AAPT/ComPADRE

Supporting Physics Educators

Or

How can we help?
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Thank you...

>

Lyle Barbato

Lyle Barbato: Technical Guru
and all-around Genius

Sam McKagan, Adrian Madsen, Michael
Thenhaus, Caroline Hall, Thad Lurie, Matt

Riggsbee

US National Science Foundation (NSF) &
American Association of Physics Teachers (AAPT)

MANY Dozens of collaborators, project managers, authors,
content developers, and our users.
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What we do:

Physics Educators

I

Projects/Collaborations:
Open Source Physics, PhysPort, PICUP, PER
Community, Labs, Physics for Life Sciences, ...

Library: Organization, Search/Browse, OAl, DC
Account: Credentials, Personalization

Editorial: Submission, Review, Proceedings, DOI
Content: Sharing, Display, Customization

Services

Infrastructure: Flexible and Adaptable Database and Web Technologies
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Brief History

1997: AAPT Physical Sciences Resources Center

2003: ComPADRE — NSF Digital Library. Collection. AAPT, APS, AAS,
AIP/SPS (MPTL 8, Prague CZ)

2005: ComPADRE — NSF/NSDL “Pathway” for Physics and
Astronomy

2008: OSP — Web Services Provider for Open Source Simulation
Resources

2009: The Physics Classroom — maintain access to highly-accessed
High School Physics resources (millions of users)

2010: PhysPORT (PER User’s Guide) — Physics Education Research
information for Everyone

2016: PICUP — Computation in Undergraduate Physics
2018: Portals — “Living Physics”, “Energy & Equity”

2018/2022: Interactive Video — Video for tutorials and problem
solving
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Answering Questions

What is better ...?

Howdol...?

Where can | find ...?

What background do | need ...?

How can | share ...?

What are others doing for ...?
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Where are Research-Informed Practices?

A PhysPort

Supporting physics teaching with reh-base

Home Expert Recommendations

Weicome to PhysPor. the go-to place for physics faculty 1o find resources based on physics education
research (PER) 10 suppot your teaching. Learn more...

Featured Expert Recommendations

Best practices for whiteboarding in the physics classroom

Whiteboards are an indispensabie 1001 that physicists use 1o work out ideas

inahvidually and collaboratively, and to present those ideas, both for public

descussion and critique of tentative ideas and for communication of mone fully formead

ideas. In this recommendation, we offer guidance for how 1o use whiteboarding

effectively in your classroom.
B ek " Read more

What makes research-based teaching methods in physics
work?

. PhysPort contains guides to over 50 “PER-based teaching methods,” also known as
( 1 “inferactive engagement” of “active leaming” methods. We use "leaching method” in
3 _}.\ the broadest possitie sense, 10 include curricula, lechniques, resources. tools, and
reform strategies. To implement these methods effectively. it is helpful to understand
the essential features that make them work

Read more »

Where can I find good questions to use with clickers or Peer
Instruction?

Physics and Astronomy Faculty Teaching
Institute (FT); Leam about and register for this
intensive professional development workshop
June 26-29, 2023 in Washington, D.C

PhysPort now hosts collections of cumicula

Use our Periscope collection of video
lessons in your online LA/TA training class:
Contact us for mone details.

2
2
B
E

Find a physics sducation consultant;
Find external evaluaiors, researchers, wiiters,
editors, and more 10 help with your project

Curated collection of free wave and optics
resources for your online class; Simulations &
modets, vinlual labs, data analysts tools, video
collections, and free during COVID-19

https://www.Physport.

org:

Research:

What do Faculty want?
What do Faculty need?
How are Faculty effective?

Supporting physics teaching with research-based resources
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https://www.physport.org/
https://www.physport.org/

What do Experts Recommend?

PhysPort

Supporting physics teaching with research-based resources

Home Expert Recommendations

= Recommendation

How can I set clear expectations, and
motivate students, so that they engage in
acti\fe |ea ™m | ng ? Edit | Edt Research | Citation Counts | Past

Versions | Remowe

by Stephanie Chastesn, University of Colorago Boulder  posted June 20, 2017 and revised January 12, 2023

Related Expert
If you teach using active leaming strategies. you may find that Recommendations

students aon'l automatically engage. Studenls may just sit back

and listen, waiting for their peers to term. Luckily, open resistance How can | assess the level of student X
I5 rare engagement in my class?

You hawve the power o impact how students engage with the What are some strategies for the first X
curriculum and the content. How can you suppart students, so they day of class, to set the stage for student
participate in active-leaming activities, and feel that the activities engagement?

are worthwhibe, inleresting, and Tulfilling?

How can | help students become more X
In this lengthy Expent Recommendation, you will find a summary of the résearch on student engagement, expert learners? Metacognitive
recommendations for helping students to engage productively in active lzaming, and concréle examples of how strategies for the classroom
10 INCOMpOrate these ideas in your Classroom

+3 mare
interesfed in mone ideas on sfudent engagement? You can see all my arficies on helping students engage in
gclive leaming, and also gownioad & POF summany of &l recommended engagement sirateqies

Expert Recommendations
Descriptions of What Works for all of us non-PER
(Physics Education Research) people
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https://www.physport.org/recommendations/
https://www.physport.org/recommendations/

Teaching Recommendations

- How can I set clear expectations, and motivate
students, so that they engage in active learning?

- How can I help students work well in small groups,
so they are more likely to engage?

- Where can I find good activities for small group
discussions?

- Best practices for whiteboarding in the physics
classroom

- I suddenly have to move my face-to-face
physics/astronomy course online! What should I do?
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https://www.physport.org/recommendations/Entry.cfm?ID=101200
https://www.physport.org/recommendations/Entry.cfm?ID=101200
https://www.physport.org/recommendations/Entry.cfm?ID=101224
https://www.physport.org/recommendations/Entry.cfm?ID=101224
https://www.physport.org/recommendations/Entry.cfm?ID=93638
https://www.physport.org/recommendations/Entry.cfm?ID=93638
https://www.physport.org/recommendations/Entry.cfm?ID=101319
https://www.physport.org/recommendations/Entry.cfm?ID=101319
https://www.physport.org/recommendations/Entry.cfm?ID=119906
https://www.physport.org/recommendations/Entry.cfm?ID=119906

PER Background

- Arguments for skeptical colleagues

- Ten results of physics education research that every
physics instructor should know

- Best Practices for Administering Concept Inventories

- Addressing common concerns about concept
inventories

- Normalized gain: What is it and when and how
should I use it?

- Effect size: What is it and when and how should 1
use it?
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https://www.physport.org/recommendations/Entry.cfm?ID=93342
https://www.physport.org/recommendations/Entry.cfm?ID=93336
https://www.physport.org/recommendations/Entry.cfm?ID=93336
https://www.physport.org/recommendations/Entry.cfm?ID=119636
https://www.physport.org/recommendations/Entry.cfm?ID=93462
https://www.physport.org/recommendations/Entry.cfm?ID=93462
https://www.physport.org/recommendations/Entry.cfm?ID=93334
https://www.physport.org/recommendations/Entry.cfm?ID=93334
https://www.physport.org/recommendations/Entry.cfm?ID=93385
https://www.physport.org/recommendations/Entry.cfm?ID=93385

What can |l use in class?

X PhysPort

9/9/2023

} Supporting phy: ching with research-based resources

Home Expert Recommendations

Get Advice on Teaching and More Get Teaching Materials

PhysPort hosts several collections of free open-

Where can | find good questions to : i .
source curricular materials for teaching Physics

use with clickers or Peer Instruction?

How do | use PhET simulations in -
my physics class? 4

More

o

Explore

@ How do | design a SCALE-UP
classroom?

Find Research-Based Teaching Methods for Your Class

Teaching Methods and Materials

Our collection includes example materials and implementation
resources for.

« Full curricula

» Curriculum supplements
« Strategies and techniques
+ Tutorials and labs

)

Browse

+ Computer simulations

https://www.physport.org/Teaching.cfm

Recommendations, Content, Methods

MPTL 2023 - Prague CZ
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https://www.physport.org/Teaching.cfm
https://www.physport.org/Teaching.cfm

Shared Teaching Resources?

 ACORN “Student Resources” based Physics Tutorials—
Supporting student sense-making

* Maryland Open Source Tutorials — Interactive group
exercises from Kinematics to Electric Potentials

e Curricular Exercises for Quantum Mechanics — Tutorials for
standard Quantum topics, experiments to Computation

e Graduate Physics Group Exercises — Interactive Group
resources for the Graduate Core Courses
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https://www.physport.org/curricula/ACORN/
https://www.physport.org/curricula/MD_OST/
https://www.physport.org/curricula/ACEQM/
https://www.physport.org/curricula/gradgroupwork/

What are my students Learning?

K- PhysPort

Supporting physics teaching \*, research-based resources

Home Expert Recommendations
Get Advice on Assessment and More Score and Compare Results
Best practices for administering » Score, visualize, and analyze your students’

. . g h-b nd a coment
concept inventories results on research-based assessments

= Compare to data uploaded from teachers like you

Best practices for administering =
attitudes and beliefs surveys q
More i - = Explore

Administering research-based o
assessments online e N

Find Assessments for Your Class

Our collection includes example questions and full Browse Assessments
assessments® for: S

)

Browse

* Full it download is only available for Verified Educators

https://www.physport.org/Assessment.cfm

Recommendations, Search, Analysis
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https://www.physport.org/Assessment.cfm
https://www.physport.org/Assessment.cfm

Find Assessments? (~100)

Browse Assessments

Czech Translations:

Organized by:
e Subject
e Level
* Format
* Research
* Language
* Focus
* Problem Solving
e Lab Skills
* Content Knowledge

HOW to use

Force Concept Inventory, Calculus Concept Inventory

Others are welcome!

9/9/2023
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https://www.physport.org/assessments/

Understand Assessments?

Data Explore w1 Data Explorer:
" Uploa Upload Results and
Learn more from your tests a Download AnalyS|S

The Assessment Data Explorer is an cnline tool for scoring, analyzing, and interpreting the results of your research- sments. Compare
10 your peers and expiore national data to help you undersiand your resulis.

Start learning more from your Visualize assessment data for your class
tests. pa—r— Masywix  YewCews  Dusscssly  Deperimestal
YYYYYY Cover Timar el

: ge:n 1-c:rck smt“:"fj o }lhi!" -l [ “" Wm o Sta ti Sti CS
+ Get practical, personalized o j i CO m p a ri S O n S
Recommendations

recommendations

n Secure and confidential
We use the same SeCcurity measures used b;,- banks and financial INSHtUtoNS 50 vou

can have the ulmast oo ¥ ta is safe

Our database is carefully managed 1o ensure participants’ anonymity is preserved
from other users. Only you have access o your data.

Leam more about how we safequard your data in our FAQ »

Data Explorer:

https://www.physport.org/dataexplorer/
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https://www.physport.org/dataexplorer/
https://www.physport.org/dataexplorer/

How can | teach teachers?

X PhysPort

Supporting physics teaching with research-based resources

Home Expert Recommendations

PhysPort features two collections of video workshops that you can use for:

« training teaching assistants (TAs) or learning assistants (LAs) to use best practices in teaching physics
« professional development for other faculty in instructional best practices

leaming to use research-based teaching in your own classes

. Periscope: Looking into Learning

A" What is Periscope?
What is Periscope?
o, A collection of lessons for faculty and LAS/TAS to: e
» walch and discuss videos of best-practices physics classrooms View
« apply lessons lkeamed to actual teaching situations Collection

practice interpreting student behavior
= become more effective teachers

et Virtual New Faculty Workshop

What is the Virtual New Faculty Workshop? O

Videos of presentations from the live Workshop for New Faculty
in Physics and Astronomy feature:

= leaders in physics education research and cumiculumn development
« feaching lechniques proven to work in many environments

+ cutting-edge developments in physics/astronomy curmiculum and
pedagogy

WView
Collection

Periscope Video Lessons: Class Videos and Discussion Worksheets

New Faculty Workshop: Information from Experts
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https://www.physport.org/workshops/
https://www.physport.org/periscope/Home.cfm
https://www.physport.org/nfw/

Periscope lessons

Perlscope Vldeo Lessons part of Pysporr @ Bruce Mason 8¢ AAPT
Featured Lessons ek
How can I bring out What ideas do students How can | encourage How can | assess group
students'ideas? have about tension and productive student work in a way that is
balancing? debate? equitable?

Browse by Collection

A Best of Periscope -4 g= Instructor Dos and s  Productive group y, (,._‘.' Dissatisfied students
— 1 Don'ts S8 work W

> Equityin {3 Student ideas 222 Howto Run a Prep sov Student perspectives
llaborative leaming | P 1 Session fifm

Lessons for Instructors (New or Experienced)
Video of Student/Student & Student/Instructor interactions

Lesson guide for participants and leaders

Explores some difficult questions/situations
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https://www.physport.org/periscope/Home.cfm

Where can | get physics simulations?

SIMULATIONS
EJS MODELING
CURRICULUM
PROGRAMMING
ToOLS

IS/ HTML
MATERIALS

BROWSE MATERIALS
RELATED SITES
DISCUSSION

ABOUT OSP

APS Excellence in
Physics Education
Award
November 2019

Science
Science SPORE Prize
Neovember 2011

g
The Open Source Physics
Project is supported by
NSF DUE-0242581.

Search the OSP Collection...

|| Computational Resources for Teaching

The OSP Collection provides cumiculum resources that engage students in physics,
computation, and computer modeling. Computational physics and computer modeling
provide students with new ways lo understand, describe, explain, and predict physical
phenomena, Browse the O é or learn more about our tools and curriculum
pieces below,

The Tracker tool extends traditional video Student modeling, the guided exploration
analysis by enabling users to create particle of physical systems and concepts, is &
models based on Newton's laws, Because powerful approach to engaged learning.
models synchronize with and draw Easy Java Simulations provides the
themselves right on videos of real-world computational tools for students and
objects, students can test models faculty to explore physics without the need
expenmentally by direct visual inspection. for leamning details of jawa programming.

Learn more about Tracker Leam more ab:

Curclam Pockaves

QSP curriculum packages combine
computer simulations with tutonal
materials and student worksheets.
Packages can be modified to meet the
needs of faculty and students

Open Source Physics provides extensive
resources for computational physics and
physics simulations. Included are:

An Eclipse environment for OSP
= OS5P Source Code Libranies

» OSP best practices

» Documentation

| Tools

OSP provides several general applications
for physics teaching, student activities, and
curriculum distribution. These are:

Launcher - Simulation packages.
r r = Video analysis.

EJS - Easy Java Simulations.
Data Tool - Data analysis.

OSP News

Tracker Online

A JavaSeript version of Tracker
version & that runs on all
platarms, including Chromebooks,
is now available.

News archive

Newest OSP Materials

Aug 24 Tr

May 1
May 3
May 1

Apr 30

Recent Library Comments

Aug 09 - 1:25 AM EST

Lara Robin Simon E posted Hallo
there, When. . to the Trouble-
sho: ker thread.

Recent Discussions

Aug 20 - 11:34 PM EST
Wolfgang posted Ba: is thers an
to the is there an . thread,

Open Source Physics:
https://www.compadre.org/osp

9/9/2023
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Others, of course:
PhET, BU Simulations

OSP: Open, Editable,
Sharable, Runnable
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https://www.compadre.org/osp
https://www.compadre.org/osp
https://phet.colorado.edu/
http://physics.bu.edu/%7Eduffy/classroom.html

Open Simulations EJSS, WebEJS?

Search the OSP Collection...

[Searchlladvanced]

SIMULATIONS
EIS MODELING
CURRICULUM
PROGRAMMING
TOOLS

JS/HTML
MATERIALS

BROWSE MATERIALS
RELATED SITES
DISCUSSION

ABOUT O5P

APS Excellence in
Physics Education
Award
November 2019

Science
Science SPORE Prize
November 2011

LN

The Open Source Physics

Drniass is Ab:

Search Results = Datail Page

|| Computer Program Detail Page
Trajectories in Electric and Magnetic Fields JS Model

written by Wolfgang Christian

The Trajectories in Electric and Magnetic Fields model computes a family of trajectories
charges emitted from a point source isotropically and with the same energy. These
ctories create focal points and caustic surfaces meeting the symmetry line in conical
cusps. The simulation enables users to study these trajectories in both crossed and
parallel magnetic
fields. The user can vary the initial parti

velocity and the field strengths.

Please note that this resource requires at least version 1.6 of Java (JRE).

August 24, 2023

ersions

un examples are available

Trajectories in E&B
Fields Simulation

Open Trajectories in
Electric and Magnetic
Fields Source Code in

Cowa

S [ Description | Model | view | [ =

Download the Model

Title Teaectores InE and B

Trajectories in Electric and Magnetic Fields

The Trajectories in Electric and Magnetic Fields model computes a family of
trajectories of charges emitted from a point source isotropically and with the same
energy. These trajectories create focal points and caustic surfaces meeting the
symmetry line in conical cusps. The simulation enables users to study these
trajectories in both crossed and parallel magnetic fields, The user can vary the initial
particle velocity and the field strengths,

References:
* AL V. Berry, "A curious magnetic multifoliate caustic in the Green function,”

Eur. J. Phys., 2 p22-28 (1981).

* C. Bracher and A. Gonzales, “Propagation of charged particle waves in a
uniform magnetic field.” Physical Review A 86, 022715 (2012)

= J. Boris, Proceedings of the Fourth Conference on Numerical Simulation of
Plasmas describes the numerial ODE solver used in this simulation. Naval
Research Laboratory, Washington, DC, 1070

Credits:

The Trajectories in Electric and Magnetic Fields model was developed by Wolfgang
Christian using the JavaScript version of Easy Java Simulations (EJS) authoring and
madeling tool.

HTML Fe | ./ Tes

=]

= PREVIEW: E-B Ficld Trajectories and ::a.m.nm

greoponeoR
ode]

Bl E:I:]R:i:]

|Drag the soutce poson |

(b Lo it L peser) EXB  ®E||B :I:I\:I:I

Trajectories in Electric and Magnetic Fields

The Trajectories in Electric and Magnetic Fields model computes a family
of trajectories of charges emitted from a point source isotropically and with
the same energy. These trajectories create focal points and caustic surfaces
meeting the symmetry line in conical cusps. The simulation enables users
to study these trajectories in both crossed and parallel magnetic fields. The

Edit Locally

EJSS Editor connects to the OSP Library

NEW DEVELOPMENT: Web EJS!

9/9/2023
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https://www.compadre.org/osp/items/detail.cfm?ID=16531
https://macmath.inf.um.es/editor?id=41227914-440a-4e04-aa32-b034c93bb45f&url=https%3A//www.compadre.org/osp/document/ServeFile.cfm%3FID%3D16531%26DocID%3D5728%26EJSSource%3D1

Video Analysis... for Free?

SIMULATIONS
EJS MODELING
CURRICULUM
PROGRAMMING
TOOLS

JS/HTML
MATERIALS

BROWSE MATERIALS
RELATED SITES
DISCUSSION

ABOUT O5P

APS Excellence in
Physics Education
Award

tioyember

Science
Science SPORE Prize
HNovember 2011

e = OSP Tools » Tracker

OSP Tools

OSP provides several stand-alone applications for physics teaching and student activities. These tools are designed for the creation
of curricular packages or to support student modeling and laboratories.

Tracker

Tracker is an image and video analysis package and modeling tool that is
built upon the Open Source Physics Java code library. Features indude
object tracking with position, velocity and acceleration overlays and graphs,
special effect filters, multiple reference frames, calibration paints and line
profiles for analysis of spectra and interference pattemns. It is designed to
be used in introductory college physics labs and lectures.

Tracker can overlay simple dynamic partide models on a video dip. In a
typical video modeling experiment students capture and open a digital
video file, calibrate the scale, and define appropriate coordinate axes just
as for traditional video analysis. But instead of tracking objects with the
mouse, students define theoretical force expressions and initial conditions

for a dynamic model simulation that synchronizes with and draws itself on
the video. The behavior of the model is thus compared directly with that of
the real-world motion. Tracker uses the Open Source Physics code library so
sophisticated models are possible. Video modeling offers advantages over
both traditional video analysis and simulation-only modeling.

A Tracker dyr]

Tracker Online

Tracker and
Tracker Online

where to Fia E0 Video Track Codetinate System View Help
« Tracker EE E e ol | STee % | @ O 0es S-BC.
* 0GP User W Main View: chooss a il or drag It bere to open -
OSP Digital Library Browser x
Fiie Coliections Help
T T T, oS LS e Tache LOa T Frmary s Dot JOpen & ER Sesrch:]
5P Trackes Collection [£]
open source physics modeling
A A
Wy
OSP Tracker Collection
Resources in the OSP Tracker Collection are organized by
subject in the table of contents tree on the left. Double-click
o L L red font folders to display their resources.
O p I St I Cate I I l O e I n g Click a resource in the tree to learn more about it in an html

page here. Double-click the resource to open it in Tracker. For
more information about a resource, including curricular

T k | . t h materials, click the hyparlink at the bottom of its html page.

ra C e r eXa I I l p eS I n e If you are unable to find a desired resource in the table of T

contents tree you may:

OSP Library

9/9/2023
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https://physlets.org/tracker/
https://physlets.org/tracker/trackerJS/
https://physlets.org/tracker/
https://physlets.org/tracker/trackerJS/

Can | share?

SIMULATIONS
EJS MODELING

CURRICULUM
PROGRAMMING
TOOLS

IS HTML
MATERIALS
BROWSE MATERIALS
RELATED SITES
DISCUSSTION

ABOUT OSP

APS Excellence in
Physics Education
Award

aber 2019

Science
Science SPORE Prize
November 2011

iy
The Open Source Physics
Project is supported by
N5F DUE-D442581.

Search the O5P Collection... [Search lAdvanced|

My Folders

Astronomy 106

Astronomy 106 (2 resources, 20 subfolders)
Materials in Support of a College-Level Introductory Astronomy Course at Davidson College.

A survey of the current scientific view of the Universe. Emphasis on the physical and mathematical principles necessary
to understand how astronomers observe and interpret phenomena. Topics indudse the historical development of major
astronomical theories, the interaction of light and matter, the life cyde of stars, and the structure and evolution of the
Universe. Mo laboratory.

| Astronomy 106 Course Home Page

This website is the course ho for the D College Astr (PHY 106) course taught by
Maric Belloni. Many of the following materials were used in the teaching of this course. The materials
can also be found on the Moodle sites:

https://moodle.davidson.edu/course/view.php?id =6496
hitps://moodie.davidson.edu/course/view.php¥id=6497

with provided guest access.
website

— 24 I

College A phy Project
For the past year, as part of teaching the astroncmy dass (PHY 105), we have been taking

astrophotographs. Follow the link to see both our personal and student photos taken in Davidson, NC
either on campus or at the Pine Road Observatory.

website

Copy selected inte: [

| one]

(33 Astronomy 106 Subfolders

L. ("] Physlet-based Simulations for Astronomy (0)
L ical Physics (10)
L) Optics (11)
L. (*) Modern Physics {3)
L. (] Javascript Simulations for Astronomy (17)
L. ) Naked Eve Astronomy (13)
L] Optical (Classical) Astronomy (0)
L (] Solar System Models (12)
L[] Gal (3
()
L. (] optics (12)
L jModern Astronomy (0)
L. ] Stars and Stellar Properties (7)
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MPTL 2023 - Prague CZ

“Shared” File Cabinets
Your Materials
Other’s Materials

A few resources or
an entire course

Restricted to
Registered Users

ComPADRE Resources


https://www.compadre.org/OSP/filingcabinet/share.cfm?UID=10133&FID=17533

Can | share?

SIMULATIONS
EJS MODELING
CURRICULUM
PROGRAMMING
TOOLS

JS/HTML
MATERIALS

BROWSE MATERIALS
RELATED SITES
DISCUSSION

ABOUT OSP

APS Excellence in
Physics Education
Award

N ber 2019

= » Search Results » Detail Page

e Detail Page

written by Loo Kang Wee

The Singapore Open Source Physics site hosts a large collection of open
educational resources for teaching including simulations created with Java or
JavaScript Easy Java Simulation models and video analysis experiments created
with Tracker. Simulations cataloged in the library have links to ready-to-run
web pages and zip files with EJS source code.

The Singapore OSP editor, Loo Kang Wee, also maintains an active blog that
reaches out to teachers about Open Source Physics and other technology
innovations in education and learning.

ps:ffiwant 2study.org/ospsa/

dex, php/interactive-resources/phys...

Subjects Levels Resource Types
General Physics - High School - Collection

- Collections - Middle School - Community

- Curriculum - Elementary School = Weblog

- Informal Education

- Instructional Material

Contributors to the OSP
Community from around
the world

. = Interactive Simulation
Science
Science SPORE Prize Intended Users Formats i
November 2011 - Learners - text/html Physics
- Educators Prrpraca

9/9/2023

Click on the + bution ko expand the list of open educational rescurces.

Easy JavaScript/Java Simulation
Authoring and Modeling Tool

Tracker Video Analysis and

Finding Vector Sum of Two Forces
Modelling Installer

Acting on a Point JavaScript
Simulation Applet HTML5

MPTL 2023 - Prague CZ
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https://www.compadre.org/osp/items/detail.cfm?ID=15208
https://iwant2study.org/ospsg/index.php/interactive-resources/physics

Can | share “Books”?

Sound: fin ﬁnteradwe eBook ,,

L. f Vibrat 2. Wave 3.

Homg = Sound and Parception

Sound and Perception

In this section we mowve from physical properties
which can be measured in the lab such as
amplitude, frequency and waveform to the
corresponding subjective quantities loudness,
pitch and timbre. Our hearing system is quite
sophisticated but what we perceive does not have
a strict correlation with what is measured with
scientific instruments. Because of this there are
many examples where our hearing system can be
tricked which in some cases leads to a pleasant
listening experience.

Chapter 8: Pitch, Loudness and Timbre
* Pitch, Loudness and Timbre
Chapter 9: Fourier Series

+ Sound Texture
« Fourier Series
= Microphone Sound Analvzer

Chapter 10: The Ear and Perception

= The Ear and Perception
+ Beats

Chapter 11: Strings

+ Driven String and Resonance
* Plucked String

» Vibrating Plates Simulation

Chapter 12: Tubes

Standing Waves in a Tube

« Reflection of Waves at a Boundary
+ Impedance

Chapter 13: Parcussion

* Percussion and Drumheads

Kyle Forinash dolfpang CA

Chapter 8: Pitch, Loudness and Timbre
Sections A, B, C, D, and E.

Pitch, Loudness and Timbre

The mechanism of human hearing does not operate as a perfect
imstrument. In this chapter we relate a few subjective measureme)
(things people report after hearing a sound) to objective, scientifid
{measurements made in a laboratory using scientific instruments)|
subjective quantities of pitch, loudness and timbre are related to ||
measurements of a sound wave's fundamental frequency, amplitu
respectively.

-to-run - details

real

Chapter 9: Fourier Series

Sections A and B.

Sound Texture

This simulation explores the aural texture of four basic periodic
waveforms: sine, triangle, square, and sawtooth. The sine
waveform has a single frequency and is the building block of othe
periodic waves by summing harmonics in a Fourier Series as we w)
see in the next section. The richness of the sound is called the
timbre (defined in the previous chapter) and is determined by the
amplitude of the harmonics in the Fourier sum.

ready-to-run - details

Fourier Series

The French Mathematician Jean Baptiste Joseph Fourier showed a
periodic function can be formed from an infinite sum of sines and
cosines, This is very convenient because it means that everything
we know about sines and cosines applies to a periodic function of
any shape. Although the sum is infinite in theory, in many cases
using just a few terms may be close enough to provide a good apyg

ready-to-run - details

Microphone Sound Analyzer

Using this software you can analyze a sound sample captured by
your computer or mobile device microphone.

ready-to-run - details
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x

Share - Fmbed - Investigate - Fullscreen

Microphone Sound Analyzer

Fourier Analysis of Microphone Data

This is not a simulation but rather software for an alternative verson of the Mini-lab on sound analysis
using Audacity in the Video,/audio examples of the previous section.

The software records the sound from the microphone of a computer or moblie device and displays its
amplitude (bottom graph) and frequency (top graph) as calculated by a Fast Fourier Transform (FFT)
algorithm. The reconding length can be varried by changing the number of data points. However, the
number of data points must be a power of two for the algorithm to work. The total range of frequencies
is from 20 Hz to 20 kHz. The minimum and maximum values displaved on the frequency graph can be
adjusted to see a more narrow range of frequencies.

Microphone Sound Analyzer Show: Oaudio Ofreq. ® both

Frequency Spectrum

20

=30

audio level (dB)
s

0T

a0 20 40 &0 80 10.0
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Microphone Signal
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What is ready-to use?

Physlet® Physics

3rd Edition

IV.Thermody

Home = Electromagnetism = Elactric Fialds

Illustration 23.2: Electric Fields from Point Charges “Hw»

Chapter 23: Electric Fields

= Illustrations
23.1: What is a Vector Feld?
23.2: Electric Fields from Point Charges
23.3: Field-Line Representation of Viector Fields

23.4: Practical Uses of Charges and Electric

= Explorations
23.1: Flelds and Test Charges
23.2: Field Lines and Trajectories
23.3: Adding Fields

= Problems

23.1: Find the unknown charge

23.2: What is the net charge?

23.3: Identify the hidden charge distribution
Rank the electric fields

add positive charge:
add negative charge:

This Illustration allows you to add charges by clicking on the appropriate link. All charges are
added at the center of the animation; you must drag charges from the origin to see the effect of
subsegquent charges. Restart.

First, examine the field around one charge. What does the field look like for a 1-C charge? Clear
the charge and add a 2-C charge. How is that field configuration different? Clear the charges and
then add a -2-C charge. What is the difference? Notice that the strength of the field is
represented by the color of the field vectors. White is the smallest magnitude (zero) and black is
the greatest, with blue, green, and red in between. When the charge is negative, the electric field
vectors change direction and now paint in the opposite direction. Positive charges have field
vectors that point radially cutward, and negative charges have field vectors that point radially
inward.

yniformiy charged rod

“ Supplements

Physlet Physics
Physlet Quantum Physics
STP Book (Stat Mech)

9/9/2023 MPTL 2023 - Prague CZ

In use since 1995. Each very
specific.

Online & runnable:

lllustrations: Look/move
around, create, guided, with
answers

Explorations: Tutorial,
students seek answers,
students decide
measurements

Problems: Conceptual to

numerical, require
information from physlet
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https://www.compadre.org/Physlets/electromagnetism/illustration23_2.cfm
https://www.compadre.org/Physlets/
https://www.compadre.org/pqp/
https://www.compadre.org/stpbook/

Adding
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Partnership for Integration of mputation into Undergraduate Physics

computation to my course?
QO PICUP

Home Exercise Sets quﬂ'f Commons Resources

Welcome to PICUP!

View the PICUP Collections - materials and support for integrating computation:

Exercise Sets Faculty Commons Videos

All EEM Exercise Sets

acin Pt of 4 € g o e

¥ Introduction 10/GO...

>

If you have any questions, we \

Community Events About PICUP
2 %e .',' Jdein the PICUP Community on
r’ .
+ l' Slack for th JiECUSSIONS on

Sign up to receive PICUP Announcements

Upcoming Events

o Joint UMN/Twin Cities + PICUP RegionalE
Workshop 2023

Sustainably Infegrating Computation info
Undergraduate Fhysics Courses
Date: November 18, 2023

This day-long workshop will include demonstrations
and discussions about various aspects of integrating
computational activities into physics courses at all
levels from introductory 1o advanced. There will be
qguided working time wherein participants will explore
tested computational exercises, will build an outline for
including computational activities inio their courses,
and discuss infegrating computations throughout the
curniculum. Participants will be encouraged to become
ppart of a growing community of physics educators
dedicated to improving the physics curriculum through
including computation as a standard problem solving
method. Click the link above for mone information and

1o register
« Other workshops and events
« Check ou "Community” page

Partnership for Integrating Computation

into Undergraduate Physics:

An active community

MPTL 2023 - Prague CZ
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https://www.compadre.org/picup
https://www.compadre.org/picup
https://www.compadre.org/picup

What can | use?

zration of Computation into Undergraduate Phy:

Home Exercise Sets Faculty Commons Resources Community

= Falling Sphere with Air Resistance Propertional to o?

Falling Sphere with Air Resistance Proportional to v? |

{elty Rioos - Published July 17, 2016

This set of exercises requires the student to generate a computational mogel of the 10 motion of a
spherical object dropped from a tall buliding, and then graph and analyze the output of the model. It also
guides the student in exploring the accuracy of a computational algorithm by comparing the computationsal
results with an exact solution cbtained analytically. The numerical approach used is the simple Euler
method.

Subject Area  hechanics
Levels First Year and Beyond the First Year
Available Implementations  C/C++, Foriran, Glowscript, Haskell, IPython/Jupyter Notebook, Mathematica
MATLAB, Python, and Spreadsheet
Leaming Objectives  Students who complele these exercises will be able to:

« model the motion of a falling sphere with air resistance in one dimension using the
Euler algorithm (Exercise 1),

produce graphs (position and velocity vs. time) of the computational sciution
(Exercises 2-6).

assess the accuracy of the computational solution by comparing it 1o the analytical
solution (Exercises 2 and 3)

describe changes in the behavior of the moded (e.g., time to approach terminal
wvelocity) based on changes 1o properties of the falling sphere (2.9, mass and
cross-sectional area) (Exercises 4-6),

describe ways to test the accuracy of a computational sclution when there does
mot exist a known analytical solution (Exercise 7).

Instructor's Guide  Theory  Exercises  Code  Solutions 1 Comment Add Errata

Pseudocode
Code Templates (0) ?
Completed Code (11)
Additional Resources (1)

Data Files (0)

Events About PICUP

Download Exercises - Word

Full Download - Zip

Did you have to edit this material to fit
your needs? Share your changes by

Kelly Rogs, “Falling Sphese with Air
Rasistance Propertional to v
Published in the PICUP Collection, July
2016,

hitps:iidoi org/10. 1119/PICUP Exercise
faltsph

DO 10 1119/PICUR Exercise fallsph

The instructor matarials ara 22016
Kelly Roos

The exercises are released under a
rgativ mmons Attribution-

PICUP Exercise Sets

9/9/2023
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Created for, used in and
by classes:

Student Activities
Physical Problems
Peer Reviewed

Restricted:
Instructor Guide
Physics/Computational
Theory
Code (Multiple)
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https://www.compadre.org/PICUP/exercises/exercise.cfm?A=fallsph

What can | use?
PIGUP

Partnership for Integration of Computation into Undergraduate Phys

Home Exercise Sets Faculty Commens Resources

= Introductory Python Tutorials in Jupyter

Introductory Python Tutorials in Jupyter

Faculty Commaons material developed by Joshua Samani - Published July 14, 2018

An interactive introduction to basic programming concepts, the Python language, and Jupyler
notebooks including a follow-up problem set for extra practice.

Subject Area  Programming Introductions
Levels High School, First Year, and Beyond the First Year
Available Implementation  |Python/Jupyler Notebook
Time to Complete 150 min

Instructor's Notes Materials Add Comment  Add Errata

Documents (3)
Completed Code (0)

Data Files (0)

My Account | Logout
My Reviews | My Bookmarks

Feedback
Community Events About PICUP
i PICUP

Faculty
Commons

The “Faculty Commons™ is a place to
easily contribute computational
curmicular materials.

Joshua Samani. TIntroductory Python
Tutorials in Jupyter,” Published in the
PICUP Caollection, July 2018

The instructor materials are £2018
Joshua Samani

l: BY NC SA

PICUP Faculty Commons
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Examples from Faculty:
Simpler submission
Less information

Editor reviewed

Restricted to Instructors
Only
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https://www.compadre.org/PICUP/exercises/Exercise.cfm?A=pytutorials&S=1

How do | start with computation?

Home ] Exercise Sets ] Faculty Commons ] Resources T Community I Events I About PICUP

Resources

Search Resources.

Important Resources

An Overview of the Effective Practices for Physics
Programs (EP3) Guide

The EP3 guide provides steps for improving your physics curriculum,
including a section on how to i ally integrate cor ion info your
program.

Read more »

PICUP Capstone Report

A short summary of the 2021 PICUP Virtual Capstone Conference Report,
along with links to the report itsell.

Read more »

Numerical Integration of Newton's Equation of Motion

MNumerical integration methods from Appendix 34 of An Introduction to
Computer Simulation Methods 3rd Ed.. by H. Gould, J. Tobochnik, and W,
Christian (2007).

Read more »

Key Resources on Getting Started

This is a salection of recorded workshops on getting started with Jupyter,
OcatveiMatiab, spreadshests, Glowseript, and p5.js.
Read more »

Practices

A Welcome to Let's Code Physics

by W. Brian Lane

LET'S CODE
PHYSICS

remain inaccessible.
Read more »

Tags: pylhon, infra

The Let's Code Physics YouTube channel has many
tulerials freely available for you to integrate into your
physics course. Designed for physics courses of any
level, these tutorials introduce physics oom&m and
computational methods together to halp your students
explore interesting problems that would otherwise

March 17, 2021

PICUP Events

Introducing Computation: A Lab

'"":‘:'_ by Kevin Adkins & J

y Infroductory physics]

/ time and finding tim

! trivial. One altarnatiy

exercises to the lab

replace a few traditional labs with computal

material, Here, we describe our computatiol

presant two complete exercises.
Read more »

Home ] Exercise Sets ] Faculty Commons ] Resources ] Community T Events T About PICUP

Events

PICUP Resources

9/9/2023

Recordings of Past Conferences and Workshops

2021 Capstone Confgrence 2020 Virtual Conference 2020 Virtual Workshop

et
T

Upcoming Events

\.— Joint UMN/Twin Cities + PICUP Regional Workshop 2023

Saturday, November 18, 2023

) Comp ion into Undergraduate Physics Courses

This day-long workshop will include demanstrations and discussions about various aspects of | P into physics courses at
all levels from introductory 1o advanced. There will be guided working time wherein participants will explose tested computational exercises, will bulld an
oulline for including computational activities into their courses, and discuss i ) p throughout the curriculum. Participants will be
encouraged to become part of a growing community of physics educators dedicated to improving the physics curriculum through including computation as
a standard problem solving method. Click the link above for more information and to register.

MPTL 2023 - Prague CZ
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https://www.compadre.org/PICUP/events/
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What do | know about Biology?

Living Physics (@ Ssearch ") DISCUSS REVIEW PROCESS  MYPORTAL
Portal
Resources and community for

phyh;sTopm Life Sciences Topics ~ Resource Types  Pedagogies  Co
teaching physics for life sciences

Living Physics Portal

\Welcome to our community nof high -qu""!‘w materials for

teaching physics to life scien at the collegeiegel.

Find Quality Participate in Our
Curricular Materials Supportive Community

Join our community discussions of
teaching physics for life sciences

Search our Library
‘ Q  Search ‘

Living Physics Portal
https://www.livingphysicsportal.org/

Changes in Bioscience Education
Experienced Instructors Sharing their work
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https://www.livingphysicsportal.org/
https://www.livingphysicsportal.org/

What interests life science students?

“ Living Physics
Portal

Resources and community for
teaching physics for life sciences

:  PhysicsTopics  Life Sciences Topics  Resource Types  Pedagogies  Courses L"

\ B
) DISCUSS REVIEWPROCESS  MYPORTAL ( {)

Remote Learning

Pedagogical Approach

Skill / Competency

Eq it Meeded
Com ally Avail
Library

Fluid dynamics with applications to cardiology
Homework, Instructor supplement, In-class activity, Clicker questio

G):
W i ki s Caler
© 3MORE

Fluid Statics with Applications to Cardiology and C v
Respirati

a3

Physics of the Cardiovascular System - Five Section (¢ «»
Module
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Less!

Frictionless Incline Plane
Ballistic Motion w/o Air
Lightbulbs

More!

Fluid Dynamics
Animal movement
Nerves

Medical Machines
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How do | structure my stuff?

FIES Folders/Subfolders
ki 28 Editable/Formatted files
URLs if needed
- ) Instructor Resources
Highlights & Abstract
2 ’ Resource Types
B Physics, Bio, Chem, and
e eI Math topics

Community Library: Contributions with minimal information
Available only for Logged-in Verified Educators
No or very quick check by editors
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https://www.livingphysicsportal.org/details/f438699f-ec02-4929-ad1d-4b685a2bbd08

What do other

instructors need?

wvine P - \ = - .3 - LT e = .
Living Physics Search DISCUSS  REVIEW PROCESS  MYPORTAL ( 2)(  Logout
LU

Portal

Resources and community for srowse  Physics Topics  Life Sciences Topics  Resourt

teaching physics for life sciences

Fluid Statics with Applications to Cardiology and

Respiration

INSTRUCTOR GUIDE

Duration: 3 =
Commercially Available:
Equipment Required: Mo«

Specific equipment needed: The f

Basic Implementation Tips & Tricks: Student

How does this resource fit into the flow of your course?

Pedagogical Approach; Peer truct T

Skills / Competencies: Estimat

ceTypes  Pedagogies Courses { Contribute )

P ————

o -

_ - Research Results:
-
Duration, Equipment,
Basic Tips & Tricks,
Course Fit, Pedagogical
Approach, Skills
Addressed, Insight
from the Resource,
Life-Science
Connections

Vetted Library: Teaching Info., Editorial Review

9/9/2023
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What are some numbers?

File Count | Resource Count | Description Resource Count | Description
1149 164 In-class activity 243 Classical Mechanics
145 45 Clicker question 139 Thermo & Stat Mech
365 98 Lecture materials 133 Fluid Mechanics
566 104 Lab 123 Electricity & Magnetism
21 31 Demonstration 114 Optics
247 52 Video T 107 Oscillations & Waves
Resource Count | Description
689 137 Pre-class assignment . i 56 Modern Physics
208 Human and Animal Physiology
D7D 280 Homework . . 43 None
165 Medical Applications
273 78 Exam problem ) i .
149 Cross-cutting Biological Concepts
451 134 Student reading ; :
128 Biomechanics
34 14 Project .
84 Molecular and Cellular Biology
1346 332 Instructor supplement
84 None
1368 292 Restricted access i .
23 Biochemistry
6 Evolution
4 Ecology
3 Botany
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What more is there?

e PER Central:

Getting started in PER, Annual PER Conferences, PER
Dissertations, Research literature, etc.

e Advanced Labs:

Lab “Immersions”, Lab Conferences, Manuals, Software,
etc.

e Adopt-a-Physicist:
Connect with High School classes around the word.
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https://www.per-central.org/
https://www.per-central.org/per_reviews/volume2.cfm
https://www.per-central.org/perc/
https://www.per-central.org/search/search.cfm?qc=Dissertation
https://www.per-central.org/search/search.cfm?qc=Dissertation
https://advlabs.aapt.org/
https://advlabs.aapt.org/wiki/ALPhA_Laboratory_Immersions
https://advlabs.aapt.org/conferences/
https://www.adoptaphysicist.org/

Challenges & the Future?

* Moving infrastructure to the cloud

Encouraging and aiding authors to submit

Editorial processes

Supporting new partners/projects

Handling legacy content/legacy code

Funding
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A Few References

PhysPort as professional development to foster creativity in teaching, Linda E.
Strubbe, Adrian M. Madsen, Sarah B. McKagan, and Eleanor C. Sayre. Physics
Education Research Conference 2020

Beyond teaching methods: Highlighting physics faculty’s strengths and agency,
Linda E. Strubbe, Adrian M. Madsen, Sarah B. McKagan, and Eleanor C. Sayre.
Phys. Rev. Phys. Educ. Res. 16, 020105 (2020)

The Physlet Approach to Simulation Design, Wolfgang Christian, Mario
Belloni, Francisco Esquembre, Bruce A. Mason, Lyle Barbato, Matt Riggsbee. Phys.
Teach. 53, 419-422 (2015)

Examining course syllabi: Introductory physics for life sciences, Remy Dou, Raluca
Teodorescu, Adrian Madsen, Edward F. Redish, and Mark Reeves. Phys. Rev. Phys.
Educ. Res. 15, 020143 (2019)

Teaching strategies predict instructors’ perceptions of their effectiveness in
engaging students in introductory physics for life sciences courses, Ellen Altermatt,
Raluca Teodorescu, and Ellen R. Iverson. Phys. Rev. Phys. Educ. Res. 17, 020133
(2021)
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https://www.per-central.org/items/detail.cfm?ID=15536
https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.16.020105
https://pubs.aip.org/aapt/pte/article/53/7/419/277334/The-Physlet-Approach-to-Simulation-Design?searchresult=1
https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.15.020143
https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.17.020133
https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.17.020133

What Are Your Questions?

(Thank you)
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