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Overviews of over 50 research-based teaching methods help 
physics educators learn about these methods including when 
and how to use them, the research behind them, and example 
materials and classroom video of the methods being used. 
Educators can also find extensive downloadable implementa-
tion guides for some of the teaching methods that include all 
relevant information for using the teaching method and links 
to resources for learning more. In most cases the teaching 
materials that accompany the teaching methods described on 
PhysPort are free, though some are available for purchase. 

The Assessments section of PhysPort offers access to over 
90 research-based assessments and includes all the necessary 
information to use the assessment such as the course level, 
format, duration, how to administer and score, and typical 
results. Educators can filter by a variety of categories to easily 
find the assessment they are looking for. PhysPort has assess-
ments for most physics content topics, as well as assessments 
for non-content topics like beliefs and attitudes, self-efficacy, 
problem solving, and lab skills. The PhysPort Data Explorer 
enables educators to automatically analyze the results of many 
of the research-based assessments in physics and astronomy. 
This online tool quickly, easily, and securely uploads a spread-
sheet of student assessment results supplied by the instructor, 
and then visualizes the pre- and posttest results several ways, 
including the overall average normalized gain and effect size, 
a breakdown by topic, and a comparison to the national aver-
age for that assessment. The Data Explorer is free to use. 

The Workshops tab includes two sets of video lessons. The 
“Virtual New Faculty Workshop” is a set of videotaped ses-
sions from the live Workshop for New Physics and Astronomy 
Faculty. These sessions feature leaders in physics education 
presenting about research-based teaching techniques, cur-
riculum, and pedagogy. The Workshops tab also includes the 
Periscope collection of video-based lessons for teaching as-
sistant (TA) and learning assistant (LA) training. In these les-
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PhysPort (www.physport.
org) has become the go-to 
place for physics educators 

to learn to apply research- based 
teaching and assessment in their 
classrooms. Usage (defined as the 
total number of visits) has dou-
bled every two years since the site 
was released in 2011, and 20% of 
all U.S. physics faculty and 7% of 
U.S. high school physics teachers 
are now verified educators on 
PhysPort. The lead author con-
ceived of PhysPort in 2007 after 
meeting many physics instructors 
interested in incorporating results 
of physics education research (PER) in their classrooms but 
with no idea where to start. At the time, most PER results were 
only available in research journals, which required instruc-
tors’ time and effort to find articles and read them, and there 
was no central place to learn about results and implications 
for classroom practice. Throughout its development, PhysPort 
has been based on user research: PhysPort staff interview 
physics instructors about their needs, design the site based 
on those needs, and conduct usability testing to see how they 
meet those needs. PhysPort is a joint product of the American 
Association of Physics Teachers (AAPT) and Kansas State 
University (K-State), with contributions from many univer-
sities, funded by the National Science Foundation (NSF), and 
a library within the ComPADRE.org digital library. The site 
(originally called the PER User’s Guide) was first funded by 
an NSF grant in 2009 and released in November 2011. This 
article presents an overview of resources on PhysPort, discus-
sion of research and development of the site, and data on the 
continuing growth of site usage.

What can I find on PhysPort?
PhysPort contains many resources for physics educators. It 

is organized around “Expert Recommendations,” “Teaching,” 
“Assessments,” “Workshops,” and the “PhysPort Data Explor-
er” (see Fig. 1 and Table I). The Expert Recommendations 
section contains short articles answering the most common 
questions physics instructors have about teaching and assess-
ment. Example topics include “What makes research-based 
teaching methods in physics work?” and “What can I do if 
students don’t speak up in discussions with peers or with the 
whole class?” The Teaching section contains guides to over 
50 research-based teaching methods in physics as well as 
several collections of free open-source curricular materials 
for teaching physics. We define teaching methods broadly to 
include strategies, curricula, tools, and structures for courses. 

Fig. 1. Content available on PhysPort.
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sons, LAs and TAs watch and discuss vid-
eos of best practices in physics classrooms, 
practice interpreting student behavior, and 
apply lessons learned to actual teaching sit-
uations to become more effective teachers. 
PhysPort also hosts a small collection of 
podcasts, “Learning about Teaching Phys-
ics,” where each episode investigates a piece 
of research literature and how it can relate 
to your physics classroom. 

Figure 1 and Table I describe the con-
tent available on PhysPort.

Research, design, and develop-
ment of PhysPort

PhysPort’s mission is supported by 
three kinds of research: (1) Fundamental 
research on physics instructors’ needs 
around teaching and assessment 1-4; (2) 
Applied research on user experience with 
the PhysPort website5 ; and (3) Synthesis 
and fundamental research on effective 
practices in teaching, learning, and assess-
ment.6-12  This research has been primarily 
among college/university physics instruc-
tors in the United States and focused on 
undergraduate teaching; we discuss other 
groups of PhysPort users below. Addition-
ally, PhysPort enables research into student 
learning by creating tools that support 
developers of assessment instruments and 
curricula in their research efforts and help-
ing them reach a broad audience. 

Development of PhysPort is ongoing, 
as the project team continually strives to 
improve the site to make it most useful to 
current and potential users. PhysPort de-
velopers are currently being funded to con-
duct research on how physics instructors 
use resources to support their teaching and 
how PhysPort impacts instructors’ teaching 
practices.

Usage of PhysPort
How well used is PhysPort?

PhysPort usage is substantial and has 
increased annually since its release at the 
end of 2011. Figure 2 shows how key usage 
measures have increased from 2012 to 
2018, determined from Google Analytics. 
During 2018, PhysPort had 84,000 visits,13 
56,000 unique visitors, and 1500 users who 
visited the site five or more times. All of 
these measures have been increasingly an-
nually since PhysPort’s release.

Fig. 2. PhysPort usage over time, 2012-2018. (a) Number of visits to PhysPort each year. 
A visit to PhysPort (“session”) may include looking at multiple pages within the site. We 
show total number of visits, number of visits where a user visited five or more pages, 
and number where the visit lasted longer than three minutes. (b) Number of visitors to 
PhysPort each year. A unique visitor is a user traceable to a unique IP address, who 
might visit the site multiple times. “Regular users” visit PhysPort more than three times 
in a year; “frequent users” visit more than five times in a year. Data are from Google 
Analytics.

Fig. 3. Total number of page views each year by site section. The dates in the legend 
indicate when the section was added to the site. Hatched regions indicate new sections 
added to the site that year. The Assessments and Teaching Methods sections receive 
the most total page views over time on PhysPort. Data are from Google Analytics.

Fig. 4. Verified Educators on PhysPort, broken down by population. (a) Growth of Verified 
Educators over time. (b) Verified Educators as of March 2019.
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U.S. high school teachers and educators outside the United 
States. We are pleased that these latter groups find PhysPort 
useful; however, we note that our user-centered research and 
design process has so far focused almost exclusively on U.S. 
college faculty—whose needs and contexts may be quite dif-
ferent. If funding were available in the future, we would be 
delighted to design PhysPort around the needs of U.S. high 
school teachers and educators outside the United States also.

We primarily learn about who is using PhysPort by re-
questing demographic information from users who become 
“Verified Educators” so they can access restricted resources 
(download assessments, use the Data Explorer, and access 
Periscope workshops). As of March 2019 there were 6600 
Verified Educators, and the number has been growing steadily 
(see Fig. 4). About one-third of Verified Educators are based 
outside the United States, slightly more than one-third are 

Which parts of PhysPort are most used?

 Figure 3 shows the total number of page views for each 
section of the site. The Assessments section, where users 
can learn about and download research-based assessments, 
received the most page views on PhysPort in 2018. Of the 97 
assessments published on PhysPort, 65 had more than 100 
unique page views14 and nine had more than 1000 unique 
page views in 2018. The most popular assessment, the Force 
Concept Inventory (FCI), had 11,000 unique page views and 
was downloaded 1400 times in 2018. Over the lifetime of Phy-
sPort,15 users have downloaded almost 36,000 assessments.

The site section that has the second highest fraction of 
page views for 2018 is Expert Recommendations. For the 10 
recommendations with over 1000 unique page views in 2018, 
the average time spent on the page (for users who later visit 
another page on PhysPort) is five minutes. PhysPort’s most 
popular recommendation in 2018, “Effect size: What is it and 
when and how should I use it?”16 had 9300 unique page views 
and an average time on page of nine minutes. These times are 
substantial, since web users usually click between pages very 
quickly: 80% of users leave a typical page within 70 seconds — 
and users tend to judge pages related to education and science 
particularly quickly.17 We infer that these recommendations 
are capturing the attention of PhysPort visitors. 

Who is using PhysPort? How well is PhysPort 
reaching its target audiences?

The target audiences of PhysPort are two overlapping 
groups: physics/astronomy instructors at U.S. colleges/univer-
sities18 and members of AAPT. The choice to prioritize U.S.-
based physics/astronomy instructors and AAPT members 
is largely driven by the priorities of our funders, availability 
of research about these groups and their students, and our 
ease of access to these groups for needs and usability research.  
PhysPort has two other major populations of users as well: 

Site Section (release date) Description

Assessments (2014)
www.physport.org/assessments

Guides to over 90 research-based assessments in physics. Verified Educators can download assess-
ments, answer keys, and implementation guides.

Expert Recommendations (2016)
www.physport.org/recommendations 

Short articles answering the most common questions physics instructors have about teaching and 
assessment.

Teaching Methods (2011)
www.physport.org/methods 

Guides to over 50 research-based teaching methods in physics. We define teaching methods broadly to 
include strategies, curricula, tools, and structures for courses.

Data Explorer (2016)
www.physport.org/dataexplorer 

Instant analysis and visualization of students’ responses to multiple-choice research-based assess-
ments in physics, and comparison to U.S. national averages.

Periscope (2015)
www.physport.org/periscope 

Video workshops for faculty professional development and training of teaching assistants and learn-
ing assistants, featuring video of student interactions in real classrooms and discussion questions for 
instructors.

Curricula (2013)
www.physport.org/curricula 

A collection of open-source research-based curricula hosted directly on PhysPort.

Virtual New Faculty Workshop (2015)
www.physport.org/nfw

Video presentations from the popular New Faculty Workshop, where leaders in physics education 
research discuss their teaching methods and approaches.

Podcasts (2011)
www.physport.org/podcasts 

A series of podcasts about how instructors can use the results of PER in their classrooms.

Table I. PhysPort content, ordered by most frequently accessed.

Target population 
(in order of 
 prioritya)

PhysPort 
Verified 
Educators 
from this 
popula-
tionb, c

Total target 
popula-
tiond

Percentage of 
target popu-
lation using 
PhysPort 
(as Verified 
Educators)

U.S. College Physics 
Instructors

2600 13,000* 20%

AAPT Members 1300 7000 20%

U.S. High School 
Physics Teachers

1800 27,000* 7%

Educators Outside 
the United States

2000 Unknown Unknown

Table II. Target populations for PhysPort and percentage of each 
using PhysPort.

a   The rationale for these priorities is explained in the main text.
b   Verified Educators as of March 2019.
c   Note that these populations overlap: AAPT members are typically also  
     members of the other groups listed here.
d  Total target population from AIP surveys (Refs. 19-21); see main text. 
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ing to AAPT members. Additionally, because 80% of PhysPort 
Verified Educators are not AAPT members, there is also an 
opportunity for PhysPort to recruit new members to AAPT.

What is the international impact of PhysPort?
PhysPort has many users outside the United States: 31% of 

Verified Educators come from outside the United States. Out 
of a total of 56,000 visitors to PhysPort in 2018, 40% were from 
outside the United States (and 60% were U.S. based). It is be-
yond the scope of this paper to estimate the number of poten-
tial users outside the United States since data would need to be 
gathered from many different sources, but we expect that this 
number is at least an order of magnitude larger than the num-
ber of U.S. college faculty and high school teachers.

It is important to note that PhysPort was not designed for 
educators outside the United States, who often teach in very 
different educational environments and cultures and speak 
different languages than in the United States, and therefore 
may need different resources. Nevertheless, the PhysPort 
team is very interested in serving educators outside the United 
States and has taken preliminary steps in this direction. Our 
team has done some outreach and created several resources 
for users outside the United States, including talks, work-
shops, and collaborations in Canada, Germany, Ghana, Kyr-
gyzstan, Mexico, Rwanda, and Tajikistan. Although primarily 
an English-language site, PhysPort includes some resources 
in other languages as well. In spite of very little effort to solicit 
translations or advertise the availability of translations on 
PhysPort, we receive offers each month to translate assess-
ments. Twenty-seven of our 82 assessments are available in 
at least one language additional to English24 ; these represent 
14% of all assessment downloads. The most translated assess-
ment is the FCI, available in 29 languages additional to En-
glish. PhysPort hosts 12 assessments in Spanish, and we have 
an Expert Recommendation listing Spanish-language physics 
education resources.25 

Educators outside the United States are a large and import-
ant potential audience, but also a challenge to serve because 
their needs and contexts are so diverse, and because there is 
little U.S.-based funding available for international physics 
education work. We are very interested in future collabora-
tions with physics educators abroad to expand the use and 
usefulness of PhysPort beyond the United States.

Conclusions
In the last decade, PhysPort has gone from an idea to a site 

recognized throughout physics education with over 80,000 
visits and over 50,000 unique visitors in 2018, and 6600 Ver-
ified Educators as of March 2019. PhysPort usage has been 
growing every year by key common measures. PhysPort has 
substantial usage among U.S. college faculty (its primary 
target audience), as well as U.S. high school teachers and 
educators outside the United States. The Assessments and Ex-
pert Recommendations are the most popular sections of the 
site. Many users come back to PhysPort regularly and spend 
substantial time there, indicating that PhysPort is making a 
valued contribution to the field.

at U.S. colleges, and slightly less than one-third are U.S. high 
school teachers. One-fifth of Verified Educators are AAPT 
members (see below for details). Only about 10% of Verified 
Educators are physics education researchers,19 indicating that 
PhysPort use extends well beyond the PER community.

In comparison to statistics from the American Institute 
of Physics Statistical Research Center (AIP Statistics) (Table 
II), PhysPort is reaching a substantial fraction of our (over-
lapping) target audiences; we are also reaching substantial 
numbers of U.S. high school teachers and educators outside 
the United States.

1. U.S. college physics faculty
U.S. college physics faculty are the main target audience 

of PhysPort, since nearly all funding has come through NSF 
lines targeting undergraduate education. According to the 
most recent studies conducted by AIP Statistics, there were 
9400 full-time equivalent (FTE) faculty members (including 
those in temporary or non-tenure-track positions) at physics 
degree-granting departments during the 2009-10 academic 
year20  and “almost 3300 faculty members taught physics 
courses in two-year colleges during the 2011-12 academic 
year,”21 giving about 13,000 U.S. college faculty in total.  
PhysPort has 2600 Verified Educators who are U.S. college 
faculty, and 85% of those who give their department name 
are in a physics-related department; thus, it is estimated that 
about 20% of U.S. college physics faculty are Verified Educa-
tors. This suggests PhysPort is doing well at reaching its main 
target audience.

2. U.S. high school physics teachers
While PhysPort does not explicitly target high school phys-

ics teachers, many PhysPort resources are applicable to (or 
even designed for) high school classrooms. Since many AAPT 
members are high school teachers, advertising PhysPort via 
AAPT reaches many high school teachers. According to AIP 
Statistics, approximately 27,000 teachers in U.S. high schools 
taught at least one physics class during the 2012-13 school 
year.22 PhysPort has 1800 Verified Educators who are U.S. high 
school physics teachers, thus we estimate about 7% of U.S. high 
school physics teachers are Verified Educators. A logical fu-
ture step for PhysPort would be to target high school teachers 
explicitly by conducting user research with them and creating 
resources targeted to the needs of high school classrooms.

3. AAPT members
AAPT is the main U.S. professional society for physics 

educators at all levels; as such, its 7000 members are a natural 
target audience for PhysPort. PhysPort is regularly marketed 
to AAPT members through email announcements and pre-
sentations and workshops at meetings. AAPT members have 
the exclusive benefit of becoming Verified Educators instantly, 
while other users must wait one to two days for someone to 
verify their account. About 1300 Verified Educators have used 
this “instant verification” process; therefore, we estimate that 
20% of AAPT members are Verified Educators.23 This is lower 
than we would like, so we see opportunities for further market-
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14. Google Analytics distinguishes between “page views” and 
“unique page views.” The former is any visit to a page; for the 
latter, if a user visits the same page multiple times within a sin-
gle visit to the website, this is counted as only one unique page 
view. Figure 3 shows page views. See https://support.google.
com/analytics/answer/1257084?hl=en.

15. All data in this article are current as of March 2019.
16. Adrian Madsen, Eleanor Sayre, and Sarah McKagan, “Effect 

size: What is it and when and how should I use it?”  https://
www.physport.org/recommendations/Entry.cfm?ID=93385.

17. Chao Liu, Ryen W. White, and Susan Dumais, “Understanding 
Web Browsing Behaviors Through Weibull Analysis of Dwell 
Time,” in Proceedings of the 33rd International ACM SIGIR Con-
ference on Research and Development in Information Retrieval 
(ACM, New York, 2010), p. 379.

18. Hereafter, we use “college” to refer to all institutions of higher 
education.

19. We estimate the fraction of Verified Educators who are physics 
education researchers as the fraction who have logged into 
PER-Central.org as one of the last four ComPADRE libraries 
they visited while logged in. Logging into PER-Central is re-
quired to submit papers or reviews for the Physics Education 
Research Conference Proceedings, edit a research group profile 
on the map of PER groups, or perform other common tasks for 
physics education researchers.

20. Susan White, Rachel Ivie, and Arnell Ephraim. “Number of 
Physics Faculty Members: Results from the 2010 Survey of 
Physics Degree-Granting Departments” (2012), https://www.
aip.org/statistics/reports/number-physics-faculty-members.

21. Susan White and Raymond Chu, “Number of Physics Faculty 
in Two-Year Colleges: Results from the 2012 Survey of Physics 
in Two-Year Colleges” (2013), https://www.aip.org/statistics/
reports/number-physics-faculty-two-year-colleges.

22. Susan White and John Tyler, “Who Teaches High School 
Physics? Results from the 2012-13 Nationwide Survey of High 
School Physics Teachers” (2014), https://www.aip.org/statistics/
reports/who-teaches-high-school-physics-0.

23. The fraction of verified educators who used instant verification 
is an imperfect estimate of the fraction who are AAPT mem-
bers. Some AAPT members may not use instant verification, 
since it is not available for students, or they may have forgotten 
their AAPT password. And some PhysPort users who used in-
stant verification in the past may no longer be AAPT members. 
However, we assume that these effects are small and tend to 
cancel each other out.

24. We note here and on the site the caveat that PhysPort provides 
translations of assessments as a service to its users, but does not 
endorse the accuracy or validity of translations. Assessments 
validated for one language and culture may not be valid for oth-
er languages and cultures.

25. Sarah McKagan, “Recursos en Español/Research-based teach-
ing resources in Spanish,” https://www.physport.org/es.

American Association of Physics Teachers, College Park, MD 20743; 
smckagan@aapt.org
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