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Introduction

“Obviously we are facing a very different group of students 
from those at Harvard. One of the most serious concern here 
has perhaps been the issue of low attendance — students 
would do anything but to attend the lectures — rather than 
how to teach.”
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• display shows recorded answer
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Get your clickers ready!

unique ID on back of clicker

www.TurningTechnologies.com



Let’s try it!

When metals heat up, they expand because all atoms get far-
ther away from each other.
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Let’s try it!

Consider a rectangular metal plate 
with a circular hole in it.

When the plate is uniformly heated, 
the diameter of the hole

A. increases.
B. stays the same.
C. decreases.



Let’s try it!

remember: all atoms must get farther away from each other!
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Let’s try it!

consider the atoms at the rim of the hole



Let’s try it!

consider the atoms at the rim of the hole



Let’s try it!

consider the atoms at the rim of the hole



Let’s try it!

consider the atoms at the rim of the hole



Let’s try it!

Benefits:

• helps develop conceptual models

• solidifies understanding

• provides feedback 

• empowers students



Implementing PI & JiTT

“How do you implement these methods in class where one is 
modelling a way of thinking (i.e., design) rather than teaching 
specialized knowledge?”



Let’s try it!

original 1. adjust contrast 2. remove blemishes

3. crop 4. remove outliers 5. reconstruct



Let’s try it!

At which step were acceptable standards of ethics violated?

1. Optimize brightness/contrast
2. Remove blemishes 
3. Crop on optimal area 
4. Remove outliers
5. Reconstruct image with parts copied from other locations



Introduction

“I am concerned about achieving good attendance so that the 
new teaching methods will impact a large fraction of the class. 
Might this best be achieved by assigning marks in some way for 
in-class participation?”
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what exactly is the value of a ConcepTest?

students teaching students

but there’s much more!



Introduction

Questioning provides:

• a learning opportunity

• realization of gaps in knowledge

• reconsolidation opportunity
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Most pr
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arch on retriev
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has been
condu
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l learn

ing tra-
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of me
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resear
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forma
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Most pr
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for pro
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materi

als. Ei
ghty u

ndergr
aduate

studen
ts part

icipate
d in E

xperim
ent 1.

The st
udents

first st
udied

a scie
nce te

xt und
er one

of fou
r con-

ditions
within

a single
initial

learnin
g sessio

n. In

the stu
dy-on

ce con
dition,

studen
ts stud

ied the tex
t

in a single
study

period
. In the repeat

ed study

condi
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Introduction

To Really Learn, Quit Studying and Take a Test

(New York Times, Jan 21, 2011)



Introduction

“These other methods not only are popular, the 
researchers reported; they also seem to give stu-
dents the illusion that they know material better 
than they do.

In the experiments, the students were asked to 
predict how much they would remember a week 
after using one of the methods to learn the ma-
terial. Those who took the test after reading the 
passage predicted they would remember less 
than the other students predicted — but the re-
sults were just the opposite.”



Introduction

activation of memory causes reconsolidation



Outline

• anatomy of a ConcepTest

• ConcepTest management

• PI & JiTT implementation
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peer instruction

gain data
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Anatomy of a ConcepTest

intro

question

peer
discussion

poll

wrap up

1–2 min saved, but…

no opportunity to commit before discussion

potential shortcuts



Outline

• anatomy of a ConcepTest

• ConcepTest management

• implementing PI & JiTT



ConcepTest management

intro

question

thinking

poll

peer
discussion

poll

wrap up

engendering “deep learning”



ConcepTest management

intro

question

thinking

poll

peer
discussion

poll

wrap up

intro pre-class activity determines context

engendering “deep learning”



ConcepTest management

intro

question

thinking

poll

peer
discussion

poll

wrap up

question

thinking

poll

peer
discussion

poll

question transfers concepts to new context

engendering “deep learning”
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ConcepTest management
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question

thinking

poll

peer
discussion

poll

wrap up

poll

poll

vary activity, measure poll-repoll gain

importance of peer discussion



ConcepTest management

compare poll-repoll gain for 3 activities:

• distract

• reflect

•discuss

importance of peer discussion
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ConcepTest management

intro

question

thinking

poll

peer
discussion

poll

wrap up

poll

poll

normalized FCI gain:

flashcards:	 0.47

clickers:	 0.44

Phys. Teacher, 46, 242-244 (2008)

technology important?
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Outline

• anatomy of a ConcepTest

• ConcepTest management

• implementing PI & JiTT



Implementing PI & JiTT

“How to encourage students to read materials before they come 
to class? If they don’t prepare, can this pedagogy still work?”

Will the students read before coming to class or will they simply 
stop coming to class?”



Just-in-time-Teaching (JiTT)

www.jitt.org

Implementing PI & JiTT
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Implementing PI & JiTT

“I am not sure how much of the core traditional material I can 
cover given the amount of time it appears I will need to develop 
PI/JiTT ConcepTest questions. ”



Implementing PI & JiTT

JiTT:

• prepares you for class

• prepares students for class

• helps you address student difficulties



Implementing PI & JiTT

“Reading responses from the students can be very time consum-
ing, especially for large classes. Are there any ways that have 
been proved to make these methods more effective for large 
classes?”
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Implementing PI & JiTT

“Why not solve problems for students on the board? Why not 
show students how an ‘expert’ in the field tackles the 
problem?”

Also: many wondered about how to accurately assess student 
understanding



Implementing PI & 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. On average 
people shop for 2 hours.

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

Requires:

Applying a (new) model
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Implementing PI & 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:

Using a calculator
twait = 

Tshop
Nspaces



Implementing PI & JiTT

set learning goals to facilitate assessment!
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Setting learning goals

Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001)



Implementing PI & JiTT

Setting learning goals

• approach, not content

• focus on understanding

• backward design

Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001)
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assessmentcourse
content

Traditional approach to course planning

course defined by content
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Implementing PI & JiTT

desired
outcomes

acceptable
evidence

instructional
approach

Backward design

course defined by outcomes
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