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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

What is PhysPort?
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Faculty have big questions.
What works best 
for my context?

How to compare 
teaching methods?

Which assessment 
should I use?

How do I support 
diverse learners? course program

How do I 
prepare TAs?
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PhysPort can help.
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Supporting 
physics teaching  

with research-based 
resources

Faculty-centered 
online resources

Synthesis 
research

Finding 
information  
and advice

Changing 
teaching 
practicesNFW is 

overwhelming.
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physport.org
go here now.
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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.
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Teaching Methods
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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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Now that I want that, 
where can I get it?
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clicker questionstutorials

lab ideas

compadre.org

collections of 
teaching 
materials

free!

Physport's 
parent

teaching materials
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Open Source Physics
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www.compadre.org/osp/

parallel 
session
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Advanced Labs
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www.compadre.org/advlabs/
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Filing cabinet
• NFW collection 
• Make your own 

collections!
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bit.ly/compadre-nfw
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Assessment Resources
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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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Assessment Resources

• Search for RBAs 
• Get administration details 
• Sample questions & typical results 
• Download RBAs 
• Download usage guides

14

physport.org/assessments

Verified educators!
For faculty and 
teaching staff 

free, easy

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

15

Research summary

Typical results
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Data Explorer
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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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physport.org/workshops

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

Online workshops

17
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Videos of students working with handouts for  
training TAs and faculty in best-practices.

Periscope physport.org/periscope

Available now!
66 lessons 

Facilitators' Guide
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What do you want to do?
A. I have questions like "what's available for..." and "how do I...".   

I want to explore resources on PhysPort and ComPADRE on my device. 
B. I want to try a Periscope lesson about  

"What instructor behaviors facilitate student learning?" 
C. I want to have a discussion around questions like  

"What do we know about...".  Please show me more data! 
D. My brain is full and I want some time to process what we've done.

19
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Data

20
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Von Korff, J., et al (accepted). Secondary Analysis of Teaching Methods in 
Introductory Physics : a 50k - Student Study. American Journal of Physics21

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
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Von Korff, J., et al (accepted). Secondary Analysis of Teaching Methods in 
Introductory Physics : a 50k - Student Study. American Journal of Physics21

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
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Does class size matter?

22

• 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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Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students 
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Both classes learn the same amount during instruction.Both classes learn the same amount during instruction, 
but the reformed class fails to forget afterwards.
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Surveys of student beliefs about physics

25

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.

• How much do students’ beliefs align with physicists? 
• Measure shifts in  

physicist-like belief 
• CLASS, MPEX

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.

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

Student Beliefs



What are physicists?

27 Irving, P. W., & Sayre, E. C. (2016). Developing 
physics identities. Physics Today, 69 (May).

ready perceived themselves as physicists. To them, the essen-
tial feature of being a physicist is having a physics mentality.
As Jed put it, “Why [is this person] a physicist? Just liking it
really. I mean, anyone can be a physicist if they show interest
in it. I mean, people think you need a lot of schooling to be a
physicist, [but] anyone can be a scientist really, it’s just whether
or not you have the interest in it.” 

Students in the “low-research—commitment” category, who
were nonphysics majors or double majors, felt as though they
had no right to call themselves physicists unless or until they
had commi!ed to studying the subject. Sally, a double major who
had been working in a physics research group for a few months,
was one such student. When asked, “What makes someone a
physicist?” she responded, “I think they are a physicist when
they have declared a commitment to it, em, to the subject,
whether that is declaring a major or spending time studying
it . . . but making a definite commitment to the subject.” 

The categories of perception illustrate how different expe-
riences with physics and physicists can influence ideas about
physics identity. Students in the high-research subcategories
echo the idea, common among physics faculty, of the physicist
as researcher. But a significant cohort of students in upper-
 division classes do not share that idea. Those students gener-
ally do not intend to go to graduate school in physics or ever
participate in physics research. Their career paths, which di-
verge from the expected path for physics majors, need to be
studied in more detail. 

Changing perceptions
We interviewed the students approximately annually for three
years, looking for changes in their perceptions of what it means
to be a physicist. Seven students remained in the study until
the end; figure 2 illustrates the transitions they underwent over
the three years. Six of the seven ended up in either “high 
research—doing independent research” or “low research—
having a physics mindset.” 

From the interview data, the shi# toward the “independent

research” subcategory seems to be mainly a result of the stu-
dents’ experiences with undergraduate research. By engaging
in research and other authentic practices of the physics com-
munity, those students changed their perception of what it
means to be a physicist and developed their physics identity.
They aligned their perceptions of what it means to do physics
to match the experiences that they had in physics research
groups. Those shi#ing to the “having a physics mindset” sub-
category adjusted their perceptions so that they could still
identify as physicists even while pursuing careers outside the
traditional path toward graduate school and research in
physics. However, some students didn’t transition at all, and
some students’ trajectories stopped short before the end of the
study. To explore some of the causal factors that affect students’
trajectories in physics, we selected three students for detailed
case studies.4

Our focus was on so-called affective factors—how students
feel about physics—rather than assessments of their technical
skills. A vast range of affective factors can influence a student’s
choice to pursue or persist with physics: encouragement from
other people, personal interest in physics, perception of the im-
portance of physics, physics test anxiety, and a!itude toward
physics, among many others.5 Of those affective factors, self-
confidence and self-efficacy (belief in one’s own abilities) o#en
have the most significant and powerful influence on one’s
choice to persist with a subject.6

Through the case studies of three students—Sally, Larry,
and Bob—we investigated the influence of affective factors on
the students’ physics trajectories. Both Sally and Bob dropped
out of the study before it was complete. Their last interviews
were in the semester when they both took the advanced labo-
ratory class.

Sally: “I just kind of fell in love with it”
At the time of her first interview, Sally was a sophomore. She
described her first interaction with physics as learning about
energy in middle school. She took physics in high school but

MAY 2016 | PHYSICS TODAY 49

FIGURE 2. OF THE SEVEN STUDENTS who remained in the study until the end, five made transitions from one perception subcategory 
to another; only Larry and Ed remained in their original subcategories. Note that at the study’s end, six of the seven students fell into just
two subcategories.

 Reuse of AIP Publishing content is subject to the terms at: https://publishing.aip.org/authors/rights-and-permissions. Download to IP:  129.130.106.65 On: Wed, 04 May
2016 13:27:14

Sophomores Seniors
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Preparing 
non-faculty 
physicists

AIP Member Societies: Acoustical Society of America • American Association of Physicists in Medicine • American Association of Physics Teachers • American Astronomical Society • American Crystallographic 
Association • American Meteorological Society • American Physical Society • AVS Science and Technology of Materials, Interfaces and Processing  • The Optical Society  • The Society of Rheology 

        

 

Physics Bachelor’s 
One Year After Degree 

Data from the degree recipient follow-up survey for the classes of 2011 and 2012 combined 
Casey Langer Tesfaye & Patrick Mulvey 
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R E P O R T S  O N  
P H Y S I C S  
BACHELOR ’ S   
Physics Bachelor’s, One 
Year Later (September 2014) 
Physics Bachelor’s, Initial 
Employment (forthcoming) 
 

THE 2011 AND 2012  
FOLLOW-UP SURVEYS OF 

PHYSICS BACHELOR’S  
Physics bachelor’s are 
contacted in the winter 

following the academic year 
in which they receive their 

degree.  They are asked to 
share their employment or 

graduate school 
experiences.  These 
reports describe our 

findings. 
 

 
 

Status of Physics Bachelor’s One Year After Degree, 
Classes of 2011 & 2012 Combined 
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Figure 1 

 

Once they receive a bachelor’s degree in physics, new graduates 
typically follow one of two paths: enroll in graduate school or enter the 
employment market. In this publication we will explore the post-degree 
paths of the physics bachelor’s from the classes of 2011 and 2012. 
Within these classes, nearly sixty percent of graduates chose to enroll 
in a graduate program, and about forty percent entered the employment 
market.  

www.aip.org/statistics 

AIP Statistical Research
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Page 4 focus on Physics Doctorates: Initial Employment 
 
 

  

The majority of 
potentially permanent 
positions accepted by 
physics PhDs were in 

fields other than 
physics. 

 

 
 

Figure 3 
 

 
Employment Field of Physics PhDs One Year After Degree,  

Classes of 2013 & 2014 Combined 
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           Note: Employment in physics means an individual’s primary or secondary employment  
           field was in physics or astronomy. Data only include US-educated PhDs who remained 
           in the US after earning their degrees. Data are based on the responses of 419 postdocs,  
           297 individuals working in potentially permanent positions and 87 individuals working  
           in “other temporary positions”. 
 
 

http://www.aip.org/statistics 
 
 
 
 
 
 
 
 
 
 
 
 

The type of initial employment that physics PhDs accepted had an impact 
on whether or not they would be working in the field of physics. Thirty-
eight percent of physics PhDs who accepted potentially permanent 
positions were working in the field of physics, with the remainder 
employed in fields outside of physics. The most common fields for 
physics PhDs with potentially permanent employment outside of the field 
of physics were engineering, computer software, and business or finance 
(Figure 3). 
 
The vast majority of physics PhDs who accepted postdoctoral fellowships 
were working in the field of physics, with most continuing in the field of 
their dissertations. Eighty-six percent of physics PhDs employed in other 
temporary positions were employed either in physics but outside of the 
field of their dissertations, or in different fields entirely. About half of this 
group were employed in the field of education (Figure 3).  

AIP Statistical Research
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Excluding 
non-white, 
non-cis, 

non-male 
physicists

 

February 2014  AIP Statistical Research Center 

Page 8 focus on Trends in Physics PhDs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Figure 5 

The number of physics 
PhDs earned by 

Hispanic Americans has 
increased by about 
300% in less than a 

decade. 

 
Number of Physics Doctorates Earned by African Americans  

and Hispanic Americans, Classes of 1997 through 2012. 
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There have been significant increases in the representation of Hispanic 
Americans among physics PhD recipients.  The number of physics PhDs 
earned by Hispanics Americans has increased by about 300% during 
the last decade.  The number of African Americans earning physics 
PhDs has not experienced a similar growth, with the number of degrees 
earned during the last decade averaging between 10 and 20 PhDs.  

AIP Statistical Research

 

February 2014  AIP Statistical Research Center 

Page 6 focus on Trends in Physics PhDs 
  

 
Percent of Physics PhDs Earned by Women,  

1983 through 2012. 
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The proportion of 
physics PhDs earned by 

women reached an all-
time high of 20% in the 

class of 2012.  

The representation of women at the PhD level has reached an all-time 
high in the class of 2012.  In the class of 2012, 20% of the physics PhDs 
were earned by women, this is up from 13% 11 years earlier. This 
increase along with a growth in the overall number of physics PhDs 
awarded has resulted in a sharp increase in the number of women 
receiving degrees.  Women earned 354 of the physics PhDs in the class 
of 2012, up from only 153 in 2001 (a 131% increase).   
 
The proportion of non-U.S. citizens earning physics PhDs who are 
women is higher than for U.S. citizens.  Women comprised 23% of the 
non-U.S. citizens in the class of 2012 and 17% of the U.S. citizens.  

Figure 4  

The number of women 
earning physics PhDs 

has increased from 153 
in the class of 2001 to 

354 in the class of 2012, 
a 131% increase. 

AIP Statistical Research
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A M E R I C A N  P H Y S I C A L  S O C I E T Y 

LGBT Climate
B U I L D I N G  A N 
I N C L U S I V E 
C O M M U N I T Yin Physics

TM

22

Career transitions

Frequent career transitions for young physicists, which typically involve moving to 
a new institution, can introduce additional challenges to establishing supportive 
relationships and networks; both within their career and within the external 
community. Postdocs were identified as a particularly vulnerable group, because 
these roles are quite short in duration and at a key transitional stage of the career 
pipeline. Additionally, recent data from the APS Membership Survey shows a 
sharp drop-off of physicists who openly identify as LGBT within typical post-
doc age, from 16% aged 18-25 to 2% aged 36-45. They report experiencing a 
lack of community having moved to a new institution from graduate school. One 
participant noted that he was out to students but not to his “‘old school’ advisor.” 
Others spoke of having difficulty with their advisors and described that the 
experience of being a postdoc could be “lonely.” Although this experience may be 
common to many postdocs, those who participated in focus groups perceived that 
needing to re-establish support structures and social networks as a LGBT person 
presented higher barriers.

5 A significant fraction of LGBT physicists have experienced or observed exclusionary behavior.

In the past year, 22% of climate survey respondents reported experiencing and 
39% reported observing exclusionary behavior due to gender, gender expression, 
gender identity, sexual orientation, and/or sexual identity. Figure 6 shows that the 
incidence of observing and experiencing exclusionary behavior is higher for LGBT 
women and gender-nonconforming physicists than for LGBT male physicists. It 
was also higher for trans respondents than for cis LGB respondents.

FIG 6. Observation and experience of 
exclusionary behavior broken down by gender 
and separately by trans or cis identity. Cis 
respondents include all those who did not 
identify as trans.

“I am not really out at work because 
I don’t feel comfortable outing myself 
in the environment. There are no 
other out LGBT+ individuals in my 
department.”

n Yes  n No  

LGBT Men

LGBT Women

GNC

Trans

Cis

OBSERVATION OF EXCLUSIONARY BEHAVIOR

LGBT Men

LGBT Women

GNC

Trans

Cis

EXPERIENCE OF EXCLUSIONARY BEHAVIOR

 25% 50% 75%
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Cid and Kanim, arXiv:1710.02598 
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Where are physics students?
• 1/3 of all physics majors come from Bacc departments 
• 2/3 of physics departments are Bacc only.

29

AIP Statistical Research Cid and Kanim, arXiv:1710.02598 

Research participant institutions

College-going population



Eleanor Sayre, esayre@ksu.eduPhysPort.org 

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

31

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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Organizing your knowledge
• Synthesis research 
• Expert recommendations 
• Teaching method search 
• Assessment search 
• Data explorer 
• Online workshops

32

PhysPort
  Supporting physics teaching 
  with research-based resources

physport.org

SUPER
perg.phys.ksu.edu

PhysPort can help.



Eleanor Sayre, esayre@ksu.eduPhysPort.org 33

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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Periscope

34
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HANDOUT 

What instructor behaviors facilitate student learning? 

1.  What did you notice in this episode? Talk to your neighbor about what you noticed. 

2.  The first step in effectively facilitating student learning is to find out where the students are 
coming from. What does Levi (the instructor) say that gets his students to articulate their 
ideas? 

3.  What does Levi do (nonverbally) to support the students in expressing themselves? 

4.  It can be tricky for an instructor to draw out both sides of a contradictory argument 
without embarrassing anyone. What specific strategies or behaviors does Levi use to keep 
everyone in the game? 

5.  What instructor behaviors facilitate student learning, as suggested in this episode? 

Task for students  (from Open Source Tutorials in Physics Sense-Making) 

Episode: “Depth”

In classes centered on collaborative group work, one of 
the instructor’s most important jobs is to create an 
environment in which students express their physics 
ideas, engage with each other’s reasoning, and get 
closer to a scientific understanding. What instructor 
behaviors best support these goals for students? 

This episode shows an instructor in a tutorial who listens 
to a group of students express their ideas, then helps 
them clarify their different arguments. Sample discussion 
prompts are about what features of the interaction may 
have helped to make it successful. 

Introduction 

Sample discussion prompts 

physport.org/periscope 

Levi 
Alicia Benito 

Cass 

Two containers with small holes in their sides are filled to the 
brim. 

A.  Using a dashed line, sketch the path you think the water from 
each hole will take when it leaves the container.  

B.  Where do you think the water will squirt out the hardest, and 
where the most weakly (or will it be equal)? 

C.  What causes the water to squirt out more strongly from some 
places than from others? Explain the idea that you think 
should guide your predictions from now on. 
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What instructor behaviors facilitate student learning?

• What do you notice?  Talk with the people near you. 
• What does Levi do to draw out students' ideas?

37

physport.org/periscope

HANDOUT 

What instructor behaviors facilitate student learning? 

1.  What did you notice in this episode? Talk to your neighbor about what you noticed. 

2.  The first step in effectively facilitating student learning is to find out where the students are 
coming from. What does Levi (the instructor) say that gets his students to articulate their 
ideas? 

3.  What does Levi do (nonverbally) to support the students in expressing themselves? 

4.  It can be tricky for an instructor to draw out both sides of a contradictory argument 
without embarrassing anyone. What specific strategies or behaviors does Levi use to keep 
everyone in the game? 

5.  What instructor behaviors facilitate student learning, as suggested in this episode? 

Task for students  (from Open Source Tutorials in Physics Sense-Making) 

Episode: “Depth”

In classes centered on collaborative group work, one of 
the instructor’s most important jobs is to create an 
environment in which students express their physics 
ideas, engage with each other’s reasoning, and get 
closer to a scientific understanding. What instructor 
behaviors best support these goals for students? 

This episode shows an instructor in a tutorial who listens 
to a group of students express their ideas, then helps 
them clarify their different arguments. Sample discussion 
prompts are about what features of the interaction may 
have helped to make it successful. 

Introduction 

Sample discussion prompts 

physport.org/periscope 

Levi 
Alicia Benito 

Cass 

Two containers with small holes in their sides are filled to the 
brim. 

A.  Using a dashed line, sketch the path you think the water from 
each hole will take when it leaves the container.  

B.  Where do you think the water will squirt out the hardest, and 
where the most weakly (or will it be equal)? 

C.  What causes the water to squirt out more strongly from some 
places than from others? Explain the idea that you think 
should guide your predictions from now on. 

Transcript
Available now!
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Organizing your knowledge
• Synthesis research 
• Expert recommendations 
• Teaching method search 
• Assessment search 
• Data explorer 
• Online workshops
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PhysPort can help.
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Be a PhysPort verified educator! 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Search for teaching methods 
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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


