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Some options:

e Let's try it!

e Developing ConcepTests

e Feedback methods

e Research: providing the basis for change
e Problems with problems

e Resources

e Barriers to reform
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Let’s try it!

Consider a rectangular metal plate

with a circular hole in it. Q




Let’s try it!

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.
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consider the atoms at the rim of the hole



Let’s try it!

It’s easy to fire up the audience!



Let’s try it!

Imagine a rope that fits snugly along the
equator.




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?

1. the width of a few atoms
2. the width of a few hairs
3. the height of a curb

4. exactly T m

5. more than 1 m
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Let’s try it!

circumference at equator:

2TR

E

new circumference:
21TRE +1m

radius of circle with new circumference:

20R=2mR_+1m, andso R=R +12m.
i



Let’s try it!

Which of the following airlines tries to save fuel by suggesting
that its passengers use the bathroom before boarding?

. Delta Airlines

. Lufthansa

. All Nippon Airways

. British Midland Airways

. Air France

. JAL

. Aboriginal Air Services

. Aeroflot

. Are you kidding me? None of the above.
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Let’s try it!

Which of the following airlines tries to save fuel by suggesting
that its passengers use the bathroom before boarding?

3. All Nippon Airways



Let’s try it!

hole in plate model
circumference model

airline fact



Let’s try it!

hole in plate model
circumference model
airline fact

need to test mental model!



Let’s try it!

The specific heat at constant volume for a monatomic crystal ap-
proaches zero at low temperature even though the specific heat
for a monatomic gas remains 5k per atom. Why is this so?



Let’s try it!

The specific heat at constant volume for a monatomic crystal ap-
proaches zero at low temperature even though the specific heat
for a monatomic gas remains 5k per atom. Why is this so?

1. Potential energy doesn’t play a role for the monatomic gas,
but it does for the crystal.

2. The particles are indistinguishable in the gas, but not in the
crystal.

3. The energy difference between allowed states for the crystal
is much larger than it is for the atoms.
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A boat carrying a large boulder is

floating on a small pond. The boulder & ?
is thrown overboard and sinks to the

bottom of the pond.



Let’s try it!

A boat carrying a large boulder is

floating on a small pond. The boulder & ?
is thrown overboard and sinks to the

bottom of the pond.

After the boulder sinks to the bottom of the pond, the level of
the water in the pond is

1. higher than

2. the same as
3. lower than

it was when the boulder was in the boat.



Let’s try it!

We all make mistakes!



Let’s try it!

When we hold a page of printed text in front of a mirror, the
text on the image in the mirror runs from right to left:

20miT oY woall odT



Let’s try it!

When we hold a page of printed text in front of a mirror, the
text on the image in the mirror runs from right to left:

20miT oY woall odT

Why is it that right and left are interchanged and not top and
bottom? Because:

1. the mirror is oriented vertically.

2. we have two eyes in the horizontal plane.

3. the Earth’s gravitation is directed downward.

4. a habit we have when looking at images in a mirror.
5. It only appears to run from left to right.



Let’s try it!

It’s “simple” only if you know the answer



Let’s try it!

Consider an object that floats in 0 ° 9 o
water, but sinks in oil. When the
object floats in water, most of it is ‘

submerged. Q
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Consider an object that floats in 0 ° 9 o
water, but sinks in oil. When the
object floats in water, most of it is ‘

submerged. ’

If we slowly pour the oil on top of the water so it completely
covers the object, the object

1. moves up. ‘
2. stays in the same place.
3. moves down.




Let’s try it!

Consider an object that floats in 0 ° 9 o
water, but sinks in oil. When the
object floats in water, most of it is ‘

submerged. ’

If we slowly pour the oil on top of the water so it completely
covers the object, the object

1. moves up. ‘
2. stays in the same place.
3. moves down.




Let’s try it!

It’s easy to make simple demonstrations fascinating!



Developing ConcepTests

Good ConcepTests:

e are based on student difficulties

e focus on single concept

e cannot be solved by “plug and chug”
e are clear and concise

e are of manageable difficulty



Developing ConcepTests

Try writing a ConcepTests on the following topic:

The acceleration due to gravity is constant



Developing ConcepTests

A ball is thrown downward (not dropped) from the
top of a tower.

After being released, its downward acceleration is:

1. greater than g
2. exactly g

3. smaller than g



Feedback methods

Show of hands:

easy, but only moderately effective



Feedback methods

Flashcards: simple and effective

A B
CD




Feedback methods

Flashcards: simple and effective

Meltzer and Mannivanan, South Eastern Louisiana University



Feedback methods

Infrared transmitters (PRS): easy collection of data




Feedback methods

Infrared transmitters (PRS): easy collection of data

Lo :

Kristy Beauvais, Concord Carlisle High School




Feedback methods

near future: wireless classroo
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Research: providing the basis for change

Evaluate assessment by comparing

student performance on various kinds of problems



Research: providing the basis for change
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Research: providing the basis for change
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Research: providing the basis for change

who benefits from the ConcepTests?
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who benefits from the ConcepTests?
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Research: providing the basis for change

even the best students are challenged
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Research: providing the basis for change

even the best students are challenged

100
X
o 80
5 b t o0
|(—(b) o0 I °e o:..o.S
° )

O . ° o.".. ’ (4
E T : e
O e * -:7?
= 20 E .
©
=

O ] | 1 1

50 60 70 80 90 100

final grade (%)



Problems with problems

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.



Problems with problems

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.

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



Problems with problems

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.

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

Requires:
Assumptions

Developing a model
Applying that model
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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.

How long do you have to wait before someone frees up a
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Problems with problems

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?



Problems with problems

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



Problems with problems

On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are know 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?



Problems with problems

On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are know 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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Problems with problems

On a Saturday afternoon, you pull into a parking lot with unme-
tered spaces near a shopping area, where people are know 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




Resources

Books with ConcepTests:

e Physics (Prentice Hall)
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Books with ConcepTests:

e Physics (Prentice Hall)
e Chemistry (Prentice Hall)

.-



Resources

Books with ConcepTests:
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Books with ConcepTests:

e Physics (Prentice Hall)
e Chemistry (Prentice Hall)
e Astronomy (Prentice Hall)

e Calculus (Wiley)



Resources

Information on Just-in-Time-Teaching:

e Prentice Hall book

e http://www.jitt.org



Resources

Videos:

From QUEsions 1o Concepfts
/

nteractive Teoching in Physics

e Thinking together

* From questions to concepts

Williston y7 054959047
Ph877.5 12-3838
Fax 802-844- 7274

http://www.ankerpub.com



Resources

Course management:

(@06

4 \ |i| |i| h-hnp / Jwww.conceptest.org 5] - Q-
(s IiT:Eéin Erc;l ILT: Lecture ILT: Reading

E-MAIL
Manage email connection
Email (3)

COMING UP
5/2 Assignment 1
TOOLS

Agd from database
Add new CT

Remove selected
Move selocted
Copy selectad
Reorder questions

Generate shde set

http://deas.harvard.edu/ilt =

Upload PRS data
Interactive classroom
Expand all

Collapse al

Export data

Studant view

QUICK LINKS
Standardized tests
Studants

Sections

Select Section |#)

ILT: Manage

ASSIGNMENTS FORUMS NEWS

s > |« < Changing mag s 48 > >

" Physice > introductory Flectromagnetism > Magnetism > CT: 3691
o edit B d y ¥ 0 0
edit Fcone 4 P ol October 25, 2001 00:55:08 am
1. A permanent magnet is dropped through a long aluminum tube, as shown. As the magnet drops,
electric currents are induced around the tube. Compared to a freely-faling magnet, the magnet through the
tube drops

more skowly.

axactly the same way.
faster.

. MNeed more information.

Lokl b

Hint: consider the effects of induced currents through strips ahead of and behind the dropped magnet.

Answer: 1. Inaloop of the aluminum tube just beiow the magnet, the flux is increasing as the magnet

gets nearer. This induces a counterclockwise current preducing an opposing magnetic field which repels

the magnet. In a loop above the magnet, the flux is decreasing, so a clockwise current is induced

producing a magnetic field in the same direction as the magnet's field, thus attracting the magnet upward.

So the net effect is to slow the magnet down.

Copyright © 2000, Esic Mazur

Unpublished copyrighted material
~dit B clone e Physics > Introductory Electromagnetism > Magnetism > CT: 3756
gt @done 4 P al. Oclober 12, 2001 05:55:06 pm

2. Consider the arrangement shown below. Conducting rod AB is lying on a U-shaped conductor, making

good electrical contact. The arrangement is placed in a magnetic field (into page).

A




Barriers to reform

Challenges:

e skepticism
e growing pains

e limited circle of influence



Barriers to reform

Two things to watch out for



Barriers to reform

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

performance

time



Barriers to reform

Better understanding leads to more — not fewer — questions!

(must recognize confusion as step towards understanding)



Barriers to reform

Things to do:

e take data
e motivate students

e be prepared for initial adjustments



Barriers to reform

Pl vs. tradition

“lectures” PI considered
coverage complete partial requirement
preclass reading none cover everything hurdle
confusion little none substantial problem
evaluations known unknown important
learning little better not measured

retention little better not part of grade
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Barriers to reform

“lectures” PI considered
coverage complete requirement
preclass reading none hurdle
confusion little none problem
evaluations known important
learning better

retention better



Barriers to reform

“lectures” PI considered
coverage complete requirement
preclass reading none hurdle
confusion little none problem
evaluations known important
learning better not measured

retention better not part of grade
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