
Physics in a Box

changing the paradigm of K-12 physics education

You know “WHAT” needs to be done.  We know “HOW.”

A groundbreaking, collaborative effort of advocates, supporters, educators, policy makers,
business owners, advisors, strategic partners, and the Physical Science Research Associates (Physcira) team

www.physcira.com 
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Why Physics?

Explains the world around us and connects science to everyday life:
Mechanics, Optics, Electricity & Magnetism, and Heat

Provides an application for math:
Pre-Algebra, Algebra 1, Geometry, Algebra 2, and later Pre-Calculus & Calculus

Increases reading proficiency of students:
Reading and following instructions, analyzing the text, working on wording problems, etc.

Builds critical-thinking skills (in different ways compared to other disciplines).

Prepares students for the jobs and challenges of the future.



Physics in a Box

Entire Physics curriculum 
is taught as hands-on 
classes: elementary 

school, middle school, 
high school

Provides a framework 
around which Math and 

other school subjects 
blossom

Loved by teachers and 
students

Guarantees immense 
growth of student 

success



Year-Round Weekly Professional-Development Sessions for Teachers

No prerequisites or formal science background is 
needed to become a physics teacher!  All it takes is 
participation once a week in Physcira’s supportive 
teacher-training sessions.



Teachers’ Physics Day at Zuni School District, NM (Jan. 3, 2024)



Teachers’ Physics Day at Zuni School District, NM (Jan. 3, 2024)







Implementation is Easy and Customizable

As part of a core science curriculum (once a week, twice a week, or 
three times a week)

As an addition to your existing science program (plug-and-play)

As part of STEM activities

As an after-school program

As a supplement to your math curriculum

As part of other subjects (e.g., Engineering Design)

As a prerequisite to other programs (e.g., Robotics)



Results of the Physics in a Box Program:  Seminole County (Florida) Public Schools were 
among the first districts to implement Physics in a Box in all middle schools. The result: an 
unprecedented jump in student enrollment in their high-school physics program – 60 
percent compared to 30 percent or less for other Florida school districts. 



School buses, equipped with Physics in a Box stations, travel from one elementary school to 
another, delivering elements of physics to students:



Physics in a Box - Optics stations in the second physics bus



Ribbon-cutting ceremony 
for the second bus, 
equipped with Physics in a 
Box - Optics, on January 
29, 2021. 

The first bus, equipped 
with Physics in a Box – 
Mechanics, was launched 
one year earlier, in 
January 2020.

The third bus, equipped 
with Physics in a Box – 
Electricity & Magnetism, is 
launched on April 1st 
2022.



The third bus, equipped with Physics in a Box – Electricity & Magnetism, is launched on April 1st 2022.



Other impactful initiatives run by the Physcira team:

- School buses, equipped with Physics in a Box stations

- Year-round, weekly teacher-training session on physics content and 
methodology 

- Microcredential certifications for teachers

- Summer teacher professional-development programs 

- National middle-school physics Olympiad



The inaugural national middle-school physics Olympiad, organized and hosted by 
Physcira on April 29, 2021, brought together more than 1,000 students from 48 states.



Physcira is committed to developing a new generation of world-class K-12 math and science 
teachers  



I have not found anything that would have the potential impact that Physics in a Box 
program could have, and there is nothing that would even come close from a cost-
benefit stand point.

Video Testimonial

Mark Lautman
Founder CELab
World-Renowned Thought Leader and Economic Architect

https://www.youtube.com/watch?v=AHzwpCfOeCM&feature=youtu.be


“Your groundbreaking move exemplifies all three areas for change that will lead us out of an 
era where a child’s zip code determines the quality of his or her education. Success starts 
with attracting and retaining talent to teaching, increasing local flexibility and spurring 
innovation by creating opportunities for people on the ground to try different things.”

Senator Michael Bennet
Colorado



"...What I would say to chief state school officers having sat in that chair and as a former 
superintendent: I truly believe that this product [Physics in a Box] is a game changer. And while I 
typically don’t give testimonials – as a matter of fact, this is the only one I’ve ever done for a 
curriculum ever in my entire career...."

Video Testimonial 

Dr. Veronica C. Garcia
Former Cabinet Secretary of Public Education, State of NM
Former Superintendent of Santa Fe Schools, State of NM

https://youtu.be/z0ZMvu9o4KU


Travis L. Dempsey
NMSSA Superintendent of the Year 2020-2021

“For superintendents looking at this, here’s what I would say: I would challenge you to 
find another mechanism to deliver this many labs or experiments for the dollars 
you’re going to spend. In fact, I’m going to say it doesn’t exist. And being a former 
math teacher, I’ve searched for it.”

Video Testimonial

https://youtu.be/tEulIpZRQlk


“For me, I learn best when I can actually do hands-on things, when I can try 
and fail, and then try again. Physics in a Box helps that, because you can 
see what to change or where you may have gone wrong.”
Andrea, 10th grade student,
Colorado Early Colleges Colorado Springs

For more testimonials for Physics in a Box program
>>> Click here

“I would say, any school on the fence about getting the Physics in a 
Box curriculum, if you want to reach every single one of your kids 
in your physics classes, this is your solution.” 
Video Testimonial
Danielle Springston, MTSS Coordinator, Science Department
Physics Teacher, Colorado Early Colleges, Colorado Springs

“We want to build a program where students want to be there, and 
that’s what we are seeing with the Physics in a Box program. Our kids 
want to go to class, they want to do the experiments, they want to learn. 
This is always exciting!”
Video Testimonial
Jennifer Daugherty, Head of Schools
Colorado Early Colleges, Colorado Springs

https://physcira.com/testimonials/
https://physcira.com/testimonials/
https://www.youtube.com/watch?v=aOuGr-CTHpY
https://www.youtube.com/watch?v=NTNFX4iN8NM


“This is a beautiful set of materials (Physics in a Box was 
demonstrated). I think teachers and students will take this 
more seriously and learn more with materials like this.”
Senator Mimi Stewart
New Mexico – Bernalillo

“We want to open Physics for ALL students. The Physics in a Box 
program gives something very unique to our students, because 
it is real!”
Video Testimonial
Dr. Anna-Marie Cote
Deputy Superintendent
for Instructional Excellence and Equity
Seminole County Public Schools

“Why is Physics in a Box so awesome? I think for me it was the 
connection between physics and math. […] I love how my 
struggling-in-math students are working on math in a fun and 
interactive way, without even knowing they are doing math.”
Video Testimonial
Craig Johnson
Principal
Indian Trails Middle School

https://www.youtube.com/watch?v=GeRIhicHnuI&t=1s
https://www.youtube.com/watch?v=GVBU--BQ6t0


Unit 1. Basic methods of scientific research.

Unit 2. Density.

Unit 3. Mechanical motion. 

Unit 4. Circular motion and oscillations.

Unit 5. Forces and interactions.

Unit 6. Mechanical work and energy.

Unit 7. Equilibrium and simple machines.

Unit 8. Application of Newton’s laws.

Unit 9. Wave phenomena and sound.

Physics in a Box   - Mechanics
Hands-On Innovative Approach for K12
World’s Best Practices

TM



Unit 2. Density.

 2.1   Measuring the density of regularly shaped solid 
bodies:  cube and rectangular prism.  Unit 
transformations: g/cm³ and kg/m³ .

 2.2   Measuring the density of regularly shaped solid 
bodies:  sphere.  

 2.3   Measuring the density of regularly shaped solid 
bodies:  cylinder.

 2.4   Measuring the density of complex solid bodies 
volume of which can be calculated.

 2.5   Measuring the density of irregularly shaped 
solid bodies.

 2.6   Measuring the density of fluids.

 2.7   Measuring the density of salt water:  dependence 
of the density on the amount of salt dissolved.

 2.8   Measuring the effective density of sand, grains, 
and similar material. 

Unit 1. Basic methods of scientific research.

Unit 2. Density.

Unit 3. Mechanical motion. 

Unit 4. Circular motion and oscillations.

Unit 5. Forces and interactions.

Unit 6. Mechanical work and energy.

Unit 7. Equilibrium and simple machines.

Unit 8. Application of Newton’s laws.

Unit 9. Wave phenomena and sound.











Introduction

System International Units:
- for length: meter, m
 -- mm, cm, m, km
 -- mm2, cm2, m2

 -- mm3, cm3, m3

 -- ml (mL)
- for mass: kilogram, kg
 -- mg, g, kg
- for temperature: Kelvin, K / 

              Celsius, 0C
 -- K, 0C, F
- for time: second, s
 -- s, min, hour

Motion
- speed: 

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

 speed =
𝑚𝑚
𝑠𝑠

- velocity:

𝑣𝑣 =
𝑠𝑠
𝑡𝑡

 v =
𝑚𝑚
𝑠𝑠

- acceleration: 

a =
𝑣𝑣2 − 𝑣𝑣1

𝑡𝑡
- momentum:

𝑝𝑝 = 𝑚𝑚 � 𝑣𝑣

- law of conservation of momentum 
(collision)

Forces
- push and pull forces:

F = 𝑁𝑁
- gravitational force:

𝐹𝐹𝑔𝑔
- normal force (reaction):

𝑁𝑁
- tension force:

𝑇𝑇
- weight:

𝑊𝑊
- friction force:

𝐹𝐹𝑓𝑓 = 𝜇𝜇 � 𝑁𝑁
- elastic force:

𝐹𝐹𝑒𝑒𝑒𝑒 = 𝑘𝑘 � 𝑥𝑥
- oscillation (pendulum)

Newton’s Laws
- first law (law of inertia):

𝐹𝐹1 + 𝐹𝐹2+ . . . . = 0 →  𝑣⃗𝑣 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
- second law:
𝐹𝐹1 + 𝐹𝐹2+ . . . .≠ 0 → 𝐹𝐹1 + 𝐹𝐹2+ . . . . = 𝑚𝑚 � 𝑎⃗𝑎

- third law:
𝐹𝐹12 = 𝐹𝐹21

Energy
- kinetic energy:

𝐸𝐸𝑘𝑘 =
𝑚𝑚 � 𝑣𝑣2

2
- potential energy due to gravity:

𝐸𝐸𝑝𝑝 = 𝑚𝑚 � 𝑔𝑔 � ℎ
- potential energy of a spring:

𝐸𝐸𝑝𝑝 =
𝑘𝑘 � 𝑥𝑥2

2
- law of conservation of energy
- work

The Structure and the Sequence of Mechanics Topics 



Unit 1. Optics phenomena in nature, light, and sources of light.

Unit 2. Colors of light.

Unit 3. Propagation of light. 

Unit 4. Polarization of light.

Unit 5. Reflection of light and the law of reflection of light.

Unit 6. Concave and convex mirrors.

Unit 7. Refraction of light.

Unit 8. Prisms.

Unit 9. Dispersion of light.

Unit 10. Converging and diverging lenses. 

Unit 11. More about lenses.

Unit 12. Interference and diffraction.

Unit 13. The eye as an optical system.

Unit 14. Optical instruments.

Physics in a Box   - Optics
Hands-On Innovative Approach for K12
World’s Best Practices

TM



Unit 10. Converging and diverging lenses. 

10.1. Converging lenses. Elements of a converging lens.

10.2. Building images in a converging lens.  

10.3. The lens equation applied to a converging lens.

10.4. Magnification of a converging lens. 

10.5. Optical power of a converging lens.

10.6. Diverging lenses. Elements of a diverging lens.

10.7. Building images in a diverging lens.  

10.8. The lens equation applied to a diverging lens.

10.9. Magnification of a diverging lens.

10.10. Optical power of a diverging lens.

Unit 1. Optics phenomena in nature, light, and sources of light.

Unit 2. Colors of light.

Unit 3. Propagation of light. 

Unit 4. Polarization of light.

Unit 5. Reflection of light and the law of reflection of light.

Unit 6. Concave and convex mirrors.

Unit 7. Refraction of light.

Unit 8. Prisms.

Unit 9. Dispersion of light.

Unit 10. Converging and diverging lenses. 

Unit 11. More about lenses.

Unit 12. Interference and diffraction.

Unit 13. The eye as an optical system.

Unit 14. Optical instruments.



An object is at the distance 2F from the lens. 
F = 6 cm
2F = 12 cm
2F’ must be also 12 cm - ?

O1

M1

K2

M2

A

B

A’

B’

F F’

L

Principal axis

O

K1

2F 2F’

1.  The image is real.

2. The same size. 

3. Inverted.

4. At the distance 2F’ from the lens.

𝟏𝟏
𝒇𝒇

=
𝟏𝟏
𝒅𝒅𝒐𝒐

+
𝟏𝟏
𝒅𝒅𝒊𝒊

𝟏𝟏
𝒇𝒇

=
𝟏𝟏
𝟐𝟐𝟐𝟐

+
𝟏𝟏
𝒅𝒅𝒊𝒊

𝟏𝟏
𝒇𝒇
−

𝟏𝟏
𝟐𝟐𝟐𝟐

=
𝟏𝟏
𝒅𝒅𝒊𝒊 𝒅𝒅𝒊𝒊 = 𝟐𝟐𝟐𝟐

𝟏𝟏
𝟐𝟐𝟐𝟐

=
𝟏𝟏
𝒅𝒅𝒊𝒊



12 cm

12 cm

𝒅𝒅𝒊𝒊 = 𝟐𝟐𝟐𝟐 = 𝟏𝟏𝟏𝟏 𝒄𝒄𝒄𝒄





An object is between the focus and the lens

O1

M1

K2

M2

A

B

A’

B’

F F’

L

Principal axis

O

K1

2F 2F’

1.  The image is real.

2. Enlarged. 

3. Inverted.





Unit 1. Electricity & magnetism. Introduction to 
Physics in a Box – E&M toolset.

Unit 2. Current, voltage, and resistance in series 
circuits. Ohm’s law.

Unit 3. Current, voltage, and resistance in parallel 
circuits.

Unit 4. Combination of  series and parallel circuits

Unit 5. *DC-circuits.

Unit 6. Magnets and magnetic field.

Unit 7. Alternative current basics.

Unit 8. Inductances and transformers.

Unit 9. Reactance of  a capacitor in an AC circuit.

Unit 10. Impedance of  series RC, RL, and RLC circuits.

Unit 11. Impedance of  parallel RC, RL, and RLC 
circuits.

Unit 12. Semiconductor elements.

Physics in a Box   - 
Electricity & Magnetism
Hands-On Innovative Approach for K12
World’s Best Practices

TM















Weekly Physics in a Box sessions for newcomers

Regular, weekly sessions for teachers who have just joined the program will start next Tuesday (January 9) at 7 
p.m. EST (5 p.m. Mountain Time).  This start time reflects the need to accommodate colleagues from several time 
zones.  Based on feedback from teachers who have been involved with the program, the investment of this hour of 
your valuable time will go a long way in helping you prepare to teach your physics classes and to grow your career.

  

The zoom link to register 24 hours in advance for each session is always the same:

https://us02web.zoom.us/meeting/register/tZYucOigrz8pHdNw0ploHafm9kABHy6J4z74 

Meeting ID: 823 7181 4377   
Passcode: 191620

Over the course of the next few weeks, we will cover the main topics of Physics in a Box – Mechanics, Optics, and 
Electricity & Magnetism.

https://us02web.zoom.us/meeting/register/tZYucOigrz8pHdNw0ploHafm9kABHy6J4z74


Ongoing Physics in a Box sessions

At the same time, weekly Physics in a Box sessions that began last August are continuing. You are welcome to 
join them, as well!  These sessions are held at 6 p.m. EST (4 p.m. Mountain Time). The zoom links for these 
sessions are the same every week, but please note that it is different from the link above: 

Mechanics is on Tuesdays at 6 p.m. Eastern Time.

<Register 24 hours in advance for a Mechanics meeting> 

Optics is on Wednesdays at 6 p.m. Eastern Time.

<Register 24 hours in advance for an Optics meeting>

Electricity & Magnetism is on Thursdays at 6 p.m. Eastern Time.

<Register 24 hours in advance for an Electricity & Magnetism meeting>

https://us02web.zoom.us/meeting/register/tZMpc-mupjooHdXpLJkXktEXN9amBRC4q1Cb
https://us02web.zoom.us/meeting/register/tZUlcu2pqz4sGdFW0SAGQUJB8vBX8xbX35eU
https://us02web.zoom.us/meeting/register/tZYqdOmtpzIuGNAr7k3nFNvIT_Q0Uc3DAQbm


Hello, Colleagues,

This week, we will finish working on Unit 5 of the Physics in a Box – Mechanics program by considering the most important topics in the entire field of 
Mechanics:  Newton’s Laws.  They are the fitting culmination of the Mechanics curriculum because they connect almost all the topics we have covered in 
previous units.

In particular, we will discuss how objects interact; how forces and motion are connected; and how forces cause acceleration.  In addition, we will offer a helpful 
overview of Newton’s Laws as we clear up some common misconceptions and analyze some real-life examples. Later, in Unit 8, we will consider each of 
Newton’s Laws in more detail.

Newton’s Laws are not only key topics in physics, they are fun to explore. You definitely do not want to miss this session!

In this week’s Optics session, we are going to finish the Physics in a Box – Optics curriculum. Unit 14 is devoted to optical instruments, including magnifying 
glasses, binoculars, microscopes, and telescopes. We will consider the principles of operation of these devices, and draw and analyze diagrams of how light rays 
are processed.

In our Electricity & Magnetism session, we will talk about how alternative current is created and used.

Here is our schedule along with the Zoom links to join:

Mechanics is on Tuesdays at 6 p.m. Eastern Time: <Register 24 hours in advance for a Mechanics meeting> 

Optics is on Wednesdays at 6 p.m. Eastern Time: <Register 24 hours in advance for an Optics meeting>

Electricity & Magnetism is on Thursdays at 6 p.m. Eastern Time: <Register 24 hours in advance for an Electricity & Magnetism meeting>

We look forward to seeing you!
Your Physcira Team

Our informative e-mails once a week, sent from Physical Science Research Associates (Physcira)

https://us02web.zoom.us/meeting/register/tZMpc-mupjooHdXpLJkXktEXN9amBRC4q1Cb
https://us02web.zoom.us/meeting/register/tZUlcu2pqz4sGdFW0SAGQUJB8vBX8xbX35eU
https://us02web.zoom.us/meeting/register/tZYqdOmtpzIuGNAr7k3nFNvIT_Q0Uc3DAQbm


Physics in a Box

Powered by the Physcira Team

 

TM

Please contact so we can begin the journey in raising the achievement of all our Students:

Gary Tripp    Anatoliy Glushchenko
Director of Development  Founder
gt@physcira.com   ag@physcira.com 
505-934-7608    719-310-7815

www.physcira.com

mailto:gt@physcira.com
mailto:ag@physcira.com
http://www.physcira.com/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51

