 76,11, November 2008



What do you think?

What is the biggest obstacle to effective PI1?
1) student inertia

2) technology (cost and hassle)

3) loss of coverage

4) reduced problem solving skills

5) limited prep time




What about problem solving?

“If Interactive lectures do not discuss problem-solving with
students, how do students learn how to solve them?”

“How Is problem solving incorporated into the course to

prepare students for future classes that involve more
advanced problems?”

Am. J. Phys. 76,11, November 2008



What about problem solving?

Help students learn problem solving by practicing
problem solving! (NOT working through
examples on the board)

BACK



What about problem solving?

25
1985/91
20 - exam scores
e 15
-
0
© 10}
5 |
0 i

0 20 40 60 80 100
exam score (%)

BACK Am. J. Phys. 76,11, November 2008



What about time?

“Relatively speaking, | think this will require more time.”

“In a large class, | feel like the time required to carefully read
through all the free responses given on the JiTT quizzes,
correctly identify weaknesses, and adjust what content will be
emphasized in class the next morning, is extremely
demanding.”

“Are there any specific tools available to create such a web
based feedback system?”



What about time?

assign book
for course

A
prepare
lecture

Y

Y
deliver
lecture

y

hand out
assignment

) 4
repeat with
next topic

Y
final
assessment

“traditional”

BACK



What about time?

5 prepare
reading assigment
assign book
for course 1_r
review
b feedback
- prepare
- lecture ¥
prepare/select
Y ConcepTlests
deliver
lecture Y
lead class
f discussion
hand out
assignment Y
hand out
Y assignment
repeat with
next topic Y
repeat with
Y next topic
final
assessment L 4
final
u it ” assessment
traditional

BACK



Free accessto ILT

'M Gmail - Compose Mail - d Y@ https://mail-attachment.q X QR-Code Generator T'I.'r ILT-BQ: Login ‘
C' O htips//galilec.seas.harvard.edu
SIGN IN

E-Mail [register)

This is the login page of the Interactive Learning Toolkit (ILT}, part of the ILT-BQ software package. The
Interactive Learning Tollkit helps you implement innovative teaching ideas, such as Peer Instruction and
Password {forgot?) Just-in-Time-Teaching, and to meniter your students’ learning. Cur goal is to help you focus on teaching
|E| by streamlining the organizational werk that accompanies the teaching of a course. Select materials for
. class use from a large class-tested database and organize (and possibly share) your own materials.
Administer your courses, design course Web pages, and interact with your students online.

Remember me [security)
The BQ part of the ILT-BQ software, enables students to respond to in-class questions prepared by the

instructor, via networked desktop, laptop computers, web enabled cell phones, wireless PDAs, and/or

CQickstart Guide (48 kB) wireless IR keypads.

ILT Manual (10.8 MB)

BQ Manual (95 kB) The ILT-BQ software allows to upload ConcepiTests prepared within the ILT to BQ and to return the
student regponses to the ILT for statistical analysis of the data and the tracking of individual student

© 2008 ILT-BQ Consortium. performance.

All rights reserved . . 3 . L .
Access to the site is restricted to registered users; if you are not registered, please register now.

We do not offer formal user support. Please consult the following documentation before contacting us:

» |LT Quickstart Guide (42 kB, PDF),

# |LT Manual (preliminary version, 10.8 MB, PDF).
+ LT Standardized Tests Guide (52 kB, PDF)

+ BOQ Manual (96 kB, PDF}

This site is supported by grants from the Mational Science Foundafionvand the Davis Foundation and
by the Divisicn of Engineering and Applied Sciences'at Harvard University.

https://galileo.seas.harvard.edu



https://galileo.seas.harvard.edu/

What about student inertia?

Biggest obstacle: “the pre-class reading assignments,
although my hope would be that students would get used to
doing this after trying it few times at the beginning of the
course.”

“Motivating students.”

“From the college where | am from, it is very likely that most
of the students in my class will not do the pre-class reading,
this will make the pedagogies not that effective for my
students.”

“Student inertia. Students are used to the standard lecture model
- it's what they're used to and it's comfortable.”



Overcoming student inertia

e Present quantitative results

« Take the time to get student buy-in.
“Write down something that you can do really well.
Now write down how you learned how to do it.”

 Match assessment to course goals!
— first midterm early and mostly conceptual
— even split between conceptual and problem solving

BACK



What about coverage?

“How do | organize a class/lecture so that there is as little
material coverage loss as possible, compared to traditional
lectures?”

“Is there a risk of losing coverage of material using the
methods discussed by Professor Mazur?”

“Within a class that has a set of topics that the instructor is
required to cover (prescribed and monitored by a dean,
provost, etc), how can these techniques be implemented with
minimal loss of coverage?”

The unpredictable nature of the individual lectures (and by
extension the material that will be covered in the course)
might be an obstacle. “



What about coverage?

IN-CLASS “lectures”
coverage complete
material learned little

Material covered by reading assignments - goes
beyond what is covered in class!

BACK



Beyond freshmen?

“I can see how these techniques can be applied to
Introductory courses, but what about upper-division
classes?”

“You talk a lot about using your methods in the intro
physics classroom. Do you have any pointers for
upper level undergraduate physics classes?”

“Can “Peer instruction” be used for introductory course
of Modern Physics, which contains of relativity and
guantum physics?”



Upper-yr guantum mechanics:

k dag® P chin
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Deslauriéfs and Wieman, PRST-PER 7, 010101 (2011)



Upper-yr guantum mechanics:

“There were preclass reading assignments with quizzes on the reading, and class time
was highly interactive and largely taken up with clicker questions with peer discussion
and small group activities such as completing worksheets or concept maps, with follow
up “minilectures....”

e IDY™T d.‘ﬁefeﬁt t.eac“\“E o | Colufﬂbia’
100 - of pritist
90 & transformed « ...these ideas about
S ol . _ effective instruction apply
& ol « poth to advanced material for
> ¥ , .
1 traditional  § > which students have had not
2 ™ -9 previous exposure and to
g 50 |- retentioncurves = very high level students who
din Ref. 3 , -
" g0 | SRR * are pursuing degrees in
30 —-..--“"h"""""'-:::---.--‘:::::::.'::::I:.‘.’.'.'.':_'_‘:;:_'_'_-_-_-_- ;:; phySICS.”
0 5 10 15 20 pow et
3 ; .he‘s.\ﬂe' # toﬂt“e
Retention interval {Months) - av?‘O“f”a“ﬁa\ m?acﬁ DS
watn® O B\ \:ﬂ?exeﬂt Vﬁd_?ff;ave ac *\\3::}6 cm} ,‘?tjﬁ te_ac\{l“%

Deslauriers and Wieman, PRST-PER 7, 010101 (2011)



What about creating ConcepTests?

Biggest obstacle: “Choosing appropriate questions! I've been
doing this for while in astronomy and have figured out which
concepts need to be tested and how to phrase guestions, but
| have not done this in physics yet.”

| would imagine that coming up with the right set of
guestions that really illuminates the (mis)understanding of
students would be very difficult. It's great to see that there
are sets of questions and databases one can access to help
In this process.

Juliel



Active engagement through Pl greatly
Improves learning gains.

Suggested dinner topic: what might help you
Implement PI at your institution?



Research funding

Pew Charitable Trust, Pearson/Prentice Hall,
Davis Foundation, Engineering Information
Foundation, Derek Bok Center for Teaching
and Learning, National Science Foundation

Follow Eric: I €ric_mazur
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