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Celestial sphere model.

Wolfgang Christian Davidson College, USA

Partial funding for OSP was obtained through NSF grant s DUE-0442581
and DUE-0937836. Opinions expressed here are not those of the NSF.
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http://www.compadre.org/osp/items/detail.cfm?ID=9379
http://www.compadre.org/osp/items/detail.cfm?ID=9379

Online Open Source Physics Resources

Open Source Physics (OSP) provides curriculum resources and tools that
engage students in physics, computation, and computer modeling.
Computational physics and computer modeling provide students with new ways
to understand, describe, explain, and predict physical phenomena. This
workshop explores the ComPADRE OSP Collection.

Physlets are small interactive Java applets that are designed for the teaching
physics in a web-based environment. Physlet Physics contains a collection
of over 800 items spanning the introductory physics sequence.

Easy Java Simulations encourages modeling and authoring with basic
programming. EJS removes many of the complicated tasks involved in
Integrating computation into the classroom allowing students and teachers to
focus on the science. The EJS environment allows learners to explore new
physics and to test the limitations of the models being used.

Tracker_video analysis and modeling tool analyzes video clips. Students
can both analyze the motion of objects and overlay simple dynamical models
on the video and see how well the model matches the real-world.

The OSP Collection is a ComPADRE repository where EJS models and OSP-
based curricular materials can be organized and shared.
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http://www.compadre.org/physlets/
http://www.um.es/fem/Ejs/
http://www.um.es/fem/Ejs/
http://www.compadre.org/osp/index.cfm

Physlet Physics on ComPADRE

- Physlet Phy3|cs
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Home » Mechanics » Introduction to Physlets Chapter 1: Introduction to Phy
Chapter 1: Introduction to Physlets

This chapter is an introduction to the various (. Erial you will find in
= Illustrations Physlet® Physics. Tn addition, this chapter giv{ . i basic computer skills
1.1: Static Text Images Versus Physlet you will need to run, interact with, and compl{ie
Animations
1.2: Animations, Units, and Measurement
1.3: Getting Data Out
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+ Exploration 1.2: Input Data, Numbers.
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+ Problem 1.1: Use a caliper to measure different objects.
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+ Problem 1.3: Drag the Monster Truck.
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Activity: Do the following problem: Draw the schematic diagram.
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http://www.compadre.org/Physlets/index.cfm
http://www.compadre.org/Physlets/index.cfm
http://www.compadre.org/Physlets/circuits/prob30_1.cfm

‘ Introductory Physics

The Davidson College Physics Department has adopted the open source Moodle
platform as its preferred course management system. Not only does this platform
provide well organized course content for students, it encourages collaboration and
provides an opportunity for outreach.
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The Moodle course management system allows instructors to organize materials
from multiple sources and reassemble them into a personalized course.
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http://moodle.davidson.edu/moodle2/course/view.php?id=1914
http://moodle.davidson.edu/moodle2/course/view.php?id=1914
http://moodle.davidson.edu/moodle2/course/view.php?id=1915
http://moodle.davidson.edu/moodle2/course/view.php?id=1915

Computer Modeling

Workshop Activity: Go to the OSP site and find a simulation
that you can use in your classroom. Explain how you would it.

The Falling Cup and Ball model.

The Falling Slinky model approximates a slinky using twenty
masses connected with light springs. The slinky is suspended
from one end and released. Two actions will occur
simultaneously when it is released hanging at rest from its
equilibrium position - it will fall and it will collapse. What
happens to the bottom when it begins its fall?

o The bottom end will move up initially.
o The bottom end will move down initially.

o The bottom end will remain at the same point for a short time
before it begins to move.

The Colliding Galaxy model.
The Lennard-Jones molecular dynamics model.
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http://www.compadre.org/osp/index.cfm
http://www.compadre.org/osp/items/detail.cfm?ID=9398
http://www.compadre.org/osp/items/detail.cfm?ID=9399
http://www.compadre.org/osp/items/detail.cfm?ID=8985
http://www.compadre.org/osp/items/detail.cfm?ID=8301

‘Time for an EJS Demo.
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Start EJS and demonstrate how to load, modify, and save a model.
[Chain Model]
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http://www.compadre.org/osp/items/detail.cfm?ID=8263

‘ Teaching

Teaching should reflect current research and professional practice. Every
undergraduate physics major should know about computational physics,
including essential algorithms, some level of programming experience, and
computational ways of thinking.

= Differential equations and ODE
numerical algorithms: oscillators,
Newtonian orbits, and few-body
problems.

» PDEs and boundary value problems:
Laplace and Poisson equations.

= Stochastic models and Monte Carlo
algorithms: Random walks and the Ising
model.

» Chaos theory: Logistic map and driven
pendulum.

= Final project of the student’s choice.

See shared filing cabinet.
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http://www.compadre.org/OSP/filingcabinet/share.cfm?UID=4856&FID=29443&code=873A9F5BC1

Interactive Engagement

The problem with our system of education is....

...that we reward students for knowing the answers....

....to questions they have never asked.
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Video Modeling with Tracker

Three easy steps:

= Load Video

= Set scale and origin

= Shift-click to take motion data

Time for a demo!
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C:/Program Files (x86)/Tracker/Tracker.exe

Modeling Cycle

The goal of modeling is to teach in a student-centered environment
where students do not solve problems in a formula-centered way.

Modeling Instruction attempts to enhance student achievement through
a process called the Modeling Cycle, (following Robert Karplus’
Learning Cycle).

Throughout the Modeling Cycle we rely on student engagement and
explanation as the dynamic of learning.

The start of the modeling cycle is the development phase:

Qualitative description
Identification of variables Although the Modeling Cycle can be used without
Planning an experiment computers, it is well suited for computer modeling

, , if we replace the word “experiment” with
Performing the experiment “simulation” in the development phase.
Analysis of experiment
Presentation of results After the development phase, the model is

o deployed in a variety of new physical situations in
Generalization a variety of different ways.

o O 0O 0O 0O 0O O
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http://en.wikipedia.org/wiki/Robert_Karplus

Need for Digital Libraries

A Google search for “pendulum” returns 11,600,000 pages; while
“‘pendulum simulation” returns 2,490 pages (The search for
pendulum simulation without the quotes returns 449,000 pages).

Most of the simulations (or animations that “fake” the physics) are
Inappropriate for teaching.

There is usually no instructional material, no support materials for
teachers, and no information about how these materials are
correlated to state or national science standards.

Most of these simulations also support a passive (viewing)
pedagogy versus an active (interacting) pedagogy.

In order to be effective for instruction, simulations need to be easy to
find, simple, adoptable, adaptable, and coupled with support content for
students and teachers.
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ComPADRE

“‘But in my view, the most important implication of choosing a web-

b

based technology is the way it facilitates sharing.  Joe Redish 2001

Standard and Custom
Library and Web

Search the OSP Collect | Search |

SIMULATIONS Computational Resources for Teaching Upcoming OSP Events
Se rVI CeS EJS MODELING _ The 0SP Collection provides curriculum resources that engage students in physics, Incorporating Computation
CURRICULUM computation, and computer modeling. Computational physics and computer modeling and Modeling into Physics
provide students with new ways to understand, describe, explain, and predict physical Teaching
PROGRAMMING phencmena. Workshop for New Physics and
TOOLS Astronomy Faculty

BROWSE MATERIALS

CO n n eCtI O n S to U Se rS RELATED SITES OSP Simulations are compiled programs on Student modeling, the guided exploration Newamber Jo-15, 2009

specific topics. The models can be used for of physical systems and concepts, is a SC 09: Educational Program
DISCUSSION o B : : P
d N S D L concept building, exploring physical powerful approach to engaged |learning. EJS, Pathways, and Digital
an ABOUT OSP systems that are not accessible otherwise, Easy Java Simulations provides the Libraries Presentations
or as a basis for other student exercises. computational tools for students and faculty SC 09: International Conference
to explore physics without the need for on High Performance Computing,
v Browse simulations learning details of java programming. Networking, Storage, and Analysis
X Portland, OR
The Open Source Physics  Featured Simulation Learn more about E1S November 14-17, 2009
>500 OSP Items
NSF DUE-0442581. FoR—, %S| Featured EJS Model

S Open Source Physics Content
Delivery: Computation,

Curriculum, and Libraries

A presentation at the 2003 NSDL

annual meeting on use and

dissemination of OSP and EIS

resources

>10,000+ visitors/month

Building a National Digital
Library of Physics Simulations
Presentations by Wolfgang
Christian and Fu-Kwun Hwang at

Polarizer Program

>5,000 simulation P DRI ot

Orbiting Mass on a Cone 3D Model the CCP 2009 conference in
electromagnetic wave, The default The EIS Orbiting Mass on a Cone 3D model Kaohsiung, Taiwan December
d Own I Oad S/m O nth electromagnetic wave is plane polarized displays the frictionless dynamics of a 2009
but.this nolarization can be changed using mass.consteained to orbit on the inside of 3
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‘ Librar

y Information

Phases of Moon Model
written by Todd Timberiake

The £JS Phases of Moon model displays the appearance of Moon and how it
changes depending on the position of Moon relative to Earth and Sun. The main
window shows Earth (at the center) and Moon, as well as a circle tracing out
Mcon's orbit. Sun is far to the right in this picture and therefore the right side of
Earth and Moon are bright while the left sides are dark. By using the Options
Menu the Moon View window shows the appearance of Moon as seen from

Earth when Moon is in the position shown in the mam window. You can

madify this simulation if you have Ejs installed by right-clicking within the plot
and selecting "Open Ejs Model” from the pop-up menu item,

The EJS Phases of Moon model includes three supplemental documents (see below) that include a middle
school lesson plan, a college level worksheet, and the student version of the program.

EJS Phases of Moon model was created using the Easy Java Simulations (Ejs) modefing tool, Itis
distributed as a ready-to-run (compiled) Java archive. Double clicking the
e)s_astronomy_MoonPhases.jar file will run the program if Java is installed. Ejs is & part of the Open
Source Physics Project and is designed to make it easier to access, modify, and generate computer
models. Additional Ejs models for astronomy are available, They can be found by searching

= |
ComPADRE for Open Source Physics, OSP, or Ejs. I he Btk Ror
Please note that this resource requires at least version 1.5 of Java (JRE). v Ry oy adul
b.ja See details..,
wed: Apnl 14, 2010
. o Similar Materials
@ View the supplemental documents attached to this resourt Model
y Solacand Lunar
@B View the source code document attached to thes resource Eciipse Model
Subjects Levels Resource Types
Astronomy - Lower Undergraduate - Instructional Matenal
- Astronomy Education - Middle School = Curriculum support
= Curricula - High School = Interactive Simulation
- Fundamentals - Audio/Visual
= Lunar Phases = Image/Image Set ) 2 hy
- Solar System Nov 11 - Aug 31,
= The Moan 2011
Physics Front
Intended Users Formats Ratings May 3 - Jun 3, 2011
- Learners - application/java ﬁ ﬁ
- Educators ﬁﬁﬁ
. General Publics Rated 5.0 stars by 5 people
want ta rate this maternal?
Ltogin here
| Item Details \ Related (2) Standards (7) Commaents (3) Cite Shared Folders (13)

£) Save to my folders
vBedf 298

Supplements
Standards (7)

-~ 2)

omments (3)

Shareg Folders (13)

Contribute

Related Materials
Is Bazed On
asy lava

Simulstions Modeling
and Authoring Tool
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‘ Personalization

» home » Detail Page
Computer Program Detail Page antumn Relations iw || Save I

Save into folder:

52

Superposition Package e 2 e d
written by Mario Belloni and Wolfgang Christian gri':t‘agsh;"rﬁent

The Superposition package is a self-contained file for the teaching of the time Falstad

evolution and visualization of energy eigenstates and their superpositions in éuﬁre E
quantum mechanics. The file contains ready-to-run OSP programs and a set VEnQuantum Machanics

of curricular materials. One can choose from several real-time Hydrogen Spec

visualizations, such a=s the position and momentum expectation values and PSRC Relations
o n e n the Wigner guasi-probability distribution for position and momentum. Henderson | &
H EN Matter & Interactions

The Superposition package is an Open Sourc rgdo oo

. quantum mechanics. It is distributed as a req|  Open Source Physics Results | Partner Results
‘ osp_superposition.jar file will run the packag E——— . o
are also available. They can be found by =ed I T R S
Results #1-£3 of 3

Quantum Mechanics.
sort by: relevance | subject | date | title | author uantum Relations
Save Into Folder:
C O I I e C t 1. Spins Package [ Computer Program ] [A] B
Details Post 3 comment | Sawve this resource | Relations | Control Menu Dephasing
Entanglement

The Spins package is a self-contained file for the teaching of measurement and time Falstad ntum
mechanics. The file contains ready-to-run OSP programs and a set of curricular ... Joffre -
Spin 3

http://www.compadre.ora/0SP/document/ServeFile.cfm?ID=73298D0cID=491 Vis Quantum Mechanics

. Hydrogen Spec
lantum Relations folder PSRC Relations

[[] 2. QM Spins Program [ Computer Program ] [A] Henderson
2 Filing Cabinet Root . . . Matter B Interactions Lo
~ Details Post 8 comment | Save this resource | Relations | Control Menu Middle Schoal
L ‘Quantum Relations oPPS
L The QM Spins program simulates the guantum-mechanical measurement of spin-1/2 ulation
O de racdt shows the result of measuring the z component of spin on a beam of spin-1/2 particl ose
. L. 23 pephasin 9 p P P P OSP Quantumn
N http://www.compadre.org/0SP/document/Servefile.cfm?ID=7011&DoclD=344 OSP General Relativity
L (] Entanglement Shyslet
[ pe— Role of Lab -
n 3. Open Source Physics Curricular Material for Quantum Mechanics [A]
L 2 1oftre O [al
L. (23 spin Cetails Post 8 comment | Sawve this resource | Relations | Control Menu
. I I n O a e L. (] vis Quantum Mechanics M. Belloni, W. Christian, and D. Brown, Comp. Sci. Eng., 9 (4), 24-31 (2007).
The Open Source Physics Curricular Material paper describes the interactive curricular material created as part of the =
J Bookmarks ‘ Sharing Folder l\‘lanagemen{rb Citation Guide Open Source Physics project for the teaching and learning of quantum mechanics. Here ...
http://www.compadre.org/0SP/document/ServeFile.cfm?ID=7286&DoclD=456

£ Quantum Relations
Superposition Package: Eigenstates and Sums a
] perp ['] [i]

Quantum 1: 1D Quantum States

This package of exercises and tutorial materials intreduces students to 1D quantum eigenstates and sums of eigenstates.
Relations to potential functions and time dependence are stressed.

details - download page - edit personal note - cite

[F] Spins Package: 2-state Physics

This simulation of Stern-Gerlach experiments provides a powerful tool to teach quantum physics as linear algebra.
Examples of measurements and time dependence are given.

details - download page - edit personal note - cite

Quantum Relations Options
Move bookmarks selacted above to the |

folder El

Visit the Folder Management tab to create sub-folders, rename, move, or delete this folder. You may also provide an
annotation for this folder. Visit the Sharing tab for information on sharing this folder.
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OSP Collection Team

OSP Managing Editor:

o Wolfgang Christian - Davidson College

OSP and EJS Curriculum Authors:

o Mario Belloni - Davidson College

Anne Cox - Eckerd College

Fu-Kwun Hwang — National Taiwan Normal University
Harvey Gould - Clark University

Jan Tobochnik - Kalamazoo College

Tracker and OSP Tools Developer:

o Doug Brown - Cabrillo College

Easy Java Simulations Developer:

o Francisco Esquembre - Universidad de Murcia
OSP Java Library Editor:

o Wolfgang Christian - Davidson College
ComPADRE :

o Bruce Mason — University of Oklahoma

o Lyle Barbato- AAPT

o Matt Riggsbee- AAPT

o Caroline Hall- AAPT

a
a
a
a

AAPT s ssccsion ot s esnes|| AMERICAN INSTITUTE % PHYSICS

AA i\ < . . .
_|_5 American Astronomical Society - pb American PlIySlCEll SOCIBty

physics
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Summary

The OSP ComPADRE Collection removes many of the complicated
tasks involved in integrating computation into the classroom allowing
teachers to focus on the science.
OSP provides many computational tools, including a computational
physics textbook, for our project.
OSP allows learners to engage in computational physics modeling.
OSP encourages the sharing of curricular materials by allowing
Instructors to adapt existing EJS models to their particular needs.
ComPADRE supports distribution and collaboration by providing an
Internet portal and a web service of models that are directly
downloadable into the EJS and Tracker modeling tools.

The OSP Collection in ComPADRE is a repository where programs,

models, and curricular materials can be organized and shared by
developers and instructors around the world.
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Open Source Physics

In 2012, the OSP Collection had 500,000 page views and 22,000 visits from visitors
returning six or more times. More importantly, there were 50,000 simulations
downloaded from the Collection and many additional source code downloads from
within EJS into users’ workspaces. Physlets and the OSP Collection are recognized
by over 50% and 22%, respectively, of United States physics faculty as a research-
based instructional strategy they are familiar with or have used.

www.compadre.orq/osp
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