Peer Instruction

st 2012




Peer Instruction




Introduction

lectures focus on information transfer...



Introduction

lectures focus on information transfer...

but education is much more!



Introduction

1. information transfer



Introduction

1. information transfer

2. assimilation of information



Introduction

1. information transfer (easy)

2. assimilation of information (hard and left to student)
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How to move information transfer out of classroom?

Use JiTT (before class) and PI (in class)!
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e Pl & JITT Overview
e Implementing Pl & JITT

o Conceplests



Pl & JITT Overview

“How can I be sure that my students will prepare for class?”



Pl & JITT Overview

Students do not come to class prepared, because...

1. they don’t have time.

2. they are not motivated to learn.

3. their instructors take away the incentive.
4. they do not have the requisite skills.

5. of some other reason.

6. They do come prepared in my class!

(select what you consider to be the main reason)




Pl & JITT Overview

Just-in-time-Teaching (JiTT)

www.jitt.org
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Pl & JITT Overview

JITT:
e prepares you for class
e prepares students for class

* helps you address student difficulties



Pl & JITT Overview

Peer Instruction (PI)




Pl & JITT Overview

pree®

Main features:

e pre-class assignment

e in-class: depth, not ‘coveragey

e ConcepTests
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Pl & JITT Overview

PI:
e helps students overcome difficulties
e encourages deep learning
e provides depth, not “coverage”

e helps you become aware of misconceptions



Pl & JITT Overview

“Can this method be used in my class,

where questions don‘t necessarily have right answers?”



Let’s try it!
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1. 3-yr old F with a FUO and T = 40 °C who is riding a tricycle in
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3. 14-yr old M with hx of epilepsy who had a seizure at home
lasting 5 minutes about half hour ago

Whom would you triage first?




Let’s try it!

You are triaging patients in a pediatric urgent care clinic
and the following patients are waiting.

1. 3-yr old F with a FUO and T = 40 °C wh a%eén
the waiting room x
2. 6- Wk old fu

st, T =38.6 °C

|th hx of epilepsy who had a seizure at home
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Whom would you triage first?




Pl & JITT Overview

Don’t need a correct answer!



Pl & JITT Overview

“Why does it work?"”



Pl & JITT Overview

discussion or more time to think?



Pl & JITT Overview

compare three activities

MY Wire DOESN'T
| UNDERSTAND ME

1

question distract guestion



Pl & JITT Overview

compare three activities

question reflect guestion



Pl & JITT Overview

compare three activities

question discuss question
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Implementing Pl & JiTT

“Will it work at my institution?”
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exam performance
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Implementing Pl & JiTT

exam performance
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Implementing Pl & JiTT

similar learning gains in different environments



Implementing Pl & JiTT

“How is preparing a PI class different

from preparing a lecture-based class?”



Implementing Pl & JiTT

preparing for a lecture-based class

assign book
for course

Y
prepare
lecture

Y

Y
deliver
lecture

A4

hand out
assignment

Y
repeat with
next topic

Y
final
assessment
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Implementing Pl & JiTT

New activities:

1. Reading assignment

2. ConcepTests



Implementing Pl & JiTT

“How do I cover everything using this method?”
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Implementing Pl & JiTT

traditional P
in-class coverage complete partial
out-of-class coverage ? complete
material learned little substantial

what good is coverage if little is retained?



Implementing Pl & JiTT

“Do | need clickers?"”



Implementing Pl & JiTT

Flashcards: simple and effective

A B
CD




Implementing Pl & JiTT

Flashcards: simple and effective

Meltzer and Mannivanan, South Eastern Louisiana University
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of a circle of radius R is 27R
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Let’s try it!

Imagine a rope that fits snugly along the
equator.

Suppose the rope is cut and 1 m of rope is
inserted between the cut ends. If the rope
were to maintain a circular shape, how far
off the surface of the Earth would it float?

3. about 0.15 m ¢
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Let’s try it!

circumference at the equator:

2TR

E

new circumference:
21TRE +1m

radius of circle with new circumference:

20R=2mR_+1m, andso R=R_ —I—lm.
E 2T



Implementing Pl & JiTT

Research: same learning gains with and without clickers!

Clickers or Flashcards: Is There Really a Difference?
N. Lasry, The Physics Teacher 46 (2008) 242



Implementing Pl & JiTT

It's not the technology, but the pedagogy!



Implementing Pl & JiTT

It's not the technology, but the pedagogy!

(but clickers do offer advantages)



Implementing Pl & JiTT

“How should | assess my students

when using this approach?”



Implementing Pl & JiTT

Begin by setting learning goals

Grant Wiggig ay McTighe, Understanding by Design (Prentice Hall, 2001)



Implementing Pl & JiTT

Begin by setting learning goals
e approach, not content
e focus on understanding

e backward design

Grant Wiggig ay McTighe, Understanding by Design (Prentice Hall, 2001)
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Traditional approach to course planning
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content
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Traditional approach to course planning

course > assessment
content

course defined by content
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desired
outcomes
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Implementing Pl & JiTT

Backward design

instructional < acceptable 4 desired
approach evidence outcomes

course defined by outcomes



Implementing Pl & JiTT

Evaluate assessment by comparing

student performance on various kinds of problems



Implementing Pl & JiTT

“What constitutes a good problem?”
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On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area. You circle around, but there
are no empty spots. You decide to wait at one end of the lot,
where you can see (and command) about 20 spaces.
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Developing a model
Applying that model
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On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area. You circle around, but there
are no empty spots. You decide to wait at one end of the lot,
where you can see (and command) about 20 spaces. On average
people shop for 2 hours.

Assuming people leave at reqularly-spaced intervals, how long
do you have to wait before someone frees up a space?

Requires:

Applying a (new) model
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On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are known to
shop, on average, for 2 hours. You circle around, but there are
no empty spots. You decide to wait at one end of the lot, where
you can see (and command) about 20 spaces.

How long do you have to wait before someone frees up a
space?
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On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are known to
shop, on average, for 2 hours. You circle around, but there are
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you can see (and command) about 20 spaces.
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Implementing Pl & JiTT

On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are known to
shop, on average, for 2 hours. You circle around, but there are
no empty spots. You decide to wait at one end of the lot, where
you can see (and command) about 20 spaces.

How long do you have to wait before someone frees up a
space?

Requires:

¢ ol thqp

Using a calculator wait

spaces




Implementing Pl & JiTT

Need to test meaningful skills!



Implementing Pl & JiTT

Some additional ideas:

e Open book/computer exam
e Collaborative exam

e Multidimensional testing



Implementing Pl & JiTT

“How do I deal with students who resist

this new approach to studying?”



Implementing Pl & JiTT

After changing, things might get worse before they get better!

performance

time
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Implementing Pl & JiTT

“lI wanted to hand you this card as a token of my
deep appreciation of how you have helped me
throughout the semester. You are truly awe inspir-
ing and have changed how I look at “learning”. [....]

You really made a difference in my life.”

/
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Implementing Pl & JiTT

and don’t forget...

Pl leads to better learning and retention!
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ConcepTests

“Where can I get examples of good questions?”



ConcepTests

Books with ConcepTests:

e Physics (Prentice Hall)
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ConcepTests

Books with ConcepTests:

R B PEER INSTRUCTION @
eIt ¥ TR
* Physics (Prentice Hall) 4 _ RON OMY

e Chemistry (Prentice Hall)

e Astronomy (Prentice Hall)

.
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ConcepTests

... or try searching Google:

<subject> "“Peer Instruction”
<subject> ConcepTest
<subject> “Concept Test”

<subject> clickers



Peerlnstruction.net



ConcepTests

Types of questions

* survey
e model testing
e discussion

¢ select from list



ConcepTests

hole in plate/circumference model
microscopy image discussion

airline fact



ConcepTests

hole in plate/circumference model
microscopy image discussion
airline fact

fact-recall not engaging



ConcepTests

Good conceptual questions (ConcepTests):

e focus on interpretation/model (not recall)
e stimulate discussion
e are not “leading questions”

e are of manageable difficulty



ConcepTests

“How can | promote active/fruitful discussions?”



ConcepTests

ConcepTest data

% correct answers
100

80

60

40 |-

after discussion

20 |- <

O ] ] ] 1
0 20 40 60 80 100

before discussion




ConcepTests

ConcepTest data

% correct answers
100

L 4

80

60

40 |-

after discussion

20 |- <

O ] ] ] 1
0 20 40 60 80 100

before discussion




ConcepTests

ConcepTest data

% correct answers

100
©

80 ‘

61% before

40 |-

after discussion

20 |- <

O ] ] ] 1
0 20 40 60 80 100

before discussion




ConcepTests

ConcepTest data

% correct answers

100

95% after <mm &
c 80 L ‘
O 61% before
7
> 60 |
(@)
N
©
. 40 |
2 &
© &
C 20} o

.\((\Q
©
O ] ] ] 1

0 20 40 60 80 100

before discussion



ConcepTests

ConcepTest data

% correct answers
100

80 - 34°jgain

40 |-

after discussion

20 |- <

O ] ] ] 1
0 20 40 60 80 100

before discussion




ConcepTests

ConcepTest data

% correct answers

100
* 8 s
330” g &
c 80L *® 0‘0&‘
) %% ¥’
k7] SL% o o
o S * & o
o 60 - Yen *Tos o 7
N * .
S L
-S 40 - ,’0‘0’ e
o .
= rL
(4] * N
20 - ¢ . Q@& *
&
%0
O ] ] ] 1

0 20 40 60 80 100

before discussion



after discussion

100

80

60

40

20

ConcepTest data

% correct answers

b 4 :0 4’"
AR X
RLELY o o

IS ® o
- e @ Y

9,
~.

2

ConcepTests

0 20 40 60 80

before discussion

100



after discussion

100

80

60

40

20

ConcepTest data

% correct answers

b 4 :0 O“
AR XY
RLELY o o

IS ® o
- e @ PN

9,
“‘

2

ConcepTests

0 20 40 60 80

before discussion

100



ConcepTests

brief
presentation

Y

ConcepTest

Y

clicker poll 1

<30 %
correct

30-70%
correct

> 70%
correct

Y

Y

Y

revisit
concept

peer
discussion

explanation

Y

Y

clicker poll 2

repeat
from start




Firet International Asia-Paeifie M

on Peer Ingtruction

Beijing, China

o @Rasacdia '; [4-16 December 2012




Funding:

National Science Foundation

for a copy of this presentation:

http://mazur.harvard.edu

Follow mel! l eric_mazur





