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Think of something you are really good at.
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Now think how you became good at it
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Consider a rectangular metal plate

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

with a circular hole in it. Q

When the plate is uniformly heat-
ed, the diameter of the hole

1. increases.
2. stays the same.
3. decreases.
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How do I...

e design good questions?

e optimize the discussions?

* manage time?
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Use intelligent algorithms and data analytics to...

* improve questioning

e manage discussions

e facilitate time management/flow
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Sample question types:

e direction

® expression

* long answer, short answer, word cloud (fill in text)
 multiple-choice, many-choice

 numerical (enter a number)

e ranking

* region (select point on image)

e sketch

* highlight passage
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For shame! deny that thou bear'st love to any,
Who for thyself art so unprovident.

Grant, if thou wilt, thou art beloved of many,
But that thou none lovest is most evident;

For thou art so possess'd with murderous hate
That 'gainst thyself thou stick'st not to conspire.
Seeking that beauteous roof to ruinate

Which to repair should be thy chief desire.

0, change thy thought, that | may change my mind!
Shall hate be fairer lodged than gentle love?

Be, as thy presence is, gracious and kind,
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Make thee another self, for love of me,

That beauty still may live in thine or thee.
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the future is here!




Education is not just about:

e transferring information

e getting students to do what we do
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Education is not just about:

e transferring information

e getting students to do what we do

discovery & exploration a must!
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not technology, but pedagogy matters
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...ahd how do we teach?
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but education is much more!



Peer Instruction: a primer

1. information transfer



Peer Instruction: a primer

1. information transfer
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Peer Instruction: a primer

1. information transfer (easy)

2. assimilation of information (hard and left to student)



Peer Instruction: a primer

Solution: move information transfer out of classroom!



Peer Instruction: a primer
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Main features:

* pre-class reading

e in-class: depth, not ‘coveragey

e ConcepTests
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Get your clickers ready!

e no ON/OFF button
e only last “click” counts

e display shows recorded answer
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Archimedes Principle



Let’s try it!

An object submerged either fully or partially in a fluid experi-
ences an upward buoyant force the magnitude of which is equal
to the magnitude of the force of gravity exerted on the fluid
displaced by the object. The volume of displaced fluid is equal
to the volume of the submerged portion of the object.
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floating on a small pond. The boulder * 2
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water in the pond is
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2. the same as
3. lower than

it was when the boulder was in the boat.
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Let’s try it!

A boat carrying a large boulder is
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iIs thrown overboard and sinks to the
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remember: amount of displaced water
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Let’s try it!

We all make mistakes!



Let’s try it!

“Does this method work only with questions

that have a correct answer?”



Let’s try it!

Ee

o

y €0 co
)

te Lo

‘
e

: )
e Lo

Y 0 6o
\ d\
£

‘

te

to
£

=LA
3 o

o o &



>
. -
o
w

Let

2. remove blemishes

1. adjust contrast

original

L]

u
9 |

)09 @) Ad 4 AP 3 ¢

_Pu ,oﬁ ,d.. r.v. ,W ,-.G :

3

JEA r.. ,5 2 AP Q0 ¢
; 3 ,.q .muuc-d ,,wa._- zpw. ¢

o,

g a

Po ,oﬁ ,d.. r.v.,ﬂ. ,W ,-.G : ‘

t_v\b (€ n.r 3
.—cu ,r- rnvv.u rmo

zwuu 3- f.,!ud fw%d a.n-ww :

@ 2y @ 9 «
G.-Gur.u ,u.w A.ﬂ-qwb-.

a- r: ,..J n..u a. mm-u
an ,.q @5; ,wa an ¢

3
,m._ 4%;.. @109 &.u..

(2 I ]
9y ] (
r._u.- rrd.u .

)
3

\ .-_. 8
,:;o .“w a9 a9 an
_. L

§ ] f.‘

t_v\b (€] n.r L]
.—cu ,r- rnvv.u rmo

;&. 3. ,,5 ,5 m.uu ¢

@ 2 w 9 «
G.-Gur.u ,u.w A.ﬂ-qwb-.

;. Q. r,..,. ,,.uu a. Qo «
,. k] ,.q @-G-d €5 ) 3_6 ¢

) 2 ]
,m.. ¥ W w.aa,.a. é
9y A

r._u.- r,.-dd ,..U‘U t

£ ] Jf‘b ‘ )

thy ) tu @ 3 ¢
\ u ,rc ,u_\ _..o ﬂau :

o 323 a3 AP
u&ﬁ 4] ,Qa ¢

: _,: ,..- ,d,. rv- ,ﬂ (
L

‘5_ ,I,.. r_v.u QD ¢

L L)

2 e an |
R PP

.a Cu :u T3 .M ad ¢

C I )

PRV PR Y

,... r.a R 2 9.. an
3 e )

30 v
.,.u UJ .,a- wdw 3
:-wta -.;:... M <

_,..-ﬂ r.'..‘ rd-a ko
X b

4. remove outliers 5. reconstruct

3. crop

rv
3 |
(®

P 4 -




a couple of points worth noting:



a couple of points worth noting:

1. you got engaged



a couple of points worth noting:

1. you got engaged
2. no “correct” answer



a couple of points worth noting:

1. you got engaged
2. no “correct” answer
3. you got engaged



a couple of points worth noting:

1. you got engaged

2. no “correct” answer

3. you got engaged

4. you don’t need a correct answer!
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Will it work at my institution?

similar learning gains in different environments
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Frequently Asked Questions

“How do I move information transfer out of classroom?”



Getting students to read

My approach:

e Reading quizzes (1991)
e Reading summaries (1994)

* Just-in-Time Teaching (1999)



Getting students to read

Just-in-time-Teaching (JiTT)

www.jitt.org
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Getting students to read

JiTT workflow

topic 1
reading assigment
+| 2 conceptual
Y ” guestions
online
assignment ]
.| 1feedback
Y ”|  question
review . |
feedback -

Y
address difficulties
in class

Y
repeat with
next topic




Frequently Asked Questions

“Do | need clickers?"”
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Flashcards: simple and effective

Meltzer and Mannivanan, South Eastern Louisiana University
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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?

1. the width of a few atoms
2. the width of a few hairs
3. about 0.15 m

4. exactly T m

5. more than 1 m
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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 0.15m ¢
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Clickers necessary?

circumference at the equator:

2R

E

new circumference:
21TRE +1m

radius of circle with new circumference:

20R=2mR_+1m, andso R=R_ —I—lm.
E 2T
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Clickers necessary?

It's not the technology, but the pedagogy!

(but clickers do offer advantages)



Frequently Asked Questions

“How do I deal with students who resist

this new approach to studying?”



Student resistance

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

performance

time
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Student resistance

“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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and don’t forget...



Student resistance

and don’t forget...

Pl leads to better learning and retention!






Pl easy to implement (and improves learning gains)



Pl easy to implement (and improves learning gains)

technology facilitates active engagement (but not required)



For a copy of this presentation:

http://mazur.harvard.edu

Follow mel! leric_mazur





