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http://www.compadre.org/osp/items/detail.cfm?ID=9379

Teaching with Technology

Current technologies allow physics educators the ability to integrate
instruction with computer-based modeling. This talk describes technologies
that encourage interactive-engagement and limit the amount of
programming when designing, implementing, distributing, and using
computer models. It is based on:

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.

Easy Java Simulations (EJS) creates interactive simulations in Java
(applications and applets) without the necessity of prior programming
knowledge.

OSP ComPADRE Digital Library archives and distributes curriculum
resources that engage students in physics, computation, and computer
modeling.
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http://www.um.es/fem/Ejs/
http://www.um.es/fem/Ejs/
http://www.um.es/fem/Ejs/
http://www.compadre.org/

‘ Traditional Education

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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Interactive Engagement

The premise of interactive engagement Is that when students are not
actively involved in the lesson they lose out on much of what can be
learned.

Interactive engagement has been shown to correct weaknesses of
traditional instruction by engaging students in the design of physical
models to describe, explain, and predict phenomena.

Although interactive engagement can be used without computers,
the use of computers allows students to study problems that are
difficult and time consuming, to visualize their results, and to
communicate their results with others. BRI o e s e e
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Interactive Engagement Example
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Video Modeling with Tracker

Three easy steps:

= Load Video

= Set scale and origin

= Shift-click to take motion data
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Pre-College Education

Base on a progression as described in Physics
Standards for College Success by Pat Heller and Gay
Stewart:

Interactions, Models, and Scales
Conservation Principles

Forces and Motion

Energy Transfer and Storage
Forces, Energy, and Fields
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http://www.compadre.org/osp/items/detail.cfm?ID=10310
http://www.compadre.org/osp/items/detail.cfm?ID=10310
http://www.compadre.org/osp/items/detail.cfm?ID=10310

Pre-University Teaching

North Carolina COMPETENCY GOAL 6 for Middle School: The learner will
conduct investigations and examine models and devices to build an
understanding of the characteristics of energy transfer and/or
transformation.

= Newton's model T
o Localjar b
o Lesson plan
o Key
O E il e [ T

= Atomic model

o Local MS jar
o Lesson plan

o Key

= Filing Cabinet . 3
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http://www.compadre.org/osp/items/detail.cfm?ID=10071
ejs_heat_NewtonLawOfCooling.jar
Heating_and_Cooling_Simulation.pdf
Heating_and_Cooling_Simulation_Key.pdf
http://www.compadre.org/OSP/items/detail.cfm?ID=8301
http://www.compadre.org/OSP/items/detail.cfm?ID=8301
ejs_stp_md_MolecularDynamicsHeatingCoolingDemo.jar
What_is_Temperature.pdf
What_is_Temperature_Key.pdf
http://www.compadre.org/OSP/filingcabinet/share.cfm?UID=4856&FID=16829&code=873A9F5BC1
http://www.compadre.org/osp/items/detail.cfm?ID=10071
http://www.compadre.org/OSP/items/detail.cfm?ID=8301

University Teaching

Teaching should reflect current research and professional practice. Every
undergraduate physics major should know about computational physics,
including essential algorithms, minimal 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.
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' Computer Modeling with EJS

Recent student projects:

= Colliding Galaxy model and 3D Colliding Galaxy model.
= Double Pendulum model.

= Swinging Atwood’s Machine model.
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http://www.compadre.org/osp/items/detail.cfm?ID=8985
http://www.compadre.org/osp/items/detail.cfm?ID=11246
http://www.compadre.org/osp/items/detail.cfm?ID=9384
http://www.compadre.org/OSP/items/detail.cfm?ID=11247

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

We are out of the business of web hosting and let
the experts do it.

Standard and Custom
Library and Web
Services

Connections to Users
and NSDL

400 OSP Resources
10,000+ visitors/month

5,000 simulation
downloads/month

SIMULATIONS

EJS MODELING
CURRICULUM
PROGRAMMING
TOOLS

BROWSE MATERIALS
RELATED SITES
DISCUSSION

ABOUT OSP

:
» .
Xy X
The Open Source Physics

Project is supported by
NSF DUE-0442581.

Computational Resources for Teaching

The 0SP Collection provides curriculum resources 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

phencmena.
Student modeling, the guided exploration

OSP Simulations are compiled programs on

specific topics. The models can be used for of physical systems and concepts, is a

concept building, exploring physical powerful approach to engaged learning.
Easy Java Simulations provides the

systems that are not accessible otherwise,
or as a basis for other student exercises. computational tools for students and faculty
to explore physics without the need for

|learning details of java programming.

Browse simulations

Featured Simulation Learn more sbout EIS

TR
T

Featured EJS Model

Polarizer Program

The Polarizer program displays the effect
of a plane pelarizer on an incident
electromagnetic wave., The default
electromagnetic wave is plane polarized
faty 257 <

Orbiting Mass on a Cone 3D Model
The EIS Orbiting Mass on a Cone 3D model
displays the frictionless dynamics of a

i i inside of &

Upcoming OSP Events

Incorporating Computation
and Modeling into Physics
Teaching

Workshop for New Physics and
Astronomy Faculty

ACP, College Park, MD
November 13-15, 2009

SC 09: Educational Program
EJS, Pathways, and Digital
Libraries Presentations

SC 09: International Conference
on High Performance Computing,
Networking, Storage, and Analysis
Portland, OR

November 14-17, 2009

Open Source Physics Content
Delivery: Computation,
Curriculum, and Libraries

A presentation at the 2009 NSDL
annual meeting on use and
dissemination of OSP and EIS
resources

Building a National Digital
Library of Physics Simulations
Presentations by Wolfgang
Christian and Fu-Kwun Hwang at
the CCP 2009 conference in
Kaohsiung, Taiwan December
2009
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‘ Librar

y Information

Phases of Moon Model

written by Todd Timberiake

The EJS 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
Moon'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,

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) modeling 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 a 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.

Please note that this resource requires at |east version 1.5 of Java (IRE).

3

b .jar
Last Modified: Apnl 14, 2010
Rravious vers ]

@ View the supplemental documents attached to this resourt

B View the source code document attached to thes resource

The EIS Phases of Moon model includes three supplemental documents (see below) that include a middie

- Learners
- Educators
- General Publics

| Item Details | Related (2)

- application/java

Standards (7)  Comments (3)

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
- Solar System
= The Moan
Intended Users Formats Ratings

WRRWWH

Rated 5.0 stars by 5 people
want to rate this matenal?
Login here

Cite Shared Folders (13)

J Save to my foiders

vBedl 098

Supplements
Standards (7)
Comments (3)

Shareg Folders (13)

Contribute

Make a Comment

Related Materials
Is Bazed On

asy lava
Simulstions Modeling
and Authoring Tool

Is the Basis For

weww.phy.ntoy.edut.,

68 details...

Similar Materials
Phases of Venus
Model
Solacand Lunar
Eclipse Model

Supenor P

l-;;&ag’

tolemaic

Mors...

Featured By
Qpan Soyrce Phys
Nov 11 - Aug 31,
2011
Physics Front

May 3 - Jun 3, 2011

=
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http://www.compadre.org/osp/items/detail.cfm?ID=9308

‘ Personalization

Content ...
* Find

e Collect

e Sort

* Relate

e Anhnotate
 Share

Physics and Physkcal Sclence foldar My Folders
0 py Filing Cakines
b= 4 Physics and Physical Science

Bookmarks Sharang Folder Management Citation Guide

Physlcs and Physical Scence (9 resources, 2 subfolders) o
Middle and hegh schaod science appropriate CSP matenial,
Eoller Caastar . [+ X -]
The EIS Roller Coaster model explores the ip bety kinetic, p and total enengy &

aE & cart travals along & roller coaster. Users can crests thair omn roller coasber curve angd
ohsarve th resulting matian.

This item has a |esson plan for middie school physscal soence.

duiaily - dow

cral note - ote

Pendulum Emergy Model A

The EI5 Persiulm Erergy Model shows & perdslum ard sssocisbed enengy ber charts., Users can _.-'r

change the ritial starbng point of the persidum.
- i

This item: Fas 8 |esson plen for middle sdhool physcal soenoe. -

duiails - downicad pace - mdd carscral note - obe

Ceiling Bounce Model

Thie E1S Ceding Bounce Hodel shows & ball unched by & speing-gun in a8 bulding with & very Fagh
omibng srsd & gregh of te ball's posbon o welooty ss 8 funchion of tme, Shudents are askosd set
tha balle intasl velocty so thet & barely iouches the celing. Thie simple modal is & designed 1o
tmach bath physics and E1S medabng.

mtails - dowendoad pace - adit parscnal ngbe - obs

Ef Free Fall 30 Model [— "oo%

The Ejs Free Fall 30 model daplays the three-dimensional dynamics of a ball dropped near the

surface of Earth onto a platform. The inkial condibons for the ball are zero initial velcites in the ™
¥; ¥, and z drections, The coefficent of resbitution for the ball’s collision with the platform s less

than era. Tha intsal kaight of tha ball can b changed by draggrg & mhan tha semulsten is

paused.

Hy Fiing Cabinet

Hy Priwsts Folders

r

.: g

CrelCrrl
ARy
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http://www.compadre.org/OSP/filingcabinet/share.cfm?UID=4856&FID=16829&code=873A9F5BC1

OSP Collection Team

OSP Managing Editor:

o Wolfgang Christian - Davidson College

OSP and EJS Curriculum Authors:

o Mario Belloni - Davidson College

o Anne Cox - Eckerd College

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

o 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

AAPT e st o s ecres|| AMERICAN INSTITUTE % PHYSICS

A_:g American Astronomical Society gﬁjs American PlIySlCELl SOCiBty

physics
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Summary

The OSP-EJS-ComPADRE platform removes many of the
complicated tasks involved in integrating computation into the
classroom allowing teachers to focus on the science.
OSP provides the computational structure, including a
computational physics textbook, for our project.
EJS allows learners to engage in computational physics modeling.
EJS 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 modeling tool.

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 S0URCE

e ComPADRE. [
OSP Collection ‘

In 2010, the OSP Collection had 500,000 page views and 10,000 visitors
who visited the site six or more times. More importantly, there were 50,000
simulations downloaded from the Collection and an additional 5,000
downloads from within EJS into users’ workspaces. The OSP Collection is
also recognized by over 22% of United States physics faculty as a research-
based instructional strategy they are familiar with or have used.

www.compadre.org/osp
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Partial funding for OSP was obtained through NSF grant DUE-0442581. - Q}-;
)

Sl L
’.'\

SAIP 2011 Annual Meeting, Pretoria SA 18


http://www.compadre.org/osp/

