
Physics is a Choice:  The variation in physics enrollment rates among states 

Physics is the gateway high school science course for lucrative college majors in engineering and 
science.  The recent emphasis of policy-makers, K-12 leaders and teachers on increasing the 
number of students who pursue such majors has resulted in a steady increase in the percentage of 
high school graduates who have taken a physics class.  The AIP Statistical Research Center 
estimated that 39% of the nation’s high school graduating class of 2013 had taken a physics 
course.1   

However, an earlier AIP study2 showed there was significant variation in the high school 
physics-taking rate from state to state.  Given the connection between high school physics 
course-taking and the opportunity to pursue careers in Science, Technology, Engineering and 
Mathematics (STEM)3, these state-by-state variations should be of critical interest to policy-
makers and advocates for engineering and science fields.    

Here we report on a survey of high school physics course enrollments we conducted by 
requesting information from state departments of education, which should provide a consistent 
and reliable source.  Twenty-eight states and the District of Columbia responded to our inquiry 
about physics course enrollments with detailed course-by-course information, and a comparison 
of the enrollment rates among these jurisdictions confirms that there are dramatic disparities 
among them.  Among these 29 jurisdictions, six (District of Columbia, Georgia, Illinois, 
Massachusetts, Missouri and Nebraska) stand out for their high physics course enrollment rates.   

Perhaps surprisingly, we found little correlation between the socioeconomic status of the 
jurisdictions and their physics enrollment rates.  Furthermore, while the jurisdictions with high 
concentrations of science and engineering occupations (as defined by the National Science 
Foundation’s Science and Engineering Indicators4) have high physics enrollment rates, there are 
several states without such concentrations of science and engineering professionals that have 
high enrollment rates, anyway.  This suggests that high physics enrollments can result from the 
determination of policy-makers, administrators, teachers and parents to promote high school 
physics as a means of better preparing their students for the new technology-based economy.   

Data collection 

Departments of education in all fifty states and the District of Columbia were asked for 
information on high school physics course enrollments for 2014-15, or if that was not available 
then 2013-14.  Twenty-nine jurisdictions responded with detailed course-by-course enrollment 
information for one of those school years.  In several states, the state departments of education 
do not compile statewide totals.  While we were invited to contact the individual local school 
districts in those states, we chose not to do so.  Some states responded with sketchy information 
or no information at all.  One state offered to provide the information if payment for the service 
were provided.  We declined.   



The numbers of physics enrollments supplied by the 29 jurisdictions added up to 766,000.   

One issue that arose from our choice to use 2014-15 data in some states and 2013-14 data in 
others was the debut of the new algebra-based AP Physics courses (Physics 1 and 2) in 2014-15.  
The number of exams taken in May 2015 in the two new courses (192,000 nationally) added up 
to approximately twice the number of exams taken in May 2014 in the single course they 
replaced (94,000 exams in Physics B).  How much of the increase from Physics B in 2014 to 
Physics 1 and 2 in 2015 represents an increase in the total number of students taking physics 
cannot be determined from the AP data alone, since AP Physics 1 was designed to be a 
replacement for the traditional Honors Physics course.  Nevertheless, we concluded that the new 
AP courses would not have impacted the 2014-15 total high school physics enrollments enough 
to invalidate the conclusions we report here.   

Ranking the jurisdictions 

The 29 jurisdictions are ranked by their physics enrollment rates (the total number of physics 
enrollments in the states’ public schools divided by the number of 12th graders in the same 
schools) in Table I.  The physics enrollment rate as calculated here is an upper limit on the 
physics-taking rate – the percentage of high school graduates who have taken a high school 
physics course – that is compiled on the basis of a school-level survey by the AIP that reaches 
about one-tenth of the nation’s physics teachers5.  Some students take two physics courses, but it 
appears that this accounts for only about 10% of the physics enrollments.   

Missouri provides a different situation.  About half of the state’s 36,000 physics enrollments in 
2014-15 were accounted for by Physics First courses – largely conceptual courses taken by 9th 
graders.  The Physics First effort in Missouri is led by the University of Missouri-Colombia, 
which works with 37 school districts in the state6. 

Six jurisdictions among the 29 compiled here – Massachusetts, Nebraska, the District of 
Columbia, Illinois, Missouri and Georgia - are distinguished by their physics enrollment rates 
above 0.500.  All of the other jurisdictions are below 0.42.  The state with the lowest enrollment 
rate among the 29 jurisdictions is Kansas.  Its rate of 0.093 is a factor of 7.6 lower than that of 
the leading state, Massachusetts. 

What do the high-ranking jurisdictions have in common? 

It is natural to ask what the leading jurisdictions have in common, but it does not appear that 
there is any one factor that is common to all six of these jurisdictions. 

Figure 1 provides a comparison of the 29 jurisdictions based on socioeconomics – measured by 
means of the percentage of public school students eligible for free or reduced-price lunches 
(FRL) in 2012-13 (the latest year available from the National Center for Education Statistics7 as 
this article was being prepared).  The six leading jurisdictions are clearly evident in the graph, as 



is the fact that their FRL values range from below 40% (Massachusetts) to above 60% (District 
of Columbia).  Furthermore, there is a remarkable range of physics enrollment rates over a broad 
spectrum of FRL values.  Near the national FRL value of about 50%, physics enrollment rates 
range from 0.606 (Illinois) to 0.093 (Kansas).  It is clear from Figure 1 that socioeconomics do 
not determine the physics enrollment rate. 

It might be anticipated that high school physics would be valued more in jurisdictions where 
there are large populations of scientists and engineers.  The National Science Foundation’s 
Science and Engineering Indicators include a state-by-state compilation of “Individuals in 
science and engineering occupations as a percentage of all occupations.”4  The most recent 
compilation available is for 2012, and the physics enrollment rates are compared to this science 
and engineering occupations parameter in Figure 2.  This figure provides some insight about one 
factor that might drive high physics enrollment rates.  Four of the jurisdictions have more than 
5% of their workers in science and engineering occupations, and two of those (Massachusetts 
and the District of Columbia) are among the six high-performing jurisdictions for high school 
physics.  However, a large population of scientists and engineers does not necessarily lead to a 
high physics enrollment rate.  According to the NSF, Virginia has 7.6% of its workforce in 
science and engineering occupations, which is higher than all the jurisdictions surveyed here 
except the District of Columbia at 9.73%.  However, its physics enrollment rate of 0.400 – while 
not poor – is not outstanding. 

Missouri’s high physics enrollment rate is clearly associated with the large Physics First program 
based at the University of Missouri-Columbia, which accounts for half of the state’s total physics 
enrollment. 

The analysis given above does not provide any explanation for the high physics enrollment rates 
in Georgia, Illinois and Nebraska.  However, there is a factor that ties all three of these states 
together – statewide standardized tests.  Nebraska, which has a 2013-14 physics enrollment rate 
of 0.642, includes a large physics component in the science test that all 11th graders are required 
to take and that is composed by the Nebraska Department of Education8.  Georgia (2014-15 
physics enrollment rate of 0.522) also had a similar 11th grade test with a large physics 
component9.  However, that test has been terminated.  It remains to be seen what effect that 
termination will have on Georgia’s physics enrollment rate.   

The 11th graders in Illinois, as in a dozen other states, have been required to take the ACT, which 
includes physics in its Science section.  One of us (PDC) met with physics teachers from 
Chicago several years ago, and was told that the ACT requirement drove the high physics 
enrollment rate there.  However, the Illinois ACT requirement was recently suspended10. 

Furthermore, there are jurisdictions compiled here that require 11th graders to take the ACT and 
that have low physics enrollment rates, including Kentucky (enrollment rate of 0.181) and 
Tennessee (0.176).   



Neither Massachusetts nor the District of Columbia require high school students to take a science 
test that includes a substantial physics component, so it seems most reasonable to attribute the 
high physics enrollment rates in those two jurisdictions to the high concentrations of scientists 
and engineers among their workforces.   

However, the high physics enrollment rates in Nebraska and Georgia (at least as of 2014-15) can 
probably be attributed to decisions by the state’s educational leaders to emphasize physics in 
their graduation tests.  They are clearest illustrations of how policy decisions can drive physics 
enrollments.     

Conclusion 

As Nebraska and Georgia illustrate, policy decisions can affect physics enrollments and, 
therefore, the career opportunities open to students.  Given the economic challenges facing the 
generation now being educated, professional physicists and other educators have an obligation to 
advocate for the advancement of physics in the high schools in their own states and districts.  
The future of today’s and tomorrow’s students depends on our success in this endeavor. 
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Table 1 – Physics enrollment rates by jurisdiction (Total physics enrollments/Number of 
12th graders) 

State 

Physics 
enrollment 
rate 

  Massachusetts 0.707 
Nebraska 0.642 
DC 0.610 
Illinois 0.606 
Missouri 0.571 
Georgia 0.522 
Hawaii 0.413 
Virginia 0.400 
Ohio 0.385 
Rhode Island 0.384 
California 0.352 
North Dakota 0.337 
Montana 0.333 
Oregon 0.323 
North Carolina 0.318 
Iowa 0.300 
New Mexico 0.292 
Indiana 0.289 
Wyoming 0.272 
New York 0.267 
Washington 0.266 
Florida 0.255 
Arkansas 0.233 
Idaho 0.207 
Kentucky 0.181 
Tennessee 0.176 
West Virginia 0.159 
Oklahoma 0.122 
Kansas 0.093 

 

  



Figure 1 – Physics enrollment rates vs. % of students eligible for free or reduced-price 
lunch 

 

 

Figure 2 – Physics enrollment rates vs. “Individuals in science and engineering occupations 
as a percentage of all occupations” 

 


