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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

• not Eric Mazur
• Eric’s research: black silicon, 

fs 3D writing, single cell 
surgery…

• creator of Peer Instruction



Intro to Julie

• Senior PD fellow in Mazur 
group

• Design, implementation, 
assessment of research-
based pedagogies 

• Peer Instruction, Just-in-
Time Teaching 



Intro to James

Research: optics, nanoscience

…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

“...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.”

Appraisal of performance of faculty member by head of department
Faculty member: James Fraser
Calendar year 2010
CONFIDENTIAL



Introduction

1. Transfer of information                

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!



Outline

1. What is “peer instruction”?
2. Why does it work?
3. Let’s try it.
4. Quantitative improvements due to PI.
5. Overcoming the major obstacles.









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 I had already encountered PI 

before.



Workshop preparation

Comments in blue were submitted by you.

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





ConcepTest
brief 

presentation

ConcepTest

clicker poll 1

peer discussion

clicker poll 2

% correct?revisit concept

wrap-up explanation

30-70%

>70%<30%

based on reading
responses



Why do PI?

Dancy and Henderson, Am. J. Phys. 78, 1056(2010)



Why do PI?

Dancy and Henderson, Am. J. Phys. 78, 1056(2010)



Why do PI?

• helps develop conceptual models
• solidifies understanding
• provides immediate feedback
• empowers students



PI: 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



Why do PI?

Smith et al., Science 323, 122 (2010)



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

Smith et al., Science 323, 122 (2010)



Why do PI?

J.D. Karpicke, et al. Science 331, 772 (2011)



Why do PI?



Let’s try it: kinematics example

Background on projectile motion:
horizontal/vertical motion decoupled

trajectory is a parabola



Let’s try it!

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

A B





Let’s try it!

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

A B



Alternate ConcepTest

Background:

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



Alternate ConcepTest

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





Alternate ConcepTest

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



Quantitative results

And do we get any other benefits?

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



Quantitative results

traditionalPeer instruction



Quantitative results: PI and Retention

Watkins, 2010, Harvard University



Quantitative results: PI and Retention

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

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



What do you think?

What is the biggest obstacle to effective PI?
1) student inertia
2) technology (cost and hassle)
3) loss of coverage
4) reduced problem solving skills
5) limited prep time

SKIP



What about problem solving?

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

“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?”



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?

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



What about time?

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

“In a large class, I 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?

“traditional”
BACK



What about time?

“traditional”
BACK



Free access to ILT

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

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


What about student inertia?

“From the college where I 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.”

“Motivating students.”

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.”

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



Overcoming student inertia

• 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 I 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?

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

BACK

IN-CLASS



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 
quantum physics?”



Upper-yr quantum mechanics:

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



Upper-yr quantum 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….’’

“…these ideas about 
effective instruction apply 
both to advanced material for 
which students have had not 
previous exposure and to 
very high level students who 
are pursuing degrees in 
physics.”

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 questions, but 
I have not done this in physics yet.”

I would imagine that coming up with the right set of 
questions 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.

Julie!



Summary

Active engagement through PI 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: 
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