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“But you’re just a physics booster!” 
 
1)  Why does K-12 physics matter? 

 

2)  How well is Florida doing in K-12 physics (and science in 

general)? 

 

3)  What should we do? 

 

 

 
 

 



 

Why does K-12 physics matter?  
 

 
 

 



Educating highly qualified 
scientists and engineers is critical 
to every state’s economic future 

•  By 2015, Florida will 

need 100,000 more 

science and technology 

professionals than we are 

on track to produce. 

 

•  Florida is 40th in the 

nation in the production 

of science and 

engineering degrees per 

100,000 residents. 

 



Most southeastern states run behind 
the national average on bachelor’s 
degree production in the natural 

sciences and engineering 

Data from the 

National Science 

Foundation’s 

Science and 

Engineering 

Indicators for 

2012 
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Does high school physics matter? 

Science, Technology, 

Engineering, and Mathematics 

(STEM) Pathways: High 

School Science and Math 

Coursework and 

Postsecondary Degree 

Attainment 

 
Will Tyson, Reginald Lee, Kathryn M. 

Borman and Mary Ann Hanson, Journal of 

Education for Students Placed at Risk, 

Vol. 12, No. 3, pp. 243-270 (2007). 
 



Yes, math matters, too 

 

 
 
 

Science, Technology, 

Engineering, and Mathematics 

(STEM) Pathways: High School 

Science and Math Coursework 

and Postsecondary Degree 

Attainment 

 
Will Tyson, Reginald Lee, Kathryn M. 

Borman and Mary Ann Hanson, Journal of 

Education for Students Placed at Risk, Vol. 

12, No. 3, pp. 243-270 (2007). 



More from Tyson et al.: 

Somewhat surprising and most encouraging, the 

results of our analyses show that minority 

students who are prepared for STEM degree 

attainment by virtue of taking high-level science 

and mathematics courses, particularly calculus, 

chemistry, and physics at the highest levels, are 

more likely to persist through STEM coursework in 

college than their White counterparts and obtain a 

STEM degree.  



Physics is a critical piece of the high school 

program for future STEM professionals 

“We found, not surprisingly, that high-school courses 

in biology, chemistry, and physics prepare students 

for college courses in the same field.” 

 
Philip M. Sadler and Robert H. Tai, Science 317, 457 (2007). 



Traditional sequence of science courses in 

high school is “out of order” 

National Academy of Education White Paper on 

Science and Mathematics Education (2009): 

 

“…standard science course sequence often means in 

practice that many high school students never study 

physics at all.” 

 

 



 

 
 
 

How is Florida doing in K-12 physics 

(and science in general)? 



Some measures of science literacy 
and preparation for science and 

engineering careers 

2012 ACT Science:  Florida 49th out of 51 (ahead of only 

Mississippi and DC) 

 

2011 8th grade NAEP Science:  28% of 8th graders rated 

“proficient” (national rate 32%) 

 

Science and Engineering Readiness Index (2011):  Florida 

rated “average” 



Chemistry and Physics course-taking  

rates among Florida’s high school  

graduates have been declining 

Florida Department of Education 

via Orlando Sentinel School 

Zone, April 23, 2010 

 



Physics at Florida’s  

International Baccalaureate Programs 

77 International Baccalaureate Programs at Florida’s 

high schools: 

 

Only 36 (47%) offered an IB Physics course in 2010-

2011 

 

Only 16 (21%) offered the “Higher Level” IB course 

 

 
Source:  http://ibo.org 

 



Florida’s End-of-Course Exam in Biology 

and physics courses  

in low SES high schools 

Physics courses in two low SES high schools near 

Tallahassee – Godby and East Gadsden – were 

dropped since the implementation of the Biology 

End-of-Course exam as a graduation requirement.   

 

Godby reinstated physics this fall.   



Statement from the  

National Association of Black Educators 

(March, 2012) 

“Currently only 25% of Black and Hispanic high school 

students take any course in physics. Thus many do not 

even get to the gateway. The availability of physics as a 

course for high school students is not equitably 

distributed throughout the United States. While some 

schools provide physics for all who wish to take it, a 

more common scenario, particularly for urban schools, 

is limited availability. The existence of policies that 

restrict science opportunities for secondary students 

results in diminished outcomes in terms of scientific 

proficiency, and lack of diversity in the STEM 

professions.” 



Science and Engineering Readiness 

Index (SERI) 



Science and Engineering Readiness Index 

Math Component 

 

• Percentage of students earning “proficient” or higher 

on 2009 8th grade NAEP math examination (Florida 

– 29%; US – 34%; Massachusetts – 52%) 

 

• Normalized number of students passing AP Calculus 

exam in 2010 (Florida – 5.8%; US – 6.3%; 

Massachusetts – 11.0%) 



Science and Engineering Readiness Index 

Science Component 

 

• Percentage of students earning “proficient” or higher 

on 2009 8th grade NAEP science examination 

(Florida – 25%; US – 30%; Massachusetts – 41%) 

 

• Normalized number of students passing AP Physics 

exam in 2010 (Florida – 1.8%; US – 1.9%; 

Massachusetts – 4.1%) 

 

• High school physics-taking rate according to the 

2008-2009 AIP National Physics Teacher Survey 



2009 AIP Physics Teacher Survey 

Course-taking rate 

High school physics course-taking 2008-2009 (AIP) 

Near national rate (37%) 

Above national rate  

Below national rate 

 



 

National Council on 

Teacher Quality: 

  

Science Teacher 

Licensure Report 
 

 

Science and Engineering Readiness Index  

Teacher Qualification Component 



Science and Engineering Readiness 

Index (SERI) 

S. White and P. Cottle, Newsletter of the American Physical Society Forum on Education, Summer 2011 



Science and Engineering Readiness Index 

 

State Education Rankings: The Best And Worst For Math And 

Science 

Publication on the Huffington Post on July 11  

 

 

States Ranked Best to Worst on Science Education 

Publication at LiveScience on July 7  

 

 

Convincing US states to require physics  

Item in the July issue of Physics Today  

 

 

States ranked best to worst on science education 

Item on the msnbc web site on July 8  

 

 

http://www.huffingtonpost.com/2011/07/11/state-education-rankings-_n_894528.html
http://www.huffingtonpost.com/2011/07/11/state-education-rankings-_n_894528.html
http://www.livescience.com/14950-state-science-education-ranks-announced.html
http://www.physicstoday.org/resource/1/phtoad/v64/i7/p29_s1
http://www.msnbc.msn.com/id/43689286/ns/technology_and_science-science/


 

What we should do? 
 
 
 

 



 

…only a third of U.S. physics teachers have a major in physics or 

physics education. While about 400 high school physics teachers are 

hired each year with such qualifications, the rate at which we need 

new teachers in classrooms to fill gaps produced by retirement or 

individuals taking other positions outside of teaching is approximately 

1,200 per year. 

 

- National Task Force on Teacher Education in Physics, April 2010  
 

 

We need more physics teachers! 



"Finding the teachers is an issue”…Physics teachers are probably the hardest to find, and 

chemistry teachers are not far behind, [St. Johns County School Superintendent Joe] Joyner 

said. 

- St. Augustine Record, May 15, 2010 

 

 

"It will be difficult because we usually have a challenge finding properly certified chemistry 

and physics teachers," said Cathy Fleeger, deputy superintendent and chief academic 

officer for the Pinellas County school district.  

- St. Petersburg Times, May 16, 2010 

 

 

[Collier County Chief Instructional Officer Martha] Hayes said while the district will be able to 

hire the new teachers, finding teachers qualified to teach chemistry and physics is 

difficult.  [Gulf Coast High School science department chair Sandra] Tussey said finding 

qualified chemistry and physics teachers is often difficult because those with 

specialties in those fields take more lucrative jobs in the private sector. 

- Naples News, April 29, 2010 

 

 

 

 

 

 

 

 
 

 

We need more physics teachers! 



 

But salaries are a huge 

issue! 
 

 

 

 

 
 

 

We need more physics teachers! 



 

 

 

 
 

 

…and we need better science 

teaching at the elementary level 

North Carolina State University hosts a model program for 

preparing elementary school teachers who are strong in math and 

science: 

 

 

B.S. in Elementary Education 

 

Our goals for the program are to prepare future elementary teachers 

with a deep general content knowledge with a focus in science and 

mathematics, expert pedagogy and a commitment to equity and social 

justice.  

 



An agenda for K-12 physics 

Item 0: 

 

Florida’s educational leadership must 

decide that science and physics are 

high priorities – right up alongside 

reading and math. 

 



An agenda for K-12 physics 

Item 1: 

 

Eligibility requirements for Bright Futures 

scholarships should include 

Precalculus and Biology-Chemistry-

Physics. 



An agenda for K-12 physics 

Item 2: 

 

Math and physics teachers should be paid 

$10,000 per year more than teachers in 

other fields. 



An agenda for K-12 physics 

Item 3: 

 

End-of-course examinations should be 

implemented for Precalculus, Chemistry 

and Physics. 



An agenda for K-12 physics 

Item 4: 

 

Recruit middle schoolers (and their 

parents) into a physics- and 

engineering-ready high school 

curriculum. 



An agenda for K-12 physics 

Item 5: 

 

Adopt the (national) Next Generation 

Science Standards. 



What should physicists do? 

 Care.  Convince yourself that one of your responsibilities as a 
scientist is to engage society on the issue of providing opportunities 
for K-12 students to prepare for careers in science and engineering. 

 

 Learn.  Educate yourself about the issue.  Are students in your district 
or state not being properly prepared for undergraduate programs in 
science and engineering in the K-12 schools?  Why not? 

 

 Act.  Organize physicists and other scientists to act collectively in the 
state and local political arenas.  Push your colleagues in the colleges 
of education.  Speak out individually, if the opportunity presents itself.  
Work with existing political organizations when possible.     

 

 

 



You’re a research physicist who is supposed to 

spend a year or more studying one collision 

between two isotopes traveling in different 

directions at the speed of light to try to unlock the 

secrets of the universe.  And you think education 

reform moves any faster?? 

 
- Florida Legislative Staffer 


