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AAPT SM 1989, San Luis Obispo 

• Paul Hewitt introduced the idea of “Physics 
First” to the Physics Teaching Resource 
Agents. 

• Physics, the most fundamental science, 
should be taught first, followed by chemistry, 
and then by biology, which depends heavily 
on chemistry. 

• Until then, physics had been taught last, 
because it required more math. 



AAPT SM 1989, San Luis Obispo 

• His adaptation of Conceptual Physics for high 
school meant that physics could be taught 
with no more math than that learned 
through the eighth grade. 

• I obtained permission to switch from the 
energy-focused physical science course I had 
been teaching one of Calhoun’s two sections 
of ninth graders to a course using 
Conceptual Physics in fall 1990. 



Subsequent Developments 
• 1992 – Calhoun switched to teach 

Physics First to both sections of ninth 
graders, has been a Physics First School 
ever since.  Our biology teacher could 
teach the extra chemistry section needed 
to make the transition. 

• 1998 – Leon Lederman’s article in Science 
listed 24 PF schools.  By the Nov NEAAPT 
meeting at Yale, there were 30 on the 
list, and this grew to 36 by the time he 
left. 

 



2009:  AAPT Symposium on Physics Education 

• Paul Hickman stated that 1200 
schools were then teaching 
Physics First. 

• Statewide Physics First efforts in 
Missouri and Rhode Island were 
cited, the latter using materials 
developed by Tom Hsu of CPO. 



“Physics First” Battles for Acceptance 
By Gabriel Popkin  (APS News, 18(7) (July 2009)) 
 

• Leon Lederman now estimated 2000 schools teaching Physics First. 

• AIP estimated 8% of private schools, 3% of public schools teaching 
Physics First in 2005, consistent with 2006 AAPT booklet. 

• Physics First taught in Baltimore, Carroll, and Prince Georges counties, 
MD; San Diego (though 2001 mandate ended in 2006 and it is now 
being done electively); Little Rock; and Boston, Cambridge, MA. 

• New Physics First statewide efforts in Rhode Island, Missouri. 



2009:  AIP’s first reported polling of PF 



2009:  AIP’s first reported polling of PF 



A TIME for Physics First in Missouri  



A TIME for Physics First in Missouri  
Digital Curriculum Units Developed (Exploring Physics): 

• Introduction to Electricity 

• Uniform Motion 

• Accelerated Motion 

• Electrical Circuits 

• Forces and Newton’s Laws 

• Applications of Newton’s Laws 

• Momentum and Energy 



Physics First in Rhode Island 
From a teacher in Providence: 

• Our district (Providence, RI) had been going with Physics First, and my 
original school actually started even before the district did, by about 
6-7 years.  I've used 3 different Physics First curricula as well as Tom 
Hsu's equipment.  Even though we switched back (not really sure 
why, since math scores did go up, but I'm not complaining since I 
much prefer working with 11th/12th graders on a personal level), we 
still use CPO equipment. 

 



Physics First in Rhode Island 
From another teacher in Rhode Island: 

• We have been a Physics First school for many years. We have worked directly with 
Tom Hsu through workshops at the East Bay Collaborative in Bristol, RI. Our then 
department chair, Jeffrey Schoonover, was a physics teacher and was in total 
agreement with the philosophy of Tom Hsu. We actually changed our entire 
curriculum to enable us to follow the Physics First, Chemistry, Biology sequence. 
This was a challenge the first year as all grade 10 and grade 11 students had to 
take Chemistry in order to implement this sequence. We have also started using 
Tom Hsu's Essential Physics text with our honors level grade 9 students. Tom 
actually came into our school to work with our teachers on piloting this program.  

• We recently did change the name of the Physics First course to the Principles of 
Earth, Space and Physics. We did this because too many students (as well as 
guidance counselors) believed that since students had already taken "Physics," 
they would not have to take it again. Also with the alignment to the next 
generation science standards (NGSS) the grade 9 course is integrated with earth 
and space science standards.  

  

 



Schools using Modeling for Physics First 
• Montgomery Township High School, Montgomery Township, NJ  

• Storm King School, Cornwall-on-Hudson, NY 

• Utica Academy for International Studies (IB school), Sterling Heights, MI 

• Pope John Paul II High School, Hendersonville, TN 

• Briarwood Christian School, Birmingham, AL 

• Oakland Christian School, Auburn Hills, MI 

• Ursuline Academy of Dallas, Dallas, TX 

• North High School, Evansville, IN 

• Palmdale Aerospace Academy, Palmdale, CA 

• Cape Elizabeth High School (15 years), Cape Elizabeth, ME. 



Schools using Active Physics for Physics First 
• Aurora Public School District, CO 
• Boston Public Schools, MA 
• Caroline County School District, MD 
• Carroll County Public Schools, MD 
• Dearborn STEM Academy, MA 
• Friends Select Academy, PA 
• Loyola High School of Los Angeles, CA 
• MC2STEM High School, OH 
• Southbridge High School, MA 
• Vista Peak Academy, CO 
• Winters Mill High School, CO 
• The Calhoun School, New York, NY  

 



No longer using Active Physics for Physics First 
• San Diego:  “The administration took a top-down approach and 

mandated Active Physics for all schools.  There was a big pushback 
from affluent La Jolla that did not think that they should have the 
same mandates as the poorer schools in that district.  One of their 
reasons for objecting to Physics First was that it would provide for ALL 
students taking physics which would make the students who 
presently enroll in physics in La Jolla less ‘special.’  The ‘mandate’ was 
lifted after a few years.  Many schools found Active Physics and 
Physics First an enormous success.  Some schools continue to use 
Active Physics.” 

• Little Rock, AR 

• Prince Georges County, MD (for whom second edition, CoreSelect, 
was developed) 

 



What I use to teach physics 
• Physics First accounts for 6% of all US physics students, more 

in private schools than in public and is taught in many 
different ways.  I expect that the expectations for and from a 
Physics First course are as diverse as the ways of teaching it.   

• I have taken Paul Hewitt at his word – that Physics First 
should expect nothing mathematical beyond what students 
have learned in the eighth grade.  Because I feel that 
Modeling Instruction goes beyond this level of mathematics, 
I use it for the more traditional physics course I still offer to 
juniors and seniors.  And it is this course that I continue to 
call “Physics,” naming the Physics First course after the 
textbook I have used.  
 



Things I do in teaching Physics First 
• Introduce the concept of slope in a graph in the context of 

kinematics. 

• Write equations on the board, often, though, in word rather 
than symbolic form.   

• No “plug and chug” calculations.  In fact, the most significant 
lesson I have learned in teaching Physics First this way is that 
it requires my students to explain what they have learned in 
English, which is far more revealing than getting right 
answers to “plug and chug” problems. 

• Have students enter their data onto spreadsheets and use 
the spreadsheet as a tool for data analysis.  
 



Measuring braking distance vs. speed 

In “Driving the Roads,” students 
measure the speed of a cart at 
the bottom of an incline with 
photogates . . . 



Measuring braking distance vs. speed 

. . . and determine 
the distance the cart 
moves down the 
carpet before coming 
to rest. 

 



Measuring braking distance vs. speed 

They graph braking 
distance vs. speed.  
Then they find the 
braking distance for 
a given speed. . . 

 

braking distance vs. speed
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Measuring braking distance vs. speed 

. . . and determine 
the effect on the 
braking distance 
when that speed is 
doubled. 

 

braking distance vs. speed
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Measuring Work to reach the top of a hill 

In “Thrills and 
Chills,” students 
measure the force 
to pull a cart up an 
incline of varying 
slope to the same 
height . . . 

 



Measuring Work to reach the top of a hill 

. . . and investigate how it is 
related to the slant distance 
along the incline. 

 



GPE transformed to KE 

Students also measure the 
speed at the bottom of the hill 
coming down the other side . . . 

 



GPE transformed to KE 

. . . and find that it 
depends only on the 
height, not on the 
shape or slope of the 
track. 

 

Speed at bottom (m/s) vs. height (m)
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Images formed by lenses 

In “Let Us Entertain 
You,” students 
measure the 
distance of an 
object and its 
image from a lens. 



Images formed by lenses 

They form an image 
smaller than the 
object . . .  
 



Images formed by lenses 

. . . and an image 
larger than the 
object. 



Images formed by lenses 

The image and 
object 
distances are 
found to be 
inversely 
related . . .  

 

image distance (cm) vs. object distance 
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Images formed by lenses 

Object 
distance 
(cm) 

Image 
distance 
(cm) 

1/object 
distance 
(cm^-1) 

1/image 
distance 
(cm^-1) 

1/do + 
1/di = 1/f 

f 

33 47 0.030 0.021 0.051 19.4 

48 32 0.021 0.031 0.052 19.2 

21 179 0.048 0.006 0.054 18.8 

42 37 0.024 0.127 0.050 19.7 

83 25 0.012 0.040 0.052 19.2 

165 22 0.006 0.045 0.051 19.4 

. . . and the sum 
of their 
reciprocals is 
found to equal 
the reciprocal of 
the focal length. 



If you switch to Physics First . . . . 

• Read AAPT’s “PHYSICS FIRST.” 

• Make the case to all 
stakeholders – parents, 
administration, guidance 
counselors, fellow faculty. 

• Provide required restaffing (two 
problems are cross-training 
additional physics teachers and 
physics teachers not wanting to 
teach freshmen). 



If you switch to Physics First . . . . 

• you will need additional physics teachers to accommodate the first 
ninth grade class to experience Physics First (ideally you would like to 
retrain the teachers who had been teaching the former ninth grade 
science, because there would be nothing else for them to teach).   

• If that class will continue into Chemistry the following year, you will 
need to provide enough chemistry teachers to accommodate them; 
not until that class moves into Biology in their junior year will you 
need a full contingent of biology teachers.   

• Meanwhile, the physics teachers who had been teaching juniors and 
seniors will still be needed to teach physics at that higher 
mathematical level as an elective, pretty much as at present. 



My next step:  participating in the 3-week development project at Teachers College in New York 
City from 31 July through 18 August to integrate computational modeling using Bootstrap's Pyret 
language in Modeling Physics First.  That NSF has awarded AAPT a grant of nearly $1.25 million to 
do this suggests that Physics First is still on an upward trend.  


