
Joseph Calmer

E&M
NPTW



Statics on a String



Forces with Tape

Materials

• (Scotch) Tape

• Marker

• Desk

Directions

• Place a “t” and a “b” on 2 pieces 
of tape

• Put 1 on desk (b-bottom), 

• Then the other (t-top), on top of 
the “b”; that’s on the desk

• Pull apart

• Fill out a data collection grid



Data Collection grid

Top Bottom

Top

bottom

Identify when there is “attraction” and when there is a “repulsion”



Balloons on a string

Materials

• Balloon
• Connected

• loose

• String

• Packing Peanuts

Directions

Part A

• Charge up balloon
• Interact with Materials

• Can, wall, sugar…

Part B

• Charge up PVC, glass, rubber…
• Interact with hanging Balloons

• Packing Peanuts (Styrofoam)



Fun fly Stick

Materials

• Fun Fly Stick

• Almost anything else
• Can

• Balloon

• Paper

• Tinsel*

Directions

• The



Various directions and guidance

1. Rubber, Silk, and Styrofoam
Tie a Styrofoam peanut on a string, then charge up the 
rubber rod with a piece of fur. Bring the rod close, what is 
the effect?

Tie a Styrofoam peanut on a string, then charge up the 
glass rod with a piece of silk. Bring the rod close, what is 
the effect? Explain

2. Sugar Storm
Charge up a Balloon on your arm, hold it close to some 
sugar. What do you see?

3. Rolling can experiment
Charge up a Balloon on your arm, place the balloon near 
the sugar
Explain this effect with a diagram

4. Wall Grab
Charge up a Balloon on your arm, place on the wall

5. 2 Balloons
Charge up a Balloon on your arm
Place the charged balloon near a balloon on a string.

5.A Charge by induction Demo
a. Hang 2 balloons
b. Use one balloon, and charge up with a source (another 

balloon, a Fun Fly Stick, various rods…)
c. Carefully replace the hanging (Charged balloon (without 
touching)), when place near the other balloon, what is observed?

6. Water Experiment
Bring a charged object close to a stream of water

7. Electroscope and Faraday Cage
Bring the charged Balloon next to an electroscope

*How does the electric field depend on distance?

*What happens if you touch the top. Explain



NGSS and Circuits



1st Connect to the framework

• Explicit and Implicit
• “It is important to note, however, that the framework is not intended to define course 

structure, particularly at the high school level. ”
• “More generally, this framework should not be interpreted as limiting advanced 

courses that go beyond the material included here—all students at the high school 
level should have opportunities for advanced study in areas of interest to them, and it 
is hoped that, for many…”

• Appendix A: Conceptual Shifts
• “…NGSS are intended to reflect a new vision for American science education.”
• Science is interconnected
• Performance, not curriculum
• Build Coherence
• Focus on Depth
• Science and Engineering are (~) integrated; in NGSS
• Prepare for college
• NGSS and CCSS are aligned



Not helpful, but…

• NGSS, by its nature, is fluid and class dependent (There is built in creativity 
for a school and teacher)

• This means a teacher has the onus and responsibility (we rely on SCAAPT, 
NPTW, and James (and others at the helm)

• This means creativity, but not standard (One can connect their own 
Practices (SEPs, for their classes) to a DCI; phenomena (local and 
meaningful)

• The focus is not specific content, but a general “coherent” view of science

• The most desirable outcome is for an engineering component; based on a 
content aspect



AAPT responses (on the Drafts) 

• “We are in essence urging that NGSS not define precisely which 
practice would be assessed with which disciplinary core idea. 
Teachers may want to assess one cluster of practices in their 
classrooms, others might be assessed by district or state tests, and 
yet others by nationally normed assessments. The performance 
standards should be separated from the details of the assessment 
tools, which should build on, but should not dictate, performance 
expectations.”



1st Connect to the framework

• Explicit and Implicit
• Instructional Segment 3
• HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current 

can produce a magnetic field and that a changing magnetic field can produce an electric 
current

• HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale 
can be accounted for as either motions of particles or energy stored in fields

• HS-PS3–5. Develop and use a model of two objects interacting through electric or 
magnetic fields to illustrate the forces between objects and the changes in energy of the 
objects due to the interaction

• PS-3-1, PS-3-3, PS4-5, ESS3-2, ESS3-3, ETS1-1 though 1-4









Explicit might be a reach

• Need to talk about energy, materials (periodicity, trends…), mass, 
forces, sources of energy…

• Not to mention the non content: dimensional analysis, notation, 
measurement…

• The phenomena in the NGSS is a powerplant; for electricity 
production

• This along with

• Øerstead and Faraday 

• And…



The Frameworks describes:
Student do many examples; 
use iron filings, use 
permanent magnets, 
construct vector diagrams.
The focus is that “After 
gather evidence that an 
electric current creates a 
magnetic field, students 
should investigate if the 
reverse is true.” (pg. 959)

Use all your NPTW demo 
suggestions



More to address

• “In essence, we believe that as a first approximation all science and 
engineering practices apply to all disciplinary core 7 ideas, while 
recognizing that the scope of widely-used assessments may need to 
focus on a relatively small number of practices to be associated with 
each disciplinary core idea.”

• The SEP and DCI is not meant to be a 1 to 1 correspondence (more 
flexibility for a teacher’s discretion? 



Specifics to include- tie to your class 
objectives
• “Batteries, bulbs, motors, switches and modern high capacity

capacitors provide an excellent area of study where students can 
construct devices and build simple qualitative and quantitative 
models of the behavior of electric circuits. Activities that emphasize 
construction, measurement, and modification of circuits could work 
well at the middle school level and high school level using the 
engineering practices. Circuits also provide very nice examples of 
conservation of energy and conservation of electrical charge.”

• (The Ca NGSS Framework includes a lot of simulations and sample 
activities (not circuits directly though))



My Emphasis

• Students investigate systems by examining the 
properties of different materials, the structures of 
different components, and their interconnections to 
reveal the system’s function and/or solve a 
problem. They infer the functions and properties of 
natural and designed objects and systems from 
their overall structure, the way their components 
are shaped and used, and the molecular 
substructures of their various materials

• I think Statics and “Forces at a Distance” are one
• The next step is Human manipulation of Charge; via 

engineering



AAPT suggests

Joey Uses

CCC: Progressions





Instructional Segment 2: Forces at a 
Distance
• Students investigate gravitational and electromagnetic forces and describe them 

mathematically. They predict the motion of orbiting objects in the solar system. They link 
the macroscopic properties of materials to microscopic electromagnetic attractions.

• Overview from CA Science Framework

• Bundled NGSS Standards for this Segment

• Individual Performance Expectations included in this Segment:
HS-PS2-4, HS-PS2-6, HS-ESS1-4

• Disciplinary Core Ideas in this Segment:
PS2.B: Types of Interactions
ESS1.B: Earth and the Solar System

• Guiding Questions:

• How can different objects interact when they are not even touching?

• How do interactions between matter at the microscopic scale affect the macroscopic 
properties of matter that we observe?

• How do satellites stay in orbit?

https://drive.google.com/open?id=0B30VTSCDrw5TYkh4Q2I1OXAzSlk
https://drive.google.com/open?id=1YqHJtbzdVkKC3vf0XqFky1LLNaIXtSPI2ohLOxC_Qwc
https://drive.google.com/open?id=17qLpkr9A0Ehy_I92b6aKfG_dYVsrGileGRFAMLo5yQ8
https://drive.google.com/open?id=1zA2dtePqal3QCWodCE7gYLKX4lBbP7VmZLxr5ThJH1U
https://drive.google.com/open?id=1HrZH5PpcevVakWTKNeLCa1xW8AY8_kHc1GxkY4xNJA0
https://sites.google.com/site/csunngssguide/standards-by-subject/physical-science/motion-and-stability-forces-and-interactions/ps2b-types-of-interactions
https://sites.google.com/site/csunngssguide/standards-by-subject/earth-science/earth-s-place-in-the-universe/ess1-b-earth-and-the-solar-system


The Summary

• NGSS are our standards

• The are nebulous 

• Ongoing PD is actively encouraged 

• NPTW and SCAAPT is a sources; 

• Work like a scientist; pursuit is the 
drive…

• Intention is to show that science is 
more than a textbook of information
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