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Physics Teaching Web Advisory
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Provide just in time assistance on the
pedagogy of physics
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e Feedback so far

, S
Carnegie Mellon =~ PATHWAY

9/28/2010



Carnegie Mellon

The problem

- President Obama
Speech to the National Academies,
2009
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Why are they learning physics

advantage in University physics
e Very few wish to study physics at University
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Positives & Uncertainties

revised in the next few years

— New report from Association of American Medical
Colleges recommends “competencies not courses”
e Competencies in physics (even quantum) included.
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Who teaches
secondary level physics

L-III

1or2 3to5 6to9 10 or
more

Number of University physics courses
Source: American Institute of Physics
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Retention of teachers

__Movers
M Leavers

Source: North Central Regional Educational Laboratory
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Who teaches physics (Kansas)

— Primary study in other
science & education
e Emergency Certification
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Tories: Dumber days are over

Sir Peter Williams

Quoted in Leicester Mercury, today
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Who is Pathway’s target
audience?

6to9 10 or more

Number of University physics courses

Source: American Institute of Physics
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Teachers’ needs
Particularly the under-prepared teachers

e Proof that they are teaching the “right thing”

— Consistent with their State Science Standards
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Some advice is on the web
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But not very useful
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Our approach

e Frequent improvements based on input &
feedback
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Ask an Experienced Physics Teacher
the night before the lesson

Paul Hewitt

‘ What topic should | teach first? ‘
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Capture
responses on
video

Questions suggested by
teachers, students &
physics education research

Extract information from
responses; create indices
& alternative questions

Teachers &
Students

Carnegie Melion PAT HWAY

The experienced teachers

Charles Lang

High school physics teacher in
rural Nebraska & Omaha;
Presidential Award recipient
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The experienced teachers

Leroy Salary
Physics & teacher educator
at Norfolk State
University

Carnegie Mellon P < ;_»PAT HWAY

A teacher selects one of four
experts to ask a question
about the pedagogy of

teaching physics.
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The teacher asks a
question about the
teaching of physics

Carnegie Mellon 5 / ;_»PAT HWAY

|| Pathway. C. Lang - How should Tt... X | || Discovery Research K12

The question is
matched by the

Pathway search

engine to one of
hhhhhhhhh — 6,500 responses
in our multimedia
data base.
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|| Pathway, C. Lang - How should It... ¢ | || Discovery Research K12

An experienced teacher
provides a pre-recorded
response.

Carnegie Mellon (\“W ;_»PAT HWAY

| | Pathway, C. Lang - How should T t... X |+ comPADRE.org - Resources for Phy...

Auxiliary
‘ __information
Ml i sl R, can be

stadent should be 2 steps in the (+) direction ahead of their zer0

S __| popped up
- The Physies Dance : 1 ‘\
R { as needed

1. Give cach swdent the graph that is below.

2. The imstructor will need 1o provide a drum beat.
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Quick questions for the
hhhhhhh - teacher who does not
know where to start.

Carnegie Mellon 5 / ;_»PAT HWAY

| L Discovery Research k12

|| ] Pathway, C. Lang - How should I t... X

Similar questions
which are have been
asked by other
teachers can be
HHHHHH selected, or the user
can send the
question to
comPADRE, the
digital resource for
physics and
astronomy
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|| || Pathway, C.Lang - How should I t... x | || Discovery Research K12

UTC: Mon 0123 [ G Mon0223 i India: Mon 0653 Read cineplexcs.cmu.c

Feed back on the
appropriateness and
value of the response
can be given.

Carnegie Mellon
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Some questions

e What senses help student feel the difference
between constant velocity and acceleration?

e How you use mathematics to teach physics?
%pmm STATE

Carnegie Mellon .

More questions

e Should | use activities to teach electrostatics?

— Conservation of charge
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Simulated Examples

e Chuck Lang — What topic should | teach first?
e Chuck Lang — How should | introduce waves?
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Your past quastions

Quick-start ques! i Other quick

Carnegie Mellon

Related questions:
Your past questians:

ck-start questians...

K
Kansas State University
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Underlying Principles of Teaching

e Connect with but not focus on National
science teaching standards

%pmm
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Feedback & Evaluation

— Provides additional print resources

e Technical changes
— Improved searching

— Flash video

- PATHWAY
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Lesson Enhancement Case Study

Thursdays Fridays |®
I Fhanomana® o
— Iﬁli_ur Refraction, and-

Monday:= Wednesdaye

v How fastdozssound
trawel 7T

- Wil
and- homewo:

= Video—cochiear )
implantsq Graduart‘l::l-;-Nu

o= Ultrssound-z
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Digital video library

€ DIg question:

— How do we make this relevant in the days of
YouTube
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Kansas State University
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New Search

Search within these 10 stories:

O Allvords @ any words

2 sources 10 stories, query: momentum

Momentum in SofiballHiting: s t Conserved?

2153, produced Jan. 1968

Introduction to Momentum

1106, produced Jan. 1988

Momentum Conservation in Football Passing and Receiving:
Can it be Measured?

0145, produced Jan. 1988

Add zaarch fta.

‘Drag stories here to collect them

Air Bag, Impuise, and Passenger Safety

2:33, produced Jan. 1984

Two Car Collsion at 90 Degrees

Lad

2132, produced Jan. 1984

Volleybal Spike - Skiled Athletes.

0159, produced Jan. 1988

Two Car Colision at 60 Degrees

A

3:33, produced Jan. 1984

Collsion Time and Car Damage

2:08, produced Jan. 1984

Sofiball Catch
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Tuo Car Collsion at 90 Degrees Many real collsions involve
motion in two dimensions. Here, for cxample, cars traveling in
perpendicular directions collide and stick together. Conservation
of momentum tells us that the mormentum of the two-car system
immediately after the colision must be equal to the value
obtained by adding the momentum vectors of the cars just
‘before the collsion. In this view you can see the effect of the
collision on the car traveling across the screen. As the caris
struck in the side, its motion changes. While the car confinues fo
move to your right, i also moves toward the camera. The affer-
collision mofion is the combination of the two before- collsion
motions. An overhead view demonstrates the vector addiion of
momenta, The two cars have almost identical speeds and
masses. Thus, the magninides of their momenta are
approximately equal To determine the direction after the
collsion, you st add two equal magnitude vectors which have
‘perpendicular directions. The resul of this addition is shown.
‘ere. Tmediately after the collsion the cars follow the path
predicted by conservation of momentum. However, as shown in
this overhead view, they eventually deviate from the motion.

Can you explain why?
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¢ Display a

Next step

mroonior

screens

e Programming problems not yet solved

— But, | am told they are soluable

Carnegie Mellon

K
Kansas State University

9/28/2010

23



www.physicspathway.org

eedabdcCRr
— Preservice teachers
— Inservice teachers

Carnegie Mellon

— Workshop participants
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Dean Zollman

dzollman@phys.ksu.edu
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Paul G. Hewitt

Very recently, Paul, Leslie, and John have written a version of the physical science book aimed at 9th graders in high
school. It is Conceptual Physical Science-Explorations.

Heuwitt's only trade book (non textbook) is Touch This-Conceptual Physics for Everyone. Its former title was simply
Conceptual Physics for Everyone.

In recognition of Hewitt's achievements, the American Association of Physics Teachers honored him in 1982 with their
Millikan Award - the once-per-year prestigious prize for outstanding contributions to physics teaching. At
present, Hewitt is a column editor for The Physics Teacher, the monthly magazine of the American Association of
Physics Teachers.

Hewitt now resides in both St. Petersburg, Florida and Hilo, Hawaii.
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