
                                      
 

Higher Education Consortium of Central California (HECCC) 

 
Presents: 

 
 
 
 
 

High School Physics Teacher Training  
Program Summary 

 
 

 
 

 

 
 
 
 

 
Hosted and Partially Funded By: 

 
 • The Higher Education Consortium of Central California (HECCC) 

• California State University Stanislaus 
• Columbia College 
• Merced College 
• Modesto Junior College 
• San Joaquin Delta College 
• University of California Merced 

    
 

Additional Funding From: 
• The American Association of Physics Teachers (AAPT) 

 
• The National Science Foundation (NSF) 

 
 

 
Three-Year Program: 2005 through 2007 



2. 

 

High School Physics Teacher Training Program 

Hosted by the Higher Education Consortium of Central California (HECCC) 

 

Introduction: 

The Physics Teaching Resource Agents Program is supported by The American Association of 
Physics Teachers and the National Science Foundation to provide sustained professional 
development to high school physics and physical science teachers by maintaining a nationwide 
cadre of over 100 accomplished high school teacher-leaders annually trained to conduct a series 
of workshops in their local regions throughout the United States.  
 
HECCC is coordinating a Rural AAPT/PTRA Program in Central California beginning in 
summer 2005 to serve local high school and middle school teachers with the support of the 
National Science Foundation and the HECCC member institutions: University of California 
Merced, California State University Stanislaus, Merced College, San Joaquin Delta College, and 
the Yosemite Community College District, which includes Columbia College and Modesto 
Junior College.  This staff development opportunity will total 42 hours per year for a minimum 
of three years and allows teachers to grow professionally in physics content, use of technology 
for instruction, and best teaching practices, and to form a professional network of physics 
teachers. 
 

First Summer Training Session: June 27 – July 1, 2005 

The first five-day staff development session is scheduled for June 27 through July 1, 2005 and 
will be hosted by CSU Stanislaus in Turlock, California. Participants will be provided dorm and 
meal accommodations at the University with support from the National Science Foundation.  The 
2006 summer session will be hosted by Columbia College in Sonora and summer 2007 will be 
hosted by UC Merced. Dorm and meal accommodations will also be provided for participants.  
Teachers will be required to make a three-year commitment, which will also include one-day 
follow-up sessions during the fall and spring semesters.  During the first year, University of 
California Merced and Merced College will host the one-day events. 
 
The topics for the first summer session June 27-July1, 2005 and the two follow-up sessions 
during 2005 - 2006 are: 
 • Kinematics (i.e. the study of motion) 
 • Newton's Second Laws. 
 

A computer technology component will be included for both topics using PASCO, TI and/or 
Vernier equipment.  The respective companies will provide this equipment used during the 
workshop and provide discounts to participants’ schools. 
 

 

Participant Incentives include: 

• STIPEND  For first 36 hours the stipend is maximum of $8.33 per hour or $50 per day, for 37 
to 72 hours the maximum stipend is $10 per hour or 60 per day, and for 73 or more hours the 
maximum stipend is $12.50 per hour or $75 per day. 
• TRAVEL REIMBURSEMENT Travel for participant at a rate of $0.32 per mile. Participants 
will need to file an AAPT Travel Voucher. This is for mileage, tolls and parking at Rural 
Regional Site only. Maximum per year is $200 
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• PARTICIPANT HOUSING AND MEALS PROVIDED BY HOST INSTITUTION UP TO 
$50 PER DAY. 
• GRADUATE LEVEL PHYSICS CREDIT AVAILABLE @ $40 PER UNIT 
• CURRICULUM ALIGNED WITH THE CALIFORNIA SCIENCE STANDARDS 
• HANDS-ON CURRICULUM: HIGH TECH AND LOW TECH  
 

Who Can Attend? 

High school physics and physical science teachers, with priority for those teaching in: Calaveras, 
Mariposa, Merced, San Joaquin, Stanislaus, and Tuolumne counties.  HECCC is coordinating 
this joint effort especially for the counties within the HECCC region.  The workshop will be 
limited to 24 participants. 
 

Contact Information: 

For further details contact, Marcella Rodgers, Rural Center Coordinator and HECCC Executive 
Director at: MRodgers@csustan.edu.  The HECCC Offices are located at CSU Stanislaus in 
Turlock, (290) 667-3078.  
 

California State Standards and the PTRA Curriculum: 

The following pages outline the PTRA workshop curriculum in relationship to the California 
Standards.   
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Higher Education Consortium of Central California Physics Teacher Staff Development Project 

SUMMARY BY YEAR 

 

PTRA Workshop California Science Standard Grade 

Year 1:                                             

Kinematics and Dynamics 

Motion                                                                                            

1. The velocity of an object is the rate of change of its 

position. As a basis for under-standing this concept: 

Grade 8 

a. Students know position is defined in relation to some 
choice of a standard reference point and a set of reference 
directions. 

Grade 8 

 b. Students know that average speed is the total distance 
traveled divided by the total time elapsed and that the 
speed of an object along the path traveled can vary. 

Grade 8 

 c. Students know how to solve problems involving 
distance, time, and average speed. 

Grade 8 

 d. Students know the velocity of an object must be 
described by specifying both the direction and the speed 
of the object. 

Grade 8 

 e. Students know changes in velocity may be due to 
changes in speed, direction, or both. 

Grade 8 

 f. Students know how to interpret graphs of position 
versus time and graphs of speed versus time for motion in 
a single direction. 

Grade 8 

 Forces                                                                                            

2. Unbalanced forces cause changes in velocity. As a 

basis for understanding this concept: 

Grade 8 

 a. Students know a force has both direction and 
magnitude. 

Grade 8 

 b. Students know when an object is subject to two or more 
forces at once, the result is the cumulative effect of all the 
forces. 

Grade 8 

 c. Students know when the forces on an object are 
balanced; the motion of the object does not change. 

Grade 8 

 d. Students know how to identify separately the two or 
more forces that are acting on a single static object, 
including gravity, elastic forces due to tension or 
compression in matter, and friction. 

Grade 8 

 e. Students know that when the forces on an object are 
unbalanced, the object will change its velocity (that is, it 
will speed up, slow down, or change direction). 

Grade 8 

 f. Students know the greater the mass of an object, the 
more force is needed to achieve the same rate of change in 
motion. 

Grade 8 

 g. Students know the role of gravity in forming and 
maintaining the shapes of planets, stars, and the solar 
system. 

Grade 8 

 Motion and Forces                                                                         

1. Newton's laws predict the motion of most objects. As 

a basis for understanding this concept: 

Physics 9-12 
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 a. Students know how to solve problems that involve 
constant speed and average speed. 

Physics 9-12 

 b. Students know that when forces are balanced, no 
acceleration occurs; thus an object continues to move at a 
constant speed or stays at rest (Newton's first law). 

Physics 9-12 

 c. Students know how to apply the law F = ma to solve 
one-dimensional motion problems that involve constant 
forces (Newton's second law). 

Physics 9-12 

 d. Students know that when one object exerts a force on a 
second object, the second object always exerts a force of 
equal magnitude and in the opposite direction (Newton's 
third law). 

Physics 9-12 

 e. Students know the relationship between the universal 
law of gravitation and the effect of gravity on an object at 
the surface of Earth. 

Physics 9-12 

 f. Students know applying a force to an object 
perpendicular to the direction of its motion causes the 
object to change direction but not speed (e.g., Earth's 
gravitational force causes a satellite in a circular orbit to 
change direction but not speed). 

Physics 9-12 

 h.* Students know Newton's laws are not exact but 
provide very good approximations unless an object is 
moving close to the speed of light or is small enough that 
quantum effects are important. 

Physics 9-12 

 i.* Students know how to solve two-dimensional 
trajectory problems. 

Physics 9-12 

 j.* Students know how to resolve two-dimensional vectors 
into their components and calculate the magnitude and 
direction of a vector from its components. 

Physics 9-12 

 k.* Students know how to solve two-dimensional 
problems involving balanced forces (statics). 

Physics 9-12 

   

Year 2:                                             

Energy, Momentum, 
Circular Motion 

Circular Motion                                                                           

1g. Students know circular motion requires the 

application of a constant force directed toward the 

center of the circle. 

Physics 9-12 

 l.* Students know how to solve problems in circular 
motion by using the formula for centripetal acceleration in 
the following form: a = v2/r. 

Physics 9-12 

 m.* Students know how to solve problems involving the 
forces between two electric charges at a distance 
(Coulomb's law) or the forces between two masses at a 
distance (universal gravitation). 

Physics 9-12 

 Conservation of Energy and Momentum                                        

2. The laws of conservation of energy and momentum 

provide a way to predict and describe the movement of 

objects. As a basis for understanding this concept: 

Physics 9-12 

 a. Students know how to calculate kinetic energy by using 
the formula E = (1/2) mv2. 

Physics 9-12 
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 b. Students know how to calculate changes in 
gravitational potential energy near Earth by using the 
formula (change in potential energy) = mgh (h is the 
change in the elevation). 

Physics 9-12 

 c. Students know how to solve problems involving 
conservation of energy in simple systems, such as falling 
objects. 

Physics 9-12 

 d. Students know how to calculate momentum as the 
product mv.  

Physics 9-12 

 e. Students know momentum is a separately conserved 
quantity different from energy. 

Physics 9-12 

 f. Students know an unbalanced force on an object 
produces a change in its momentum. 

Physics 9-12 

 g. Students know how to solve problems involving elastic 
and inelastic collisions in one dimension by using the 
principles of conservation of momentum and energy. 

Physics 9-12 

 h.* Students know how to solve problems involving 
conservation of energy in simple systems with various 
sources of potential energy, such as capacitors and 
springs. 

Physics 9-12 

 Heat and Thermodynamics                                                              

3. Energy cannot be created or destroyed, although in 

many processes energy is transferred to the 

environment as heat. As a basis for understanding this 

concept: 

Physics 9-12 

 a. Students know heat flow and work are two forms of 
energy transfer between systems. 

Physics 9-12 

Year 3:                                            

Electricity 

Electric and Magnetic Phenomena                                                   

5. Electric and magnetic phenomena are related and 

have many practical applications. As a basis for 

understanding this concept: 

Physics 9-12 

 a. Students know how to predict the voltage or current in 
simple direct current (DC) electric circuits constructed 
from batteries, wires, resistors, and capacitors. 

Physics 9-12 

 b. Students know how to solve problems involving Ohm's 
law. 

Physics 9-12 

 c. Students know any resistive element in a DC circuit 
dissipates energy, which heats the resistor. Students can 
calculate the power (rate of energy dissipation) in any 
resistive circuit element by using the formula Power = IR 
(potential difference) x I (current) = I2R. 

Physics 9-12 

 d. Students know the properties of transistors and the role 
of transistors in electric circuits. 

Physics 9-12 

 e. Students know charged particles are sources of electric 
fields and are subject to the forces of the electric fields 
from other charges. 

Physics 9-12 

 j.* Students know electric and magnetic fields contain 
energy and act as vector force fields. 

Physics 9-12 

 k.* Students know the force on a charged particle in an 
electric field is qE, where E is the electric field at the 
position of the particle and q is the charge of the particle. 

Physics 9-12 
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 l.* Students know how to calculate the electric field 
resulting from a point charge. 

Physics 9-12 

 m.* Students know static electric fields have as their 
source some arrangement of electric charges. 

Physics 9-12 

Year 4 (if funding is 
available):                                      

Waves and Optics 

Physical Principles in Living Systems                                        

6. Physical principles underlie biological structures 

and functions. As a basis for understanding this 

concept: 

Grade 7 

 a. Students know visible light is a small band within a 
very broad electromagnetic spectrum. 

Grade 7 

 b. Students know that for an object to be seen, light 
emitted by or scattered from it must be detected by the 
eye. 

Grade 7 

 c. Students know light travels in straight lines if the 
medium it travels through does not change. 

Grade 7 

 d. Students know how simple lenses are used in a 
magnifying glass, the eye, a camera, a telescope, and a 
microscope. 

Grade 7 

 e. Students know that white light is a mixture of many 
wavelengths (colors) and that retinal cells react differently 
to different wavelengths. 

Grade 7 

 f. Students know light can be reflected, refracted, 
transmitted, and absorbed by matter. 

Grade 7 

 g. Students know the angle of reflection of a light beam is 
equal to the angle of incidence. 

Grade 7 

 Waves                                                                                           

4. Waves have characteristic properties that do not 

depend on the type of wave. As a basis for 

understanding this concept: 

Physics 9-12 

 a. Students know waves carry energy from one place to 
another. 

Physics 9-12 

 b. Students know how to identify transverse and 
longitudinal waves in mechanical media, such as springs 
and ropes, and on the earth (seismic waves). 

Physics 9-12 

 c. Students know how to solve problems involving 
wavelength, frequency, and wave speed. 

Physics 9-12 

 d. Students know sound is a longitudinal wave whose 
speed depends on the properties of the medium in which it 
propagates. 

Physics 9-12 

 e. Students know radio waves, light, and X-rays are 
different wavelength bands in the spectrum of 
electromagnetic waves whose speed in a vacuum is 
approximately 3 x 108m/s (186,000 miles/second). 

Physics 9-12 

 f. Students know how to identify the characteristic 
properties of waves: interference (beats), diffraction, 
refraction, Doppler effect, and polarization. 

Physics 9-12 

   

Only relevant sections of Grade 7 and 8 are included.   
Physics: "Standards that all students are expected to achieve in the course of their studies are unmarked.                                 

             Standards that all students should have the opportunity to learn are marked with an asterisk (*)." 
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WOULD YOU LIKE TO HEAR THAT YOUR PHYSICAL SCIENCE STUDENTS  
ARE AMONG THE BEST IN THE WORLD?  

 
 

 
Teachers trained under the Physics Teaching Resource Agents (PTRA) program do hear this. The American Association 
of Physics Teachers established the PTRA program in 1985, with financial support from the National Science Foundation. 

 
A national study of the results of the Third International Mathematics and Science Study (TIMMS) 1999 showed that 

students who were taught by teachers who had undergone training through programs supported by the National Science 
Foundation – like the PTRA program–demonstrated a greater understanding of science. 
 
PTRA’s mission is to improve the teaching and learning of physical science and physics for all teachers and students in the 
United States. Because the PTRA program is an ongoing effort to improve the quality of science teaching and the quality of 
teacher preparation, it also meets many of the goals laid out in the Glenn Commission report, “Before It’s Too Late.”  
 
PTRA workshops give practicing teachers an opportunity to improve themselves professionally. Teachers grow in the 
knowledge and skills associated with teaching physical science and physics. Material discussed is consistent with the 
National Science Education Standards and the California Standards in Physics. Topics covered include classroom 

organization, physical science content, teaching techniques, trends in science education, equity issues, use of technology, 
assessment ideas, and much more.  
(PTRA, Your Key to Teaching Success) 

 
The Rural PTRA program consists of three years (with a fourth available if funding is sufficient) of a week (30 hours) in the 
summer and two 6- hour follow-up days each year. It is the intent that each participating teacher will attend for at least 

100 hours of instruction. The content areas are listed below. 
 
Year 1 

Kinematics (motion) 15 hours 
Dynamics (forces) 15 hours 
Woven in are Physlets (simulations), graphing calculator, graphical analysis, Vernier &/or PASCO computer interfacing, 
assessment ideas, and pedagogy. 
 
Year 2 

Energy 15 hours 
Impulse and Momentum 10 
Gravity and Circular Motion 5 
Woven in are Physlets (simulations), graphing calculator, graphical analysis, Vernier &/or PASCO computer interfacing, 
assessment ideas, and pedagogy.  
 
Year 3 

D. C. Circuits 15 hours 
Electrostatics 15 hours 
Magnetism (if time) 
Woven in are Physlets (simulations), graphing calculator, graphical analysis, Vernier &/or PASCO computer interfacing, 
assessment ideas, and pedagogy.  
 
Year 4 

Waves (1-dim) 3 hours 
Waves (2-dim) 6 hours 
Sound 9 hours 
Geometric Optics 12 hours 
And (if time) physical optics, lasers, light wave communication. 
Woven in are Physlets (simulations), graphing calculator, graphical analysis, Vernier &/or PASCO computer interfacing, 
assessment ideas, and pedagogy. 
 
A Cooperative Training Program For High School Physics and Physical Science Teachers Brought to You by The Higher 
Education Consortium Of Central California (HECCC). The Consortium member institutions: California State University 
Stanislaus, San Joaquin Delta College, Merced College, University of California Merced, and the Yosemite Community 
College District that includes Columbia College and Modesto Junior College. 

 


