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Why high school physics?

American Society for

Engineering Education

recommends chemistry, 

physics, (pre-)calculus for

high school students 

considering a college

major in engineering.

Degrees in life and

health sciences, math,

computer science and even

architecture require physics.



High school physics preparation affects college 

physics performance

Bottom line:  Students without high school physics average 

a letter grade lower than those with high school physics.

“Demographic gaps or preparation gaps?: The large impact of incoming 

preparation on performance of students in introductory physics”, Salehi, 

Burkholder, Lepage, Pollock and Wieman, Phys. Rev. PER 15, 020114 (2019).

“The two high-school pillars supporting college science”, Sadler and Tai, 

Science 317, 457 (2007).

“Science, Technology, Engineering, and Mathematics (STEM) Pathways: 

High School Science and Math Coursework and Postsecondary Degree 

Attainment”, Tyson, Lee, Borman and Hanson, Journal of Education for 

Students Placed at Risk 12, 243 (2007).



High school physics in Florida during the 

2018-19 school year

• Fall 2018 physics enrollments in Florida’s public high 

schools were 12.2% lower than four years before 

(42,163 in Fall 2018 vs. 48,034 in Fall 2014)

• In Fall 2018, there were 36 public high schools with 

1,000 or more students that did not offer physics.  That 

was an increase from 31 in Fall 2017.



The new algebra-based AP Physics 1 class never quite 

caught on as the standard first high school physics course.



Oswald et al.: 30 state departments of education 

(plus DC, making 31 jurisdictions) answered a request 

for information during the summer of 2015 on high school 

physics enrollments.



The rates at which students enroll in physics in Florida 

vary dramatically from district to district.



Physics enrollment rates aren’t as dependent on the

socioeconomics of school districts as you might expect.



AP data show that the underrepresentation of women, Hispanic 

and black students in engineering, physics and computer 

science that we see at the college level appears in AP courses.



What could be done at the state level?

• Require chemistry, 

physics and precalculus

for Bright Futures 

scholarships (instead of 

SAT/ACT scores?).

• Require chemistry, 

physics and precalculus

for admission to FSU 

and UF.  (Note:  UF 

Physics Department 

“requires” high school 

physics – or an online 

PHY 2020 – as a 

prerequisite for PHY 

2048)



What can be done at the micro level?

Some lessons from Bay County.



In 2015, a member of the Bay County School Board, 

Ginger Littleton, realized they had a problem 

and asked for help – and then we listened to 

teachers, counselors and leaders



Guidance counselors at Mosley HS change the

school’s trajectory

Mosley High School counselors Laura Evans and Sharon Hofer 

decided that the status quo (six physics students at the 1,500-

student school in Fall 2015, and low 

enrollments in chemistry, precalculus

and calculus courses) was unacceptable.

In the fall of 2015, they asked me to talk 

with parents to provide them with

college-level backup.

I was skeptical.  And I was wrong to be 

skeptical.



Case study:  Bay County’s Mosley High School

In 2015-16, Mosley High School had 1,600 students, 

but only:

• 6 registered in physics

• 151 registered in chemistry

• 32 registered in calculus

By Fall 2018:

• 173 registered in physics

• 319 registered in chemistry

• 68 registered in calculus



A more rigorous experiment on the importance

of parent outreach for STEM career prep

In 2007, the Wisconsin Study of Families and Work began an experiment 

on parent outreach using brochures and a web site.  

In 2012, they announced that the experiment had resulted in a dramatic 

increase in course-taking of advanced math and science courses in high 

school.

In 2017, they announced that the effect had persisted through college and 

had resulted in a dramatically higher rate of bachelor’s-level STEM

careers.



In December of 2015, two of Bay County’s high

school physics teachers told me they

didn’t know enough electricity and 

magnetism to teach it.  

So during each of the summers 

of 2016 and 2017, we spent six 

Wednesdays (6 hours each meeting) 

in a conference room in the Panama 

City Courtyard Inn working through 

studio-style electricity and 

magnetism exercises.

In 2017-18, 9 of 11 of Rachel Morris’ IB Physics 2 students at Bay 

County’s Rutherford High School passed the exam for that course.



Ginger Littleton decided we needed a way to reach a 

broad population of parents before their students 

reached high school.  So we have held “Future 

Physicists of Florida” induction ceremonies 

for middle school students who take Algebra 1.



The FSU-PC CENTAUR Nuclear Medicine and 

Science Camp



The Official FAMU/FSU

College of Engineering 

recruiting poster!

I’ve distributed 2,000 of

these to individual schools

and through organizations

like the Florida Council of

Teachers of Mathematics.



Something that might help and scale

A web site inspired by the one that did so much good with

the Wisconsin Study of Families and Work might be worth

a try.

Then the challenge would be getting parents to visit the site. 



What does it take to improve the preparation of

high school students for bachelor’s degree-level

majors in engineering, physical sciences, computing and 

life and health sciences in a durable way?

All constituencies at all 

levels – parents, teachers,

counselors, school level 

administrators, 

superintendent and school 

board members – have to 

buy into the idea of more 

rigor in math and science.



My Path from Physics to 
Teaching to Policy

Connor Oswald



Physics to Teaching

• Spring 2015-What am I going to do with my 

life?

• AP Teaching Assistant at Rickards High 

school

• Summer 2015-Physics Enrollment Research

• Fall 2015- I really like being in the classroom

• Applied to Jacksonville Teacher 

Residency Cohort 3 starting summer of 

2016



• Purpose: to address the high turnover rate of 

math and science teachers in Jacksonville’s 

high-needs middle and high schools

• Structure

1. Masters of Arts in Teaching in Secondary 

Science or Mathematics

2. Clinical Residency Mentorship ($20K 

Stipend)

3. Guaranteed Job Placement

Jacksonville Teacher Residency (JTR)



• Educational psychology

• Urban education

• Culturally responsive classroom 

Management and teaching

• Pedagogy and content-specific

methods of teaching

JTR - M.A.T. Course Work



• 1700+ hours of Volunteering

• Classroom hours and

service projects

JTR -Americorps



• Chemistry and 

Physical Science

• Paired with a 

Mentor and Cohort

member: 3 Adults in 

Class

• Class size: 9-19

• 10-15-year-old 

teaching materials

Jacksonville Teacher Residency-My Residency 

Year



• Now Funded through NOYCE

NSF Funds not Americorps

• Then 24, now 14 months

• Extra $10K every year for four

years

JTR - Changes



• Jacksonville Political Drama

• Continued funding for JTR and TFA

• Missouri Physics Enrollment

A Growing Interest in Politics/Policy



• Job Guarantee

• Interview

• 2 weeks before school started

• What does success look like to

you?

• ~Making it to the end of the

year

The Interview



The Room



• 2 sections of Physics, 4 of Marine Science

• Broken Desks

• Lab Materials from 1959-2003

• Physics- 30 students per class

• Marine Science-36-46 per class

• 5 Weeks before getting books/

no curricular supplies

Classroom Problems I Faced



• 5/8 Science Teachers who started the year 

left within the first 9 weeks

• School Priorities – Football over everything

• Lack of Teacher Voice in Public Policy

• Burdening oversight (not for me but many of my 

fellow teachers)

Systemic Problems I Faced



How I handled it?



• Fixing Problems I experienced

• Improving Physics Teacher Education

• Collaboration between Physics and Education 

Departments

• Improving Recruitment, Retention and Quality of 

Instruction

Graduate School Focus


