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Introduction

A brief history of Information Technology

e blackboard
e overhead projector
e television

e computer



Introduction

What's wrong with old methods for presenting content?
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Introduction
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* but lectures have barely evolved!




Introduction

not delivery of information

but assimilation of information is key
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Introduction

What constitutes effective use of technology?

e furthers educational goals
e facilitates new modes of learning
e investment commensurate with returns

e reusable and flexible
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Personalizing instruction
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Personalizing instruction

Instructor:
busy delivering information



Personalizing instruction

Instructor:
busy delivering information

students:
busy taking down information



Personalizing instruction

instructor:
can’'t address individual student needs

students:
no time to think



Personalizing instruction

how to move information transfer out of classroom?



Personalizing instruction

how to move information transfer out of classroom?
(so we can focus on assimilating the information)



Personalizing instruction




Personalizing instruction

b-based assignment
pre-class reading
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Personalizing instruction

2086

ILT: Students

| « | |E| |E| ) http: / fwww.conceptest.org/ ~q-

[0 ILTv DEAS¥ Applev Visualization* HPC~ Education* Local Infov IBM~ Culturev General Computery Mazur~™

E-MAIL
Manage email connection
Email (3)

COMING UP
52 Assignment 1
TOOLS

Run Similarity Check

QUICK LINKS
Standardized tests
Students

Sections

Select Section | &

@ 2002 Eric Mazur
All ights resarved
Repaort a problem

SITE ADMIN

Users
Conceptests
Topics

Bugs
Standardized test

LECTURES ASSIGNMENTS FORUMS NEWS HANDOUTS 7

es = P

elds |l = |= = Student Responses

Please tell us briefty what single point of the reading you found most difficult or confusing. If you did not find any part of it
difficult or confusing, please tell us what parts you found mest interesting.

See notebook for an overview of commeon difficulties.

Click name to respond
Flag similarities closer than: | gp f go

1-100 of 153 answars f s ;>_

Total of 7 responses sent to students for this assignment

Student Answer Time Response
Wijay Gnaseh The dervation of equations for magnetic energy was tricky 12/31/1969 6:58:59 pm 071
[33.8). What is the conceptual meaning of "dq” in the equations 33.30-33.317
red

Jhon Yunog In section 33.7, it talks about how inductance. I'm sfill baffled as 12311969 6:59:59 pm 071
to exactly what inductance is. | understand that it is the constant of

proportionality betwean the amf and the rate of change of cumant, but what is

the practical application of knowing something like this?

Ciha - Jnug Tasy The text relates different ways of calculating induced emfs, 7/31/2000 12:00:00 am 0O/ 1
and finds that Faraday's Law tells us that the induced cumant produces a

magnetic flux to counteract increases in flux through loops. Such applications

have been used in toroidal coils. Have there been any other tested shapas of

materials and technology that might better and more efficiently use the

fundamentals of the law? red

Miici Artgia | did not find any part confusing. | found the concept of inductance  4/6/2003 4:58:00 pm a1
to be most interesting because it provides yet another parallel betwaen
alectrostatics and magnetism.

Kroi Susear Undemeath equation 33.14 there is a note in parenthasis that AFi2003 2:13:13 pm a1
says that the induced field in MOT an electrostatic field, and so the gquantity
caloulated abowe is NOT electrostatic work. | understand that the field is
different from a normal electric field since it's not created by discreet point




Personalizing instruction

Benefits

e connects.-names and faces
e prepares students for class
e "asynchronous™instruction

e more focused class time
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Promoting thinking




Promoting thinking

Peer Instruction:
teach by questioning



Promoting thinking

Peer Instruction:
teach by questioning

(probe & address difficulties)



Promoting thinking

brief
lecture




Promoting thinking

brief
lecture

!

ConcepTest




Promoting thinking

brief
lecture

!

ConcepTest

!

clicker poll 1
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brief
lecture
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ConcepTest

!

clicker poll 1 l

> 70%
correct




Promoting thinking

brief
lecture

!

ConcepTest

!

clicker poll 1 l

> 70%
correct

!

explanation




Promoting thinking

brief
lecture

!

ConcepTest

!

clicker poll 1 l

> 70%
correct

!

explanation

'

repeat
from start
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clicker poll 1

Promoting thinking

!

30-70%
correct

|

> 70%
correct

!

explanation

'

repeat
from start
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Promoting thinking
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30-70%
correct

|
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> 70%
correct

peer
discussion

!

explanation

'

repeat
from start




Promoting thinking

brief
lecture

!

ConcepTest

!

clicker poll 1 l

!

30-70% > 70%
correct correct
. beer —>» explanation
discussion
clicker poll 2 repeat

from start




Promoting thinking

brief
lecture

!

ConcepTest

!

l C'ckeipo 1 l

<30 % 30-70% > 70%
correct correct correct
. beer —>» explanation
discussion
clicker poll 2 repeat

from start
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Promoting thinking

<30 %
correct

!
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30-70%
correct

|

revisit
concept

!

> 70%
correct

peer
discussion

!

'

explanation

clicker poll 2

'

repeat
from start
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Promoting thinking
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correct

!
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|
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'

repeat
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Promoting thinking

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

e display shows recorded answer

www.TurningTechnologies.com



Promoting thinking

Consider a rectangular metal plate

with a circular hole in it. Q




Promoting thinking

Consider a rectangular metal plate

with a circular hole in it. Q

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

1. increases.
2. stays the same.
3. decreases.



Promoting thinking

consider the atoms at the rim of the hole



Promoting thinking

consider the atoms at the rim of the hole



Promoting thinking

consider the atoms at the rim of the hole



Promoting thinking

consider the atoms at the rim of the hole



Promoting thinking

you all got engaged!






Promoting thinking

Benefits:

e engages students
e gets students to collaborate

e provides real-time feedback



Promoting thinking

Some hurdles:

e finding materials
e collecting and managing feedback

* making questions available to students
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Integrating instruction

8006 ILT: Login

| Iz' |E’ |I| (’ihrcp:,l,fu.'.".w.fw.conceptests_erg,r 7"'Qv Google

-
[I1 Apple .Mac Amazon eBay Newsv TV Newsv Mac Ne\;;rsv Clie Group Group (old) ILT SE Clicker NPR ASC 2>

SIGN IN

E-Mail {register)
mazur{@physics.harvard

The Interactive Learning Toclkit helps you implement inncvative teaching ideas, such as Peer Instruction
and Just-in-Time-Teaching, and to meniter your students® learning. Our goal is to help you focus on

Password (forgot?) teaching by streamlining the organizational work that accompanies the teaching of a course. Select
e e —— Iraxl materials for class use from a large class-tested database and organize (and possibly share) your own
Sl materials. Administer your courses, design course Web pages, and interact with your students online.

B i e Access to the site is restricted to registered users; if you are not registered, please register now.

@ 2002 Eric Mazur

All rights reserved This site is supported by a grant from tha National Science Foundation
Repart a problem and by the Division of Engineering and Applied Sciences at Harvard University.




Integrating instruction

\
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-

LT: Login

4 s ) T http://

TV News Mac News Clie Group Group (old) ILT SE Clicker NPR ASC

[T1 Apple .Mac Amazon eBay N

e forums

SIGN IN

E-Mai

ce Foundat

e scheduling and cloning
e workflow reminders

and much more!



Integrating instruction

online assessment module

e easy to administer
e easy to implement

e easy results!

®00 ILT-BQ: Results

+ Ly http:/ /gemp.deas.harvard.edu ¢ PlQr Google
EE] (P [+] | ¢

Blog Apple (89} News (2309)v TV Newsv GTDv Tech News (651)v Groupv ILTv Harvardv $%v Travelv PAL

1l

HOME READING LECTURES ASSIGNMENTS FORUMS NEWS HANDOUTS
Courses > Physics 1b > Standardized tests > Physics Background Questionnaire > Results
E-MAIL - ) .
Details of the student responses by question. You can also export this data to an Excel readable format by
Manage email connection clicking on "Export data™
Emsail {10)
TooLS 1 The figure below shows a boy swinging on a rope, starting at a point higher than P. Consider the

following distinct forces:

Export data 128
. 1. Adownward force of gravity.
View by student 2. Aforce exerted by the rope pointing from Pto ©.
3. Aforce in the direction of the boy"s motion.
QUICK LINKS 4. Aforce pointing from O to P.
Standardized tests 4 Which of the above forces is (are) acting on the boy when he is at position P?
Students - (8]
01234
Sections
| Select Section & l
Quickstart Guide (48 kB) B
P

ILT Manual (10.8 MB) )

A1 only.
BQ M 1 (96 kB!

anual (S8 kB) B.1and2.

C.1and 3.

D.1,2 and 3.
& 2005 ILT-BQ Consortium E. 1,3 and 4.

All ights reserved

Repart a problam 2 An elevator is being lifted up an elevator shaft at a constant speed by a steel cable as shown in
the figure below. All frictional effects are negligible. In this situation, forces on the elevator are
105 such that:
SITE ADMIN A, the upward force by the cable is greater than the downward force of gravity.
Lsaa 50 B. the upward force by the cable is equal to the downward force of gravity.
Conceptests C. the upward force by the cable is smaller than the downward force of gravity.
Topics D. the upward force by the cable is greater than the sum of the downward force of gravity and a
Bugs I 77 downward force due to the air.
FEOURINEE —— E. none of the above. (The elevator goes up because the cable is being shortened, not because

01234 an upward force iz exerted on the elevator by the cable.)

steel
cable




Integrating instruction

Available assessment instruments

e Force Concept Inventory

e Conceptual Survey on Electricity and Magnetism
e Lawson’s test for scientific reasoning

e Astronomy Diagnostic Test

e Maryland Physics Expectation Test

over 25,000 students tested!



we need education (not information) technology




we need education (not information) technology, so as tof
e enable new modes of learning
e help instructor address student needs

e facilitate workflow




Students’ conclusion:
“Professor Mazur is'not teaching us anything.

We have to learn it all ourselves.”




Support:

~ .« Davis Fdﬁndatlon
Natlonal Science Foundatlon
Harvard. SSEAS Information Technology Group
_____ Pearsoi;lZP}‘éﬁfk”itﬁéé Hé!]q e
Apple CﬁmpUtéf -

for a copy of this presentation:

http://mazur-www.harvard.edu

Follow me! || “l eric_mazur
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