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Quantum STPIntro Undergrad Resources   

Open Source Physics  

Advanced Labs 

Adopt: Outreach 

Life Sciences

Upper Division

PER Community

Research-Based Resources

Computational Physics

ComPADRE: Platform, Services, Resources

http://www.compadre.org/quantum
http://www.compadre.org/quantum
http://www.compadre.org/stp
http://www.compadre.org/introphys/search/categories.cfm?t=Collections
http://www.compadre.org/introphys
http://www.compadre.org/OSP/document/ServeFile.cfm?ID=6891&DocID=309
http://www.compadre.org/osp
http://www.compadre.org/advlabs
http://www.compadre.org/adopt
http://www.adoptaphysicist.org/
http://www.compadre.org/ipls
http://www.compadre.org/supc
http://www.compadre.org/per/per_reviews/
http://www.compadre.org/per
https://www.physport.org/
http://www.compadre.org/picup
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www.physport.org

PhysPort
Supporting physics teaching with research-based resources

A web resource to support physics 
professors in using research-based 
teaching and assessment in their classes



Bruce Mason, bmason@ou.eduPhysPort.org AAPT

PhysPort Team

Sam McKagan (Director)
Adrian Madsen (Assistant Director)
Lyle Barbato (development lead)
Matt Riggsbee (visual design)

Ellie Sayre (Research Director)
Eugene Vasserman (security lead)
Josh Weese (development lead)

American Association of Physics Teachers

Kansas State University

Sandy Martinuk
(User Experience)

Theresa Neil Design
Rachel Scherr
Stephanie Chasteen

Periscope Specialists
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“Teach like a Scientist”

A) What does this mean?

B) What will you do?

(Not This)
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Faculty have big questions.

What works best
for my context?

How to compare 
teaching methods?

What are my 
students learning?

How do I support 
diverse learners?

course program

How do I prepare
TAs?

What are you curious about?

What materials are 
available?

What are communities 
creating?
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PhysPort can help.
Supporting

physics teaching 
with research-based 

resources

Faculty-centered
online resources

Synthesis
research

Finding 
information 
and advice

Changing
teaching
practices

NFW is
overwhelming.
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ComPADRE can help.

Vetted Library of
Teaching and Support 

Resources

Free and Open
Resources

Search
Browse
Collect
Share

Conference
Proceedings

Community 
Collections and 
Development
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Friendly articles that interpret and synthesize PER results for physics faculty.

physport.org/recommendationsExpert Recommendations

Want to contribute?

Have a suggestion?

esayre@ksu.edu

smckagan@aapt.org

Real questions.

Research-based answers.

Faculty-centered resources.

What should I do about …. ?
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Teaching Methods
physport.org/methods/

• Type of method

• Level & Setting

• Coverage & Topics

• Instructor Effort

• Research validation
• Compatible methods

• Similar methods

• More information

How do I know which way to teach?
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Assessment Resources
physport.org/assessments

These are:

• Generally multiple-choice surveys

• Carefully crafted questions 

• Conceptual topics across physics 
curriculum

• Additionally: beliefs, 
problem-solving skills, affect

80+ available

How do I know if my students are learning?
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Force Concept Inventory

Research summary

Typical results
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ComPADRE Library

Search

Browse

Vetted

Sharing

Details

Faculty-Focus

compadre.org/portal/search/advanced.cfm

Where can I find things to use in my class?
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Open Source Physics www.compadre.org/osp/

As Seen
on

Tuesday

What are some special Collections?
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Questions so far?
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What do you want to do now?

A. I would like to explore the PhysPort Teaching Methods and 
Expert Recommendations help

B. I want to find out more about the many available Learning 
Assessments and how I might use them

C.I want to explore ComPADRE Community Resource 
Collections for Computation, OSP, and Advanced Labs

D. I want to look through vetted examples of ComPADRE
content on different topics and levels
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physport.org

For A & B: 

For C: 

compadre.org/picup

compadre.org/advlabs

compadre.org/osp

For D: 

Open Source Physics

Advanced Labs

Computation in UG Phys

compadre.org/books/nfwdl
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physport.org/workshops

Video workshops for training teaching assistants and 
faculty professional development in best practices

Online workshops: Periscope
& NFW
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Videos of students working. Handouts for 
training TAs and faculty in best-practices.

Periscope physport.org/periscope

Available now!

66 lessons

Facilitators' Guide
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Bruce Mason, 
Eleanor C Sayre, 
Sam McKagan, 

Adrian M Madsen
Available now!

66 lessons

Facilitators' Guide

Periscope

Videos of students working with handouts for 
training TAs and faculty in best-practices.

physport.org/periscope
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Data Explorer

Data Analysis: So you don’t have to!

Visualize and compare your students’ performance on research-based 
assessment instruments.

Upload your data

Explore your data

Download a report

physport.org/DataExplorer
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Data Explorer physport.org/DataExplorer
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Data Explorer physport.org/DataExplorer
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Data Explorer physport.org/DataExplorer
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Data Explorer physport.org/DataExplorer
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Data Explorer

• Compare multiple courses

• Track your courses over time

• Group and split by gender, major, section, 
instructor, etc

• Easy upload, automatic pre/post matching 
and scoring

• Download pdf reports for your tenure file

• Compare to national averages

• Coming soon: Add custom assessments

Available now!

FCI, FMCE
CSEM, BEMA
CLASS, MPEX

Available soon!

80+ 
research-based 

assessments

Custom assessments 
for researchers and 

departments

physport.org/DataExplorer
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Filing cabinet

• NFW collection

• Join ComPADRE & 
Make your own 
collections!

bit.ly/compadre-nfw
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Interactive eBooks

www.compadre.org/books/SoundBook

www.compadre.org/books/wavesinttut
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Data
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Synthesis research

Interpret the results of 
diverse PER studies

Weighted combination
of published studies

Vulnerable to 
publishing bias

More robust than 
single study

Von Korff, et al (in press). Secondary Analysis of Teaching Methods in 
Introductory Physics : a 50k - Student Study. AmJPhys

Madsen, McKagan, & Sayre (2015). How Physics Instruction impacts 
students’ beliefs about learning physics. PhysRevST-PER

Madsen, McKagan, & Sayre (2013). Gender gap on concept inventories in 
physics: What is consistent, what is inconsistent, and what factors 
influence the gap? PhysRevST-PER

100,000 students
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Mechanics teaching

Interactive 
engagement 
is better than 

traditional lecture

active learning
students do stuff

many different ways

chalk-and-talk
sage on the stage

cookbook labs

50,000 Students



Bruce Mason, bmason@ou.eduPhysPort.org AAPT

Surveys of student beliefs about physics

• How much do students’ beliefs align with physicists?

• Measure shifts in 
physicist-like belief

• CLASS, MPEX

Adams, W. K.,  et al  (2006). New instrument for measuring student beliefs about physics and 
learning physics: The Colorado Learning Attitudes about Science Survey. Physical Review 
Special Topics - Physics Education Research, 2(1), 010101.

12 beliefs and 
attitudes surveys 

available on 
PhysPort!
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Madsen, A. M., McKagan, S. B., & Sayre, E. C. (2015). How Physics Instruction impacts students’ 
beliefs about learning physics. Physical Review Special Topics — Physics Education Research.

• 24 studies

• Teaching method, 
class size,
student population

"Ordinary" IE
is not enough.

Student Beliefs

more physicist-likeless physicist-like
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Madsen, A. M., McKagan, S. B., & Sayre, E. C. (2015). How Physics Instruction impacts students’ 
beliefs about learning physics. Physical Review Special Topics — Physics Education Research.

• 24 studies

• Teaching method, 
class size,
student population

"Ordinary" IE
is not enough.

Focus on 
connecting ideas 
and observations.
("model building")

Student Beliefs
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Does class size matter?

• Different sizes use 
different IE methods.

• Same trend for 
lecture and lab

no.

Von Korff, J., et al (2016). Secondary Analysis of Teaching Methods in 
Introductory Physics : a 50k - Student Study. American Journal of Physics
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Does institution type matter?

• Reduced Carnegie classification

• Only US schools

no.

• Highly dependent on 
publishing effect

• Data are mostly Doc 
institutions.

Von Korff, J., et al (2016). Secondary Analysis of Teaching Methods in 
Introductory Physics : a 50k - Student Study. American Journal of Physics
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Gender gaps in learning physics

Madsen, A., McKagan, S. B., & Sayre, E. C. (2013). Gender gap on concept inventories in physics: What is 
consistent, what is inconsistent, and what factors influence the gap? Physical Review Special Topics -
Physics Education Research, 9(2), 020121.

Men outperform women on RBAs
Mechanics: Men = .43; Women = .37

E&M: Men = .42; Women = .36

This is smaller than
the Trad / IE gap.

There is no single factor 
which causes or 

maintains the gap.

Bias can be subtle.  
Need process measures.
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Gender gap: causes

Type of factor Examples Explains part 
of gap?

Background and 
preparation

high school GPA, major, 
physics1 grade, years of physics

no

Other assessment other RBAI scores, grade in class yes

Teaching method Level of IE, Studio physics, etc 
inconclusive 

or no.

Sociocultural factors
stereotype threat, beliefs 

inventories, locus of control
often yes.

Question construction
Item analysis, everyday vs. 

feminine context
no
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Week in the quarter

RIT  Workshop course

Week in the quarter

OSU Traditional course

Different teaching methods

Traditional classes are 
traditionally disappointing.

<g> = 0.25

<g> = 0.5

Both classes learn the same
amount during instruction, but the

reformed class fails
to forget afterwards.

Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students learn; 
actively-engaged students remember" AJP

r
r

A

r

r
B

VA = VB

At which point is the Electric Potential greater?
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Digital Library: Collections of
web-accessible materials

Don’t Re-Invent the Wheel!

Brought to you by the AAPT
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Don’t Re-invent the Wheel!

• Synthesis research

• Expert recommendations

• Teaching method search

• Assessment search

• Data explorer

• Online workshops

PhysPort
Supporting physics teaching 
with research-based resources

physport.org

SUPER
perg.phys.ksu.edu
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Be a PhysPort verified educator!
Download assessments
Take online workshops

Learn about better teaching!
Search for teaching methods

Read recommendations from experts

Do Physics Education Research!
Discover how students learn

Build better pedagogy

Email us to learn more:
smckagan@aapt.org

esayre@ksu.edu

PhysPort
Supporting physics teaching 
with research-based resources

physport.org

SUPER
perg.phys.ksu.edu
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