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Unit Title: Weather and Static Electricity  
By: Cristina Geisler 
cgeisler@sd206.org 

Physics 
11-12 Grades 

 

Overview 
In order for our physics students to understand lightning, there is a need to introduce the concept of static electricity. In 
this unit, high school physics students discover that lightning is like static electricity, except on a much bigger scale. Both 
lightning and static electricity happen because of the attraction between the opposite charges. Physics students will use 
primary sources from the Library of Congress, perform inquiry activities, develop cross-curriculum projects and build 
models in science to discover that: 
·         Lightning is an electric current. 
·         The behavior of charged objects results from uneven charge distribution. 
·         An attraction between two objects is evidence for an excess of charge on at least one object.  Either: objects have 
excess charge of opposite type, or one charged object induces a charge imbalance in a neutral object (polarization). 
·         Repulsion between two objects indicates that both objects have an excess of the same type of charge. 
·         Turbulence in storm clouds creates static electric charges that build up until they release as a stream of electrons 
that create a bolt of lightning. 
·         A buildup of positive charge builds up on the ground beneath the cloud, attracted to the negative charge in the 
bottom of the cloud. 

 

Aligned Standards:  

 
NGSS Standards: ESS2-1, ESS2-2 
HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable 
problems that can be solved through engineering. 
 
HS-ESS3. Earth and human activity. 
 
HS-ESS2-4 Empirical evidence is required to differentiate between cause and correlation and make claims about specific 
causes and effects. 
 
HS-PS1-1 Use the periodic table as a model to predict the relative properties of elements based on the patterns of 
electrons in the outermost energy level of atoms 
 
3-PS2 Ask Questions about cause and effect relationships of electric or magnetic interactions between two objects not in 
contact with each other. 
 
HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes 
in climate 
  
HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the 
change in energy of the other component(s) and energy flows in and out of the system are known. (Students build an 
Electrophorus)  
  
HS-PS1-7. Use mathematical representations of phenomena to support claims 
  
HS-PS1-4. Develop a model based on evidence to illustrate the relationships between systems or between components of 
a system 
 
 
CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 
Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or 

mailto:cgeisler@sd206.org
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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technical processes. 
 
CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. CCSS.Math.Practice.MP3 Construct viable arguments and 
critique the reasoning of others. 
 
 
IL-Social Studies: SS.G.1.9-12: Use maps (created using geospatial and related technologies, if possible), satellite images, 
and photographs to display and explain the spatial patterns of physical, cultural, political, economic and environmental 
characteristics. 
 
 
 
 
 

Enduring Understandings Essential Questions 

● History and Theory of Static Electricity (IL-Social 
Studies: SS.G.1.9-12)  

● A variety of hazards result from natural processes; 
humans cannot eliminate hazards but can reduce 
their impact. (ESS2-2) 

● Weather Phenomena may have more than one 
cause, and some cause and effect relationships in 
systems can only be described using probability. 
(ESS2-1, ESS2-2) 

● Changes in the frequency or intensity of extreme 
weather events also influence changes in design 
inputs and considerations for engineers. (ESS2-1, 
ESS2-2) 

● Patterns can be used to identify cause-and effect 
relationships. (ESS2-1, ESS2-2) 

●  Abilities necessary to do scientific inquiry 
● Understandings about scientific inquiry 

●  Atomic Structure and properties of matter (HS-

ETS1-2. HS-ESS2-4, HS-PS1-1 3-PS2- HS-ESS2-4. HS-

PS3-1) 

● Motions and forces 

● Transfer of energy ( HS-ETS1-2, CCSS.ELA-

Literacy.WHST.11-12.2)  

● The electrical force is a result of charge 
● Charge is a fundamental property of matter (like 

mass). 
● Electric charge is a conserved quantity. 
● Electric charge is particulate in its behavior (as 

opposed to a fluid). 
● Only two types of charge (+ and -) have been 

observed. 
● The behavior of charged objects results from 

uneven charge distribution 
● An attraction between two objects is evidence for an 

excess of charge on at least one object.  Either: 
● a. objects have excess charge of opposite type, or 
● b. one charged object induces a charge imbalance in 

a neutral object (polarization). 
● Repulsion between two objects indicates that both 

objects have an excess of the same type of charge. 
● Explain differences between conductors and 

insulators in terms of a microscopic model. 
● In insulators charge carriers are more tightly bound, 

thus unable to engage in bulk flow. 

 

● When did static electricity was discovered? 

● What was the early explanation for static shock? 

● Who discovered static electricity?  

● What is Static Electricity?  
● What are the two kinds of particles that are 

responsible for electric interaction? 
●  What causes lightning?  
●  What is the difference between insulators and 

conductors? 
●  What is Electrostatic Force? How can we calculate 

it?  
● What evidence have scientists found about the 

impact of weather on electrostatics? 

● How can data be used to model, predict, and 
manage future impacts? 

●  What are some hazards associated with static 
electricity and weather condition?  

● What are some strategies that can be used to 
minimize such risks? 

 
 
 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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● In conductors charge carriers are less tightly bound, 
allowing bulk flow of charge carriers 

● Structures are designed to provide solutions to a 
human need. Engineers must understand Science, 
Technology, Engineering, and Mathematics (STEM) 
to create structure to meet code, safety 
specifications, and budget constraints. Designers, 
Scientist, and Engineers use scale models and 
prototypes to test design theories. 

● Understandings about science and technology- 

Structures are designed to provide solutions to a 

human need. Engineers must understand Science, 

Technology, Engineering, and Mathematics (STEM) 

to create structure to meet code, safety 

specifications, and budget constraints. Designers, 

Scientist, and Engineers use scale models and 

prototypes to test design theories.(HS-ETS1-2, 

CCSS.ELA-Literacy.WHST.11-12.2)  

 

● Identify existing structure locations vulnerable to 
extreme weather risks, and develop appropriate 
strategies to minimize such risks. ( ESS2-1, ESS2-2, 
HS-ETS1-2, CCSS.ELA-Literacy.WHST.11-12.2)  

 

 

 

 

Transfer Goals  

(Will be some or all of the skills listed below, plus any additional ones the groups feel are important.) 
●  Asking questions (for science) and defining problems (for engineering) 
●  Developing and using models 
●  Planning and carrying out investigations 
●  Analyzing and interpreting data 
●  Using mathematics and computational thinking 
●  Constructing explanations (for science) and designing solutions (for engineering) 
●  Engaging in argument from evidence 
●  Obtaining, evaluating, and communicating information 

Learning Objectives 

● Students will be able to list ten facts about the history of static electricity. (Social Studies:SS.G.1.9-12,  CCSS.ELA-
Literacy.WHST.11-12.2)  

 
● Students will be able to write informative and technical texts about static electricity. (CCSS.ELA-

Literacy.WHST.11-12.2 ) 
 

●  Students will be able to perform and interpret scientific measurements.( CCSS.Math.Practice.MP4 ) 
 

●  Students will be able to identify two kinds of particles that are responsible for electric interaction. (HS-ETS1-2. 
HS-ESS2-4  HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to identify and explain in words and using a diagram what causes lightning. (HS-ETS1-2. HS-
ESS2-4  HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to identify and explain with diagrams the differences between insulators and conductors. 
(HS-ETS1-2. HS-ESS2-4  HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to define what is electrostatic force and calculate it.  (HS-ETS1-2. HS-ESS2-4  HS-PS1-1 3-
PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to do presentations on the evidence that scientists found about the impact of weather on 
electrostatics. (HS-ETS1-2. HS-ESS2-4 HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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●  Students will be able to identify what are three hazard associated with static electricity and weather condition  
(HS-ETS1-2. HS-ESS2-4 HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to identify what are some strategies that can be used to minimize such hazard. (HS-ETS1-2. 
HS-ESS2-4  HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

 
 

Library of Congress: Primary Sources Materials/Supplies/Resources 

● What Primary Sources are recommended to use in 
this Unit? 

https://www.loc.gov/item/2006691772/ 
 
https://archive.org/details/electricityincom00harr 
 
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb
_subj.html 
 
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec
=5995   (minute 28:00 - 38:00) 
 
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&s
earchArg=14021998&searchType=1&permalink=y 
 
https://archive.org/details/storyofelectric00munr  
 
https://www.loc.gov/search/?in=&q=electrostatics&new=tr
ue 
https://archive.org/details/elementsofstatic00atki  (chapter 
XII and up)  

● Projector 
● Student access to computers and the internet 
● Whiteboards 
● Primary Source Analysis Tool 

● Pencils, erasers, rulers.  
● Safety glasses.  
● Tape   
● scissors 
● van der Graaf generator 
● balloons, wool, acetate, fur fabric swatches, acrylic 

and rubber rods, aluminum pie pans, foam cups, 
foam pads.  

 
Additional Teacher’s resources:   
 
http://sciencenetlinks.com/lessons/static-electricity-4/ 
 
http://www.physicsclassroom.com/class/estatics/Lesson-
4/Lightning 
 
http://phet.colorado.edu/en/simulation/balloons 
 
 
  http://phet.colorado.edu/en/simulation/travoltage 
 
https://docs.google.com/document/d/16msum2tP1n9JBH
8xBall567IkyoiEIJ7BhOKF_t47Eo/edit 
http://physicsed.buffalostate.edu/SeatExpts/EandM/eleph
or/index.htm 
 
https://faculty.uoit.ca/kay/res/lo/S9_Lightening.pdf 
 
https://eo.ucar.edu/webweather/lightningact.html 

 

 

https://www.loc.gov/item/2006691772/
https://www.loc.gov/item/2006691772/
https://archive.org/details/electricityincom00harr
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://archive.org/details/storyofelectric00munr
https://www.loc.gov/search/?in=&q=electrostatics&new=true
https://www.loc.gov/search/?in=&q=electrostatics&new=true
https://archive.org/details/elementsofstatic00atki
http://sciencenetlinks.com/lessons/static-electricity-4/
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
http://phet.colorado.edu/en/simulation/balloons
http://phet.colorado.edu/en/simulation/travoltage
https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm
https://faculty.uoit.ca/kay/res/lo/S9_Lightening.pdf
https://eo.ucar.edu/webweather/lightningact.html


 5 

 
 
https://www.loc.gov/resource/cph.3c00293/ 
 
https://archive.org/details/electricitytreat00cumm   

https://www.loc.gov/resource/cph.3c00293/
https://archive.org/details/electricitytreat00cumm
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https://archive.org/details/elementsofelect00robi 
 
http://www.loc.gov/rr/scitech/mysteries/static.html 

https://archive.org/details/elementsofelect00robi
http://www.loc.gov/rr/scitech/mysteries/static.html
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https://www.nasa.gov/audience/forstudents/k-
4/home/F_What_Causes_Lightning_Flash.html 
 
https://www.weather.gov/safety/lightning 
 
 
https://www.weather.gov/jetstream/lightning_faq 
 
https://www.weather.gov/media/owlie/backcountry_lightn
ing.pdf 
 
https://www.ready.gov/thunderstorms-lightning 
 
https://www.ready.gov/kids 
 
https://www.fema.gov/media-
library/assets/documents/34288 
 
https://www.weather.gov/media/owlie/ttl6-10.pdf 
 
https://www2.illinois.gov/iema/preparedness/documents/
lightning_safety_awareness_guidebook.pdf 
 
file:///C:/Users/COE/Downloads/Primary_Source_Analysis_
Tool.pdf 

https://www.nasa.gov/audience/forstudents/k-4/home/F_What_Causes_Lightning_Flash.html
https://www.nasa.gov/audience/forstudents/k-4/home/F_What_Causes_Lightning_Flash.html
https://www.weather.gov/safety/lightning
https://www.weather.gov/jetstream/lightning_faq
https://www.weather.gov/media/owlie/backcountry_lightning.pdf
https://www.weather.gov/media/owlie/backcountry_lightning.pdf
https://www.ready.gov/thunderstorms-lightning
https://www.ready.gov/kids
https://www.fema.gov/media-library/assets/documents/34288
https://www.fema.gov/media-library/assets/documents/34288
https://www.weather.gov/media/owlie/ttl6-10.pdf
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
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https://mail.google.com/mail/u/0/#inbox/FMfcgxvzLFDKz
cBVTNNVSGVkmjxmQkld?projector=1&messagePartId=0.2 
 

Evidence of Learning 

Example Performance Tasks Example Evidence 

Students will use their social study, physics, scientific 
inquiry skills, mathematical and literacy skills to explore the 
relation between static electricity and weather.  Students 
will perform research, do presentation, create diagrams and 
build models (electroscope) about static electricity.  

● What does the final project look like? 
● Student will research and design a timeline on their 

findings about static electricity history. 
● Whiteboard presentations. Students have to 

present their findings and be ready to defend their 
results in front of the class. They have to be able to 
answer questions for their peers. 

● Students will use physics and mathematical skills to 
do measurements and design an electroscope. 

● Students will explore and present their findings 
about hazard associated with static electricity and 
weather condition  

● Students will explore strategies that can be used to 
minimize such risks. 

 
 

 
 

 
 

Aligned Lesson Plan 1 

Lesson Plan:   
The History of Static Electricity.  

Lesson Length: 
2-3 class periods (one hour) 

 

 

Grade Level:  
 11-12 

 
Related Unit: Weather and 
Climate  
NGSS Standards: ESS2-1, ESS2-2  
 HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, 
more manageable problems that 
can be solved through engineering. 
HS-ESS3- Earth and human 
activity. 
 
CCSS ELA: CCSS.ELA-
Literacy.WHST.11-12.2 
Write informative/explanatory 
texts, including the narration of 
historical events, scientific 
procedures/experiments, or 
technical processes. 
 
CCSS Math: 
CCSS.Math.Practice.MP4 Model 
with mathematics. 
CCSS.Math.Practice.MP3 Construct 
viable arguments and critique the 
reasoning of others. 
 
Framework Reference: ESS2.D.  

HS-ESS3-1 Earth and Human Activity 

 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
https://www.nextgenscience.org/pe/hs-ess3-1-earth-and-human-activity
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Construct an explanation based on 
evidence for how the availability of 
natural resources, occurrence of 
natural hazards, and changes in 
climate have influenced human 
activity. 
 

HS-ESS3-4 Earth and Human Activity 
Evaluate or refine a technological 
solution that reduces impacts of 
human activities on natural systems. 

 
Cross-Curricular Standards 
SS.G.1.9-12: Use maps (created 
using geospatial and related 
technologies, if possible), satellite 
images, and photographs to display 
and explain the spatial patterns of 
physical, cultural, political, 
economic and environmental 
characteristics. 
 

 
 
 
 
 
 
Enduring Understandings 

 
 
 
 
 
 
Essential Questions 

 

 
● History and Theory of Static Electricity (IL-

Social Studies:SS.G.1.9-12)  
● A variety of hazards result from natural 

processes; humans cannot eliminate 
hazards but can reduce their impact. 
(ESS2-2) 

● Weather Phenomena may have more than 
one cause, and some cause and effect 
relationships in systems can only be 
described using probability. (ESS2-1, ESS2-
2) 

 

● When was static electricity 

discovered? 

● What was the early 

explanation for static 

shock? 

● Who discovered static 

electricity?  

● What is static electricity?  
 

 

 

 

Transfer Goals  

 
Asking questions  
 
Obtaining, evaluating, and communicating information  
 
Constructing explanations (for science) 
 
Identifying Patterns and Causes/Effects to make future predictions 
 

Write informative/explanatory texts. 

 

Learning Objectives  

https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
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● Students will be able to list ten facts about the history of static electricity. 
(Social Studies:SS.G.1.9-12,  CCSS.ELA-Literacy.WHST.11-12.2)  

 
● Students will be able to write informative and technical texts about static 

electricity. (CCSS.ELA-Literacy.WHST.11-12.2 ) 
 
 
 
 
 

 

 

Library of Congress: Primary 
Sources 

Materials/Supplies/Resources  

 
https://www.loc.gov/item/2006
691772/ 
 
https://archive.org/details/elect
ricityincom00harr 
http://www.americaslibrary.gov
/aa/franklinb/aa_franklinb_subj.
html 
 
 
https://www.loc.gov/today/cybe
rlc/feature_wdesc.php?rec=5995   
(minute 28:00 - 38:00) 
 
 
https://catalog.loc.gov/vwebv/se
arch?searchCode=LCCN&searchA
rg=14021998&searchType=1&pe
rmalink=y 
 
https://archive.org/details/story
ofelectric00munr  
 

 

 
● Projector 
● Student access to computers and the 

internet 
● Primary Source Analysis Tool 

  

Additional teacher’s resources.  

https://www.youtube.com/watch?v=oxlAgdE42q4 
 
 

 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
https://www.loc.gov/item/2006691772/
https://www.loc.gov/item/2006691772/
https://archive.org/details/electricityincom00harr
https://archive.org/details/electricityincom00harr
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://archive.org/details/storyofelectric00munr
https://archive.org/details/storyofelectric00munr
https://www.youtube.com/watch?v=oxlAgdE42q4
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Lesson Plan 

 

Engage: How can I get students interested in this? (20-30 minutes)  

Show students the picture of the Benjamin Franklin and his son William flying a kite 
during an electrical storm 
 
Have students use the primary analysis tool to analyze the picture. 
file:///C:/Users/COE/Downloads/Primary_Source_Analysis_Tool.pdf 
 
https://www.loc.gov/item/2006691772/ 
 
 
Ask questions like:  
What do you see in this picture? 
By looking at the picture, can you describe the phenomena that you see? Is this 
phenomena weather related?  
Who is the man in the picture? 
What is the man in the picture doing?  
When was this picture taken?   
 
Show video and go over the above questions: 
 
https://www.youtube.com/watch?v=oxlAgdE42q4 
 
 
 
 
 

 

Explore: What tasks/questions can I offer to help students puzzle through this? (45 
minutes to 1 hour) 

 

 
Individually, students use internet resources in order to explore static electricity 
history and facts.  
 
To help students with their research provide the following links:  
 
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&sear
chType=1&permalink=y 
 
https://archive.org/details/storyofelectric00munr  
 
 
https://archive.org/details/electricityincom00harr 
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html 
 
http://www.studyphysics.ca/2007/30/06_forces_fields/06_statichistory.pdf 
 
 
 
 
Differentiated Instruction. 
 
For students that need more structure with their research, provide the following 
questions: 
 

 

https://www.loc.gov/item/2006691772/
https://www.loc.gov/item/2006691772/
https://www.youtube.com/watch?v=oxlAgdE42q4
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14021998&searchType=1&permalink=y
https://archive.org/details/storyofelectric00munr
https://archive.org/details/electricityincom00harr
http://www.americaslibrary.gov/aa/franklinb/aa_franklinb_subj.html
http://www.studyphysics.ca/2007/30/06_forces_fields/06_statichistory.pdf
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1. When and how was the static electric charge discovered? 
2. What is “amber” and how was it used to  study electricity?  
3. Who was the scientist that studied the reaction between amber and magnets 

and first recorded the term “electric”? 

4. Who was the German physicists that build the first machine to generate an 

electric spark? 

5. From the “Story of electricity”  book, what is it meant by “frictional electricity”?  

How does weather affects static electricity (give two examples).  

6. How do types of material affect static electricity? When do objects 

repel/attract?  

7. What is a Leyden jar and who invented it? 

8. Who was Benjamin Franklin?  

9. How did he contribute to the discovery and use of static electricity? 

10. What is a lightning rod? How can it be used?  

11. What are some “modern” theories about static electricity?  

 

Explain: How can I help students make sense of their observations? (15-20 minutes)  

 
● Have students work in pairs. 
● Allow each pair 15 minutes to discuss their findings about static electricity 

history.  
●  Allow students the opportunity to argue and compare their claims with their 

classmates.  
● Have students list their findings on whiteboards.  
● Students will present their findings to class and get peer review. Teacher acts 

as a facilitator and helps conducting students’ discussions.  
 
 
 
 

 

Extend/Elaborate: How can my students apply their new knowledge to other 
situations? (45 minutes to one hour) 

 

 

Students will work in pairs to design a timeline on their findings about static electricity 

theories over time. The timeline must include the following:  

1. Describe people’s perception of static electricity during ancient times. Give 

three specific examples.  

2. Describe people’s perception of static electricity during middle ages.  Give 

three specific examples. 

3. How did the “Franklin era” influence the perception of static electricity? Give 

two specific examples. 

4. List three more scientist and the times that worked on static electricity 

theories. Give an example for each one.  

5. How does weather affects static electricity (give two examples).  

6. What are some “Modern Theories” about static electricity? Give two examples.  

 
Differentiated Instruction: Students can create a poster,  PPT or a Prezi presentation 
and present it to the class.  
 
Group students that need more structure and help them with extra guidance.  
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Evaluate: How can I help my students self-evaluate and reflect on the learning? (one 
hour) 
 

● Check for understanding questions will be utilized during large and small 
group instruction. Students will be asked open-ended questions during small 
group and individualized instruction to check for understanding 

● Self-evaluate: Students will have multiple opportunities to self-evaluate their 
progress during the class discussions, peer review and teacher review. Ask 
students to come up with several questions for the presenting groups. 

             Examples of student’s questions: What are some examples, from your own 
experiences,       of the discharge of static electricity? 
 

● Formative Assessments:  Whiteboard presentations. Students have to present 
their findings and be ready to defend the results in front of the class. They have 
to be able to answer questions for their peers. The students’ discussion of the 
material is an important aspect of the learning.  Be sure that all students 
participate.  Listen to individual responses.  Evaluate if the student can make 
sense of the information during whiteboard presentations. Peer rubrics could 
also be use, so students can check each other's work. 

● The rubric for timeline is provided below.  
 
 
 

  

Describe people’s perception of 

static electricity during ancient 

times. Give three specific 

examples. 

 Make a diagram for your 

findings.   

 

Exceeds:  

Timeline 

includes the 

dates, facts 

and details on 

people’s 

perception of 

static 

electricity 

during 

ancient times. 

Three specific 

examples and 

Meets: 

Timeline has few facts and 

details on people’s perception 

of static electricity during 

ancient times 

No diagram is in display. 

Inadequate:   

Timeline is missing all the 

information on this topic. 
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facts are 

included.  

A diagram is 

also present.  

What was people’s 
perception of static 
electricity during 
middle ages?  Give 
three specific 
examples. Make a 
diagram of your 
findings. 

  

Timeline 

includes 

people’s 

perception of 

static 

electricity 

during middle 

ages.  Three 

specific 

examples and 

facts are 

included. A 

diagram is in 

display. 

Timeline has few facts and 

details on people’s perception 

of static electricity during 

middle ages. 

No diagram is in display 

Timeline is missing all the 

information on this topic. 

How did the “Franklin era” 

influence the perception of 

static electricity? Give two 

specific examples and make a 

diagram. 

 

Timeline has 

three facts 

and details on 

“Franklin era” 

and static 

electricity. 

A diagram is 

in display. 

Timeline has few facts and 

details on facts and details on 

“Franklin era” and static 

electricity. No diagram is in 

display 

Timeline is missing all the 

information on this topic. 

List three more scientist and 

the times that they worked on 

static electricity theories. Give 

an example for each one.  

All the 

information 

on the topic is 

present on 

the timeline. 

A diagram is 

in display. 

Timeline is missing one or 

more pieces of information on 

the topic. 

No diagram is in display 

 

Timeline is missing all the 

information on this topic. 

What are some “Modern 

Theories” about static 

electricity? Give two examples.  

 

All the 

information 

on the topic is 

present on 

the timeline. 

A diagram is 

in display. 

Timeline is missing one or 

more pieces of information on 

the topic. 

No diagram is in display.  

 

Timeline is missing all the 

information on this topic. 
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 How does weather affects 

static electricity (give two 

examples). Make a diagram.  

 

 All the 

information 

on the topic is 

present on 

the timeline. 

A diagram is 

in display. 

 Timeline is missing one or 

more pieces of information on 

the topic. 

No diagram is in display. 

 Timeline is missing all the 

information on this topic. 

 
 
 

 
 
 

Aligned Lesson Plan 2 

LOC Science Lesson for Unit 2: Weather and Static Electricity. 

Lesson Plan: Lightning and Static 
Electricity.  

Lesson Length: (two hour period)   
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Grade Level: 11-12 Related Unit: Weather and Climate 
Related Unit: Weather and Climate 

NGSS Standards: ESS2-1, ESS2-2 

 HS-ETS1-2. Design a solution to a complex real-world problem by 

breaking it down into smaller, more manageable problems that can 

be solved through engineering. 

  

 HS-PS1-1 Use the periodic table as a model to predict the relative 

properties of elements based on the patterns of electrons in the 

outermost energy level of atoms 

  
3-PS2- Ask Questions about cause and effect relationships of electric 

or magnetic interactions between two objects not in contact with 

each other. 

  

HS-PS1-7 Use mathematical representations of phenomena to 

support claims 

  

HS-PS1-4  Develop a model based on evidence to illustrate the 

relationships between systems or between components of a system 

  
CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 

Write informative/explanatory texts, including the narration of 

historical events, scientific procedures/experiments, or technical 

processes. 

  

CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. 

CCSS.Math.Practice.MP3 Construct viable arguments and critique the 

reasoning of others. 

  

  

Enduring Understandings Essential Questions   

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/Math/Practice/MP3/
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●        The electrical force is a result of 

charge 

●        Charge is a fundamental property 

of matter (like mass). 

●        Electric charge is a conserved 

quantity. 

●        Electric charge is particulate in 

its behavior (as opposed to a fluid). 

●        Only two types of charge (+ and -

) have been observed. 

●        The behavior of charged objects 

results from uneven charge 

distribution 

●        An attraction between two 

objects is evidence for an excess of 

charge on at least one object.  Either: 

●        a. objects have excess charge of 

opposite type, or 

●        b. one charged object induces a 

charge imbalance in a neutral object 

(polarization). 

●        Repulsion between two objects 

indicates that both objects have an 

excess of the same type of charge. 

●        Explain differences between 

conductors and insulators in terms of a 

microscopic model. 

●        In insulators charge carriers are 

more tightly bound, thus unable to 

engage in bulk flow. 

●        In conductors charge carriers are 

less tightly bound, allowing bulk flow 

of charge carriers 

●        Structures are designed to 

provide solutions to a human need. 

Engineers must understand Science, 

Technology, Engineering, and 

Mathematics (STEM) to create 

structure to meet code, safety 

specifications, and budget constraints. 

Designers, Scientist, and Engineers use 

scale models and prototypes to test 

design theories. 

  

What are the charged particles that make up an atom? 

  

What particles are able to transfer (move) from one object to another 

when contact is made? 

  

How does an object becomes charged? 

  

What is an insulator? 

  

What is a conductor? 

  

What are two methods of charging an object? 

  

  

  

  

  

  

Transfer Goals 
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●        Asking questions (for science) and defining problems (for engineering) 

●        Planning and carrying out investigations 

●        Analyzing and interpreting data 

●        Constructing explanations (for science) and designing solutions (for engineering) 

Learning Objectives 

1. Students will discover that there is a property of objects that results in a force (other than gravitational) that 

is exerted without contact between the objects. 

  

2.   Students will learn that this force can be manifested as either attraction or repulsion. 

  

3.   Students learn (or review) a model of the internal structure of the atom in which charge is a property of 

microscopic particles and is mobile to varying degrees in different materials. HS-ETS1-2 HS-PS3-1, HS-PS1-7, 

HS-PS1-4 

4. Students will be able to state the relation between static charge and lightning (ESS2-2) 

  

5. Students will be able to perform and interpret scientific measurements.( CCSS.Math.Practice.MP4 ) 

  

Library of Congress: 
Primary Sources 

Materials/Supplies/Resources   

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP4/
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https://archive.org/details/elementso
felect00robi 

 Page 9-12 

  

 

 

  

  
  

For each two-person group: 

One roll of transparent tape (recommended: 3M Magic tape, may be 

shared between two groups) 

Two strips of paper, 15 cm x 1.5 cm 

Plastic comb or plastic rod 

10 cm x 10 cm pieces of wool or fur, cloth 

Two strips of aluminum foil, 15 cm x 1.5 cm 

  

  

  

Teacher’s Resources: 

www2.phy.ilstu.edu/pte/312content/classes/electrostatics/StickyTa

peLab.doc 

  

  

https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567

IkyoiEIJ7BhOKF_t47Eo/edit 

  

  

  

  

  

  
  

Lesson Plan 

Engage: How can I get students interested in this? (20 minutes) 

https://archive.org/details/elementsofelect00robi
https://archive.org/details/elementsofelect00robi
https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
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Prior Knowledge: Students would benefit from very basic knowledge of atomic theory, including sub-atomic 
particles and their charges. 

  
  

Show picture from primary sources of electric attraction and repulsion. Go over the picture and perform the 

demo presented in the picture: 

  

https://archive.org/details/elementsofelect00robi 

  
  

What do you see in the picture? 

How does the rod gets charged? 

What is the charge that is transferred from fur to the rod? 

 What is the charge of the rod? 

What is the charge on the paper bits? 

Why do the paper bits are attracted to the rod? 

What are the forces acting on the paper bits? 

  

Students will refer to the previous lesson and discuss once again the origins of static electricity. 

  

Ask students to come up with questions about demo. 

Examples of my student’s questions. 

  

How does rubbing charges the road? 

Does more, or faster rubbing make more charge? 

Can you make a super attractor? 

https://archive.org/details/elementsofelect00robi
https://archive.org/details/elementsofelect00robi
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Can you make the objects dance? 

 Are the objects easy to pull off the road once they are on there? 

Which materials stick well to the road? 

Which materials do not? 

   What happens if you hold the road farther away from the object? 

Explore: What tasks/questions can I offer to help students puzzle through this? (50 minutes) 
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Use the Sticky Tape Activity to help students inquire and get a better understanding about charge interaction. 

In this activity,  students use simple transparent tape as a tool to develop a model for electric charge. 

  

www2.phy.ilstu.edu/pte/312content/classes/electrostatics/StickyTapeLab.doc 

  

  

https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit 

  

  

Sticky Tape Activity 

  

Part I – Top tapes 

  
1.   Take a 15 cm piece of transparent tape and make a handle on the end by folding under the first cm of tape, 

sticky side to sticky side.  Place this tape on the lab table.  This is the base tape. 

  
2.   Attach a second similarly prepared strip of tape onto the base tape.  Label this tape “T” for top. 

  
3.   Repeat steps 1 and 2 so that you have two sets of base and top tapes. 

  
4.   Quickly peel the first of the T tapes from the base, and hang the T tape from the edge of the table. 

  
5.   Quickly peel the second of the T tapes from the base and slowly bring the second T tape near the hanging T 

tape. Describe what you see.  Include a series of sketches of the tapes as they approach one another with vectors to 

represent the forces on the tapes.  Label the forces. 

  

Part II – Top and Bottom tapes 

  
6.   Repeat steps 1 through 3 above, but do not label the tapes yet.  Place another 

 15 cm tape with handle on top of each of the tape sets. You now have two sets of 3-layer tapes. 

  
  

7.   Label uppermost tape “T” for top, and the middle tape “B” for bottom. 

  
8.   Cut 2 pieces of paper, the same dimensions as the tapes, and hang one from the edge of the table.  Label the 

hanging paper “P."   Approach the hanging paper with the other piece of paper.   Describe what you see. 

  
9.   Cut 2 pieces of aluminum foil, the same dimensions as the tapes, and hang one from the edge of the table.  

Label the hanging foil “F."   Approach the hanging foil with the other piece of foil.   Describe what you see. 

  
  

10. Peel one set of T and B tapes from its base tape, keeping the T and B tapes together.  Quickly peel them 

apart. 

  
11. Hang each strip next to the hanging paper and foil. 

12. Repeat step 10 with the other set of tapes. 

  
13. With a T tape hanging from one hand and a B tape hanging from the other, experiment by approaching each 

of the hanging tapes. Describe what you see.  Include a series of sketches of the tapes as they approach one 

https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
https://docs.google.com/document/d/16msum2tP1n9JBH8xBall567IkyoiEIJ7BhOKF_t47Eo/edit
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Explain: How can I help students make sense of their observations? (50 minutes) 

  

Students will use the Sticky Tape inquiry activity to make observation, discuss and answer questions about 

charges interactions. They will whiteboard their findings, make diagrams and present/ discuss with peers. 

Use the Charge & Field Teachers Notes from Physics Modeling and explain to students: 

The neutral paper and foil are attracted to both the negative comb and positive wool.  Neutral does not mean no 
charge; in fact, the neutral paper has billions of charges, it’s just that the + and - charges are approximately the 
same in number and evenly distributed throughout the object so they neutralize each other.  The proximity of a 
charged object has the effect of re-distributing the charges within the neutral object.  This effect is called 
polarization.  The effect is somewhat different for conductors and insulators.  In conductors, electrons actually 
relocate from one side of the object to the other.  In insulators the electrons, while bound to specific nuclei, 
spend more time on one side of the nuclei than on the other. You will have the opportunity in the post-lab 
discussion to help students build a model of the internal structure of the atom that accounts for this 
phenomenon.  Note that when two objects are electrically attracted to each other, this does NOT confirm that 
both objects have a NET charge on them. 

  
  

  

  

  
  

Extend/Elaborate: How can my students apply their new knowledge to other situations?) (4-5 class 

periods) 

  

  

After the sticky tape activity has been white boarded and discussed, students will later focus on the process of 

charging by induction in the Electrophorus activity.  By constructing and observing the behavior of a simple 

electrophorus, students develop a deeper understanding of the relationship between static electricity and 

lightning. Further ask students to describe how both static electricity and lightning are examples of electrical 

forces. Example questions: Why do certain objects "shock" you when you touch them? How do electrical 

charges move within a cloud? 

  

Evaluate: How can I help my students self-evaluate and reflect on the learning? ( 1-2 class period) 
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●        Check for understanding questions will be utilized during small group instruction. Students will be asked 

open-ended questions during small group and individualized instruction to check for understanding 

●        Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during the class 

discussions. 

●        Formative Assessments: 

            ClassDiscussions Examples:  Look for appropriate force diagrams during group presentations.  
Students   should clearly identify the two objects causing the interactions noted. 

          Students should emphasize that charge is not a substance, but a property of electrons and protons.  
Excess charge on an object is acquired by interacting with another object.  In the same sense as gravity, we 
don’t really know what charge is or how it “works”. 
  
●        Summative Assessment: Teacher will collect the Sticky Tape activity. 

  
  

  

 

  
  
  
  
  
  

Aligned Lesson Plan 3 
(LOC Science Lesson for Unit 2: Lightning and Static Electricity ) 

 

Lesson Plan: Weather and Static Electricity.  Lesson Length: 2-3 class periods (one hour).  
Grade Level: 11-12 Related Unit: Weather and Climate  

NGSS Standards: ESS2-1, ESS2-2  
  
3-PS2- Ask Questions about cause and effect 
relationships of electric or magnetic interactions 
between two objects not in contact with each 
other. 
 
HS-PS3-1. Create a computational model to 

calculate the change in the energy of one 

component in a system when the change in energy 

of the other component(s) and energy flows in and 

out of the system are known. 

  

HS-PS1-7 Use mathematical representations of 

phenomena to support claims 

  

HS-PS1-4  Develop a model based on evidence to 

illustrate the relationships between systems or 

between components of a system 

 
 
CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 
Write informative/explanatory texts, including the 
narration of historical events, scientific 
procedures/experiments, or technical processes. 
 
CCSS Math: CCSS.Math.Practice.MP4 Model with 
mathematics. CCSS.Math.Practice.MP3 Construct 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
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viable arguments and critique the reasoning of 
others. 
 
 
 

Enduring Understandings Essential Questions 
● A variety of hazards result from natural 

processes; humans cannot eliminate hazards but 
can reduce their impact. (ESS2-2) 

● Weather Phenomena may have more than one 
cause, and some cause and effect relationships in 
systems can only be described using probability. 
(ESS2-1, ESS2-2) 

● Changes in the frequency or intensity of extreme 
weather events also influence changes in design 
inputs and considerations for engineers. (ESS2-
1, ESS2-2) 

● Patterns can be used to identify cause-and effect 
relationships. (ESS2-1, ESS2-2) 

 
●  What causes lightning?  
●  What is static electricity?  
●  How is lightning related to static 

electricity? 
 

Transfer Goals 
 

● Obtaining, Evaluating, and Communicating Information. 
● Construct Explanations. 
● Write informative/explanatory texts. 

 
 

Learning Objectives 
 
 

●  Students will be able to state and explain static electricity as a transfer of charge phenomena. (3-PS2, 
HS-PS2-4, HS-PS2-2) 

●  Describe how both static electricity and lightning are examples of electrical forces. (ESS2-2, 3-PS2-3) 
●  Students will be able to read and comprehend informational texts.CCSS.ELA-Literacy.WHST.11-12.2 

 
Library of Congress: Primary Sources Materials/Supplies/Resources 
 
https://www.loc.gov/today/cyberlc/feature_wdesc.php?
rec=5995   (minute 28:00 - 38:00) 
 
 
https://www.loc.gov/resource/cph.3c00293/ 
 
 
 
https://archive.org/details/electricitytreat00cumm  ( 
picture of the electroscope page 74)  

   
  Class projector 
   Student notebooks (to record observations) 
  Primary Source Analysis Tool 
   whiteboards , markers.  
Additional Teacher’s resources: 
http://sciencenetlinks.com/lessons/static-
electricity-4/ 
 
http://www.physicsclassroom.com/class/estatics
/Lesson-4/Lightning 
 
https://www.school-for-
champions.com/science/static_electricity.htm#.W
vrmNO-UuUk 
 
 
 
https://www.youtube.com/watch?v=SCLblwbE5L
E 
 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
https://www.loc.gov/resource/cph.3c00293/
https://archive.org/details/electricitytreat00cumm
http://sciencenetlinks.com/lessons/static-electricity-4/
http://sciencenetlinks.com/lessons/static-electricity-4/
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
https://www.school-for-champions.com/science/static_electricity.htm#.WvrmNO-UuUk
https://www.school-for-champions.com/science/static_electricity.htm#.WvrmNO-UuUk
https://www.school-for-champions.com/science/static_electricity.htm#.WvrmNO-UuUk
https://www.youtube.com/watch?v=SCLblwbE5LE
https://www.youtube.com/watch?v=SCLblwbE5LE
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https://catalog.loc.gov/vwebv/search?searchCode=LCC
N&searchArg=14002772&searchType=1&permalink=y 
 
https://archive.org/details/elementsofelect00robi 
(pg.22) 
 

https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://archive.org/details/elementsofelect00robi
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 http://www.loc.gov/rr/scitech/mysteries/static.html 
 
 
http://www.americaslibrary.gov/es/nj/es_nj_liberty_1.h
tml 
 
 

 
 

Lesson Plan 
Engage: How can I get students interested in this? (20- minutes) 
 
 Show students the video from the Library of Congress and refresh on the previous lesson discussion:  
 
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995   (minute 28:00 - 38:00) 
 
Ask the following questions:  

1. The video reinforces the kite experiment. From our previous lesson, discuss the kite experiment and 
the meaning of it. 

2. What is the “Leyden Jar” and what is its purpose? (capacitor) 
3. What other device did Franklin invented? (battery) 
4. What is the name of the award that Franklin won? What were his achievements? 
5. Franklin was named a “Diplomat” of the Americans”. What is the meaning of this title? Why did he 

earned it?  
One common misconception about Ben Franklin’s kite experiment refers to the fact that the kite was struck by 
lightning.  
Explore: What tasks/questions can I offer to help students puzzle through this? (one-two hours) 

http://www.loc.gov/rr/scitech/mysteries/static.html
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=5995
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Use the following websites, answer the questions, and complete the static electricity and lighting WebQuest.   
 
http://www.loc.gov/rr/scitech/mysteries/static.html 
 
https://www.nasa.gov/audience/forstudents/k-4/home/F_What_Causes_Lightning_Flash.html 
 
https://www.weather.gov/safety/lightning 
 
https://www.weather.gov/jetstream/lightning_faq 
 
http://sciencenetlinks.com/lessons/static-electricity-4/ 
 
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning 
 
https://www.school-for-champions.com/science/static_electricity.htm#.WvrmNO-UuUk 
 
http://phet.colorado.edu/en/simulation/balloons 
 
  http://phet.colorado.edu/en/simulation/travoltage 

 

Name___________________ 

  

ELECTRIC CHARGE 

STATIC ELECTRICITY & LIGHTNING WEBQUEST 

  

In this Web Quest you will explore the following website given below to learn more about static electricity and 

lightning. 

  

Use the websites provided and answer the following questions 

  

  

1. What causes static electricity? 

  

  

 

  

2. Describe the 3 main effects static electricity has on matter. Use some examples from your everyday life. 

  

  

  

 

  

3. How does separating materials cause static electricity? 

  

  

  

  

  

4. What is electrostatic induction? 

  

  

  

  

 

  

http://www.loc.gov/rr/scitech/mysteries/static.html
https://www.nasa.gov/audience/forstudents/k-4/home/F_What_Causes_Lightning_Flash.html
https://www.weather.gov/safety/lightning
https://www.weather.gov/jetstream/lightning_faq
http://sciencenetlinks.com/lessons/static-electricity-4/
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
https://www.school-for-champions.com/science/static_electricity.htm#.WvrmNO-UuUk
http://phet.colorado.edu/en/simulation/balloons
http://phet.colorado.edu/en/simulation/travoltage
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5. How can a non-conductor be charged through electrostatic induction? What activity did we do in class to 

show this? 

  

  

  

  

  

  

  

6. Describe how an electroscope works to detect static electricity 

7. What is a triboelectric series? 

8. Give two examples of materials that are more likely to give up electrons, and two examples of materials that 

are more likely attract electro 

9. Give examples of small, medium, and large sparks created by static electricity. 

10. What causes lightning? 

11. How is lightning related to static electricity 

12.How does lightning travel? 

13. How can static electricity damage a computer? 

14. Describe how the Van de Graaff generator works 
15. Name several beneficial uses of static electricity. 

                                         

During thunderstorms, air masses rub together and make static electricity build up within clouds. A positive 

charge builds in the upper part of the clouds, while a large negative charge builds in the lower portion. When 

the difference between the positive and negative charges becomes great, the electrical charge jumps from one 

area to another, creating a lightning bolt. 

Most lightning bolts jump from cloud to cloud, but they also can strike the ground. 

These bolts occur when positive charges build up on the ground. A negative charge called the leader flows from 

the cloud toward the ground. Then a positively charged leader, called the return stroke, leaves the ground and 

runs into the cloud. 

What is seen as a lightning bolt is actually a series of downward striking leaders and upward 

-striking return strokes, all taking place in less than a second. (Source: NASA) 

  

1)   How does charge separation occur within a cloud? 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

2)   A lightning rod is a metal rod mounted on top of some buildings. Drawing up the 

conditions for static discharge why do you think lightning rods may be beneficial? 

__________________________________________________________________ 

__________________________________________________________________ 

__ 

________________________________________________________________ 

3)   Based on what you’ve learned so far about conductors, insulators and electric discharge, what are 

some things to avoid doing during a thunderstorm? Why? 

______________________________________ 

____________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

Explain: How can I help students make sense of their observations? (30 minutes-40 minutes) 
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Students will work in pairs and reflect on their experiences and discuss their findings. We will discuss and 
write on whiteboards their findings about atom structure, charge transfer, lightning and static electricity . Prior 
to your research, what did you know about static electricity and lightning? Has your research addressed any 
misconceptions of an area that you may have had?   
Some of common misconceptions that I found are: Static electricity is caused by friction, lightning moves only 
from sky to ground, static and current electricity are two “types” of electricity,  
Students may believe that once inside a building, a person is completely safe in an electrical storm. Emphasize 
that it can still be dangerous to be in contact with electrical equipment and water sources within a house 
during a lightning storm.  
Use video https://www.youtube.com/watch?v=SCLblwbE5LE   for further discussion.   
 
 
Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 minutes)  
  
Students will get their whiteboards ready to present the information about their findings to the class. They 
have to be prepared to explain their findings and answer questions their peers ask.  
 
If possible, a field trip to the Museum of Science and Industry will give students a better understanding of static 
electricity and lightning. 

Evaluate: How can I help my students self-evaluate and reflect on the learning? (50 minutes) 
 

● Check for understanding questions will be utilized during large group instruction. Students will be 
asked open-ended questions during small group and individualized instruction to check for 
understanding. 

 
● Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during the class 

discussions. 
● Formative Assessments:  Whiteboard presentations. Students have to present their findings and be 

ready to argue the results in front of the class. They have to be able to answer questions for their peers. 
The student discussion of the material is an important aspect of the learning.  Be sure that all students 
participate.  Listen to individual responses.  Evaluate if the student can make sense of the information 
during whiteboard presentations.  

● Summative assessments: Collect WebQuest package for a grade.   
 

 

Aligned Lesson Plan 4 

LOC Science Lesson for Unit 2: Weather and Static Electricity. 
 
 
 

Unit Title: Weather and Static Electricity 

Grade Level: 11-12 Lesson Length: 1-2 class periods (one hour) 

Aliened Standards: 
 
Related Unit: Weather and Climate  
NGSS Standards: ESS2-1, ESS2-2  
  
3-PS2- Ask Questions about cause and effect relationships of electric or magnetic interactions between two 
objects not in contact with each other. 
 
HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system 

when the change in energy of the other component(s) and energy flows in and out of the system are known. 

https://www.youtube.com/watch?v=SCLblwbE5LE
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HS-PS1-7 Use mathematical representations of phenomena to support claims 

  

HS-PS1-4 Develop a model based on evidence to illustrate the relationships between systems or between 

components of a system 

 
 
CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 
Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/experiments, or technical processes. 
 
CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. CCSS.Math.Practice.MP3 Construct viable 
arguments and critique the reasoning of others. 
 
 

Enduring Understandings: 
● A variety of hazards result from natural 

processes; humans cannot eliminate hazards 
but can reduce their impact. (ESS2-2) 

● Weather Phenomena may have more than one 
cause, and some cause and effect relationships 
in systems can only be described using 
probability. (ESS2-1, ESS2-2) 

● Changes in the frequency or intensity of 
extreme weather events also influence 
changes in design inputs and considerations 
for engineers. (ESS2-1, ESS2-2) 

● Patterns can be used to identify cause-and 
effect relationships. (ESS2-1, ESS2-2) 

 

Essential Questions: 
 

●  What causes electrical charge?  
●  How does an object get charge? 
●  How is lightning related to electrical 

charge? 
 

 

Transfer Goals 

(Will be some or all of the skills listed below, plus any additional ones the groups feel are important.) 
●    Asking questions (for science) and defining problems (for engineering) 

●    Developing and using models 

●    Planning and carrying out investigations 

●    Constructing explanations (for science) and designing solutions (for engineering) 

●    Engaging in argument from evidence 

●    Obtaining, evaluating, and communicating information 

Learning Objectives 

●   Students will be able to state and explain static electricity as a transfer of charge phenomena. (3-PS2, HS-

PS2-4, HS-PS2-2) 

●  Describe how both static electricity and lightning are examples of electrical forces.(ESS2-2, 3-PS2-3) 
●  Students will be able to read and comprehend informational texts.CCSS.ELA-Literacy.WHST.11-12 

Library of Congress: Primary Sources Materials/Supplies/Resources 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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●   What Primary Sources are recommended to use in 

this Unit? 

 
http://www.loc.gov/rr/scitech/mysteries/static.html 
 
 

●     Projector 

●     Student access to computers and the internet 

●     Whiteboards 

●     Primary Source Analysis Tool 

  

Additional Teacher’s resources :  
  
https://www.sciencemadesimple.com/static.html 
 
http://sciencenetlinks.com/lessons/static-
electricity-4/ 
  
http://www.physicsclassroom.com/class/estatics/
Lesson-4/Lightning 
  
http://phet.colorado.edu/en/simulation/balloons 
  
  
  
http://phet.colorado.edu/en/simulation/travoltag
e 
  
 

http://www.loc.gov/rr/scitech/mysteries/static.html
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
https://www.sciencemadesimple.com/static.html
http://sciencenetlinks.com/lessons/static-electricity-4/
http://sciencenetlinks.com/lessons/static-electricity-4/
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
http://www.physicsclassroom.com/class/estatics/Lesson-4/Lightning
http://phet.colorado.edu/en/simulation/balloons
http://phet.colorado.edu/en/simulation/balloons
http://phet.colorado.edu/en/simulation/travoltage
http://phet.colorado.edu/en/simulation/travoltage
http://phet.colorado.edu/en/simulation/travoltage
http://phet.colorado.edu/en/simulation/travoltage
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Lesson Plan 

Engage: How can I get students interested in this? (20- minutes) 

  
 Introduce students the website from the Library of Congress and refresh on the previous lesson 

discussion: 
http://www.loc.gov/rr/scitech/mysteries/static.html  

 
  

Ask the following questions: 
 

1. What an imbalance between negative and positive charges in an object creates?  

2. How this “imbalance” can be produced? 

3. How can an object be discharged? 

4. What charges are “free” to move from one object to another? 

5. Why after you rub your shoe on the carpet and touch a doorknob you get a “shock?  

 

Explore: What tasks/questions can I offer to help students puzzle through this? (one-two hours) 

http://www.loc.gov/rr/scitech/mysteries/static.html
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Electrostatic Simulations 

 

In this online lab you will use simulations to check your knowledge regarding electrostatic interactions. 

 

Balloons and Static Electricity Simulation 

  

To interactively explore some of the concepts you have learned so far please go to the 

(http://phet.colorado.edu/en/simulations/category/physics). 

  

We will start with the Balloons and Static Electricity simulation: 

  

http://phet.colorado.edu/en/simulation/balloons 

  

 

  

The simulation “Balloons and Static Electricity” can be run online 

(choose “Run now”) 

  

Once your application has started, click “Reset All”. Make sure that only the “show all charges” and “wall” 

buttons are selected. 

  

Once You start the simulation answer the following questions:   

  

1)      Look at the balloon. What can you say about its charge? (Hint: count both types of charges) 

  

  

2)      Click and drag the balloon and rub it against the sweater. What happens to the balloon? 

  

  

  

3)      How did the balloon get charged, with what type of charge? 

  

  

  

4)      Where did that charge come from? 

  

  

  

5)      What happened to the sweater? How did it get charged? 

  

6)      Bring the balloon in the middle, between the sweater and the wall. What happens to the balloon 

when you let it go? Explain. 

  

  

7)      What is the overall charge of the wall? 

  

  

  

8)      What do you think will happen when the balloon is brought close to the wall? Predict first. 

  

http://phet.colorado.edu/simulations/sims.php?sim=Balloons_and_Static_Electricity
http://phet.colorado.edu/simulations/sims.php?sim=Balloons_and_Static_Electricity
http://phet.colorado.edu/en/simulation/balloons
http://phet.colorado.edu/en/simulation/balloons
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9)      Bring the balloon in contact with the wall. What happens to the charges in the wall? 

  

  

  

  

10)  Let go of the balloon. What happens? Explain. 

  

  

  

  

11)  Click the “Reset All” button. Select “show all charges”, and “Two balloons”. What can you tell about 

the overall charge of all the objects in your simulation window? 

  

  

  

  

12)  Select “Show charge differences”. Rub each balloon against the sweater. What happens to each one of 

them? 

  

  

  

13)  Why are the two balloons stuck on the sweater? 

  

  

  

14)  Try to get one balloon off the sweater by using the other balloon. Can you do it? If yes, explain why 

this is possible. 

  

  

  

Alternative simulation “John Travoltage”.  http://phet.colorado.edu/en/simulation/travoltage 

  

(Choose “Run now”) 

  

  

1)      Predict what will happen to John if he rubs his foot against the carpet. 

  

  

  

  

2)      Rub John’s foot on the carpet by clicking and dragging his foot few times. What happens? 

  

  

  

  

3)      Predict what will happen if John touches the door knob. 

  

  

  

http://phet.colorado.edu/en/simulation/travoltage
http://phet.colorado.edu/en/simulation/travoltage
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4)      Click and drag John’s hand such that it touched the doorknob. What happened? 

  

  

  

  

5)      What would you call what happened to John? 

  

  

  

  

6)      How is this different from the balloon and sweater or balloon and wall touching each other? 

  

  

 Differentiated Instructions: 

Some students can further research about lightning safety. Use the following primary resources: 

  

https://www.weather.gov/safety/lightning 

  

https://www.weather.gov/jetstream/lightning_faq 

  

https://www.weather.gov/media/owlie/backcountry_lightning.pdf 

  

https://www.ready.gov/thunderstorms-lightning 

  

https://www.ready.gov/kids 

  

https://www.fema.gov/media-library/assets/documents/34288 

  

https://www.weather.gov/media/owlie/ttl6-10.pdf 

  

https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf 

  

  and complete the following activity: 

  

https://faculty.uoit.ca/kay/res/lo/S9_Lightening.pdf 

  

Students could also research and design a safety guide for a hazardous weather event of their choosing, 

and share their findings with families and community. 

  
  
  
  
  
  
  
  

Explain: How can I help students make sense of their observations? (30 minutes-40 minutes) 

https://www.weather.gov/safety/lightning
https://www.weather.gov/safety/lightning
https://www.weather.gov/jetstream/lightning_faq
https://www.weather.gov/jetstream/lightning_faq
https://www.weather.gov/media/owlie/backcountry_lightning.pdf
https://www.weather.gov/media/owlie/backcountry_lightning.pdf
https://www.ready.gov/thunderstorms-lightning
https://www.ready.gov/thunderstorms-lightning
https://www.ready.gov/kids
https://www.ready.gov/kids
https://www.fema.gov/media-library/assets/documents/34288
https://www.fema.gov/media-library/assets/documents/34288
https://www.weather.gov/media/owlie/ttl6-10.pdf
https://www.weather.gov/media/owlie/ttl6-10.pdf
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
https://www2.illinois.gov/iema/preparedness/documents/lightning_safety_awareness_guidebook.pdf
https://faculty.uoit.ca/kay/res/lo/S9_Lightening.pdf
https://faculty.uoit.ca/kay/res/lo/S9_Lightening.pdf
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Students will work in pairs and  reflect on their experiences and discuss their findings. We will discuss 
and write on whiteboards  their findings about atom structure, charge transfer, lightning and static 
electricity . Prior to your research, what did you know about static electricity transfer? Has your research 
addressed any misconceptions of an area that you may have had?  Was the simulation helpful? Check to 
make sure that students have diagrams that represent charge transfer and rearrangement.  
Discuss once again that charged objects are attracted to neutral objects (this is often a big 
misconception). 
Use video https://www.youtube.com/watch?v=SCLblwbE5LE   for further discussion.  
  

  

Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 
minutes) 

  
Students will get their whiteboards ready to present the information about their findings to the class. 
They have to be prepared to explain their findings and answer questions their peers ask. Discuss how 
static electricity force and lightning are based on charge transfer. Also ask how is lightning different from 
a spark? (Lightning works the same way as a spark, except that it happens on a bigger scale. Lightning is 
created when water drops are churning around in a thundercloud. They gather either positive or negative 
electrical charges, so that soon one cloud may be positive and another cloud may be negative. The 
electrical pressure that builds up must be extremely high for lightning to start. Lightning can go from 
cloud to cloud or from the ground to a cloud.) 

●  What causes thunder? (Thunder is caused by the air expanding and contracting very rapidly.) 
 
 Extend: Name several beneficial uses of static electricity:  pollution control, copier machines, and 
painting.  
 
If possible, a field trip to the Museum of Science and Industry will give students a better understanding of 
static electricity and lightning. 
  

  
  

Evaluate: How can I help my students self-evaluate and reflect on the learning? (50 minutes) 

https://www.youtube.com/watch?v=SCLblwbE5LE
https://www.youtube.com/watch?v=SCLblwbE5LE


 39 

  
●       Check for understanding questions will be utilized during large group instruction. Students will be 

asked open-ended questions during small group and individualized instruction to check for 

understanding. 

  
●    Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during 

the class discussions. 

●       Formative Assessments:  Whiteboard presentations. Students have to present their findings and be 

ready to argue the results in front of the class. They have to be able to answer questions for their peers. 

The student discussion of the material is an important aspect of the learning.  Be sure that all students 

participate.  Listen to individual responses.  Evaluate if the student can make sense of the information 

during whiteboard presentations. 

●    Summative assessments: Collect Simulation Questions/Answers .  

  
  
  

  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aligned Lesson Plan 5 
(LOC Science Lesson for Unit 2: Lightning and Static Electricity) 

 

Lesson Plan: Lightning and 
Electrophorus  

Lesson Length: 1-2 days.  

Grade Level: 11-12(Adjustable)  
Related Unit: Weather and 
Climate  
NGSS Standards: ESS2-1, ESS2-2  
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 HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, more 
manageable problems that can be 
solved through engineering. 
 
HS-ESS2-4.Use a model to describe 
how variations in the flow of energy 
into and out of Earth’s systems 
result in changes in climate 
  
HS-PS3-1. Create a computational 
model to calculate the change in the 
energy of one component in a 
system when the change in energy 
of the other component(s) and 
energy flows in and out of the 
system are known. 
  
  
HS-PS1-4  Develop a model based 
on evidence to illustrate the 
relationships between systems or 
between components of a system 
 
 
4-PS3-1. Use evidence to construct 
an explanation relating the speed of 
an object to the energy of that object 
 
 
CCSS Math: CCSS.Math.Practice.MP4 
Model with mathematics. 
CCSS.Math.Practice.MP3 Construct 
viable arguments and critique the 
reasoning of others. 
 
 

Enduring Understandings Essential Questions 
 

● Changes in the frequency or intensity of 
extreme weather events also influence 
changes in design inputs and 
considerations for engineers. 

●  Structures are designed to provide 
solutions to a human need. Engineers 
must understand Science, Technology, 
Engineering, and Mathematics (STEM) to 
create structure to meet code, safety 
specifications, and budget constraints. 
Designers, Scientist, and Engineers use 
scale models and prototypes to test 
design theories. 

●  Identify existing structure locations 
vulnerable to extreme weather risks, and 
develop appropriate strategies to 
minimize such risks. 

 

 What is the relation between static 
electricity and lightning?   
 
Why do we build models in science?  
 
What are some risks that come with 
lightning discharge? 
 
What are some strategies that can be 
used to minimize risks? 
 
 

Transfer Goals 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
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● Asking questions (for science) and defining problems (for engineering) 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Using mathematics and computational thinking 
● Obtaining, evaluating, and communicating information 

Learning Objectives 
●  Students will be able to state the relationship between lightning and static 

electricity.  (ESS2-2, 3-PS2-3) 
 

●  Students will be able to perform and interpret scientific measurements.( 
CCSS.Math.Practice.MP4 ) 

 
●  Students will be able to read and comprehend informational texts.CCSS.ELA-

Literacy.WHST.11-12.2 
 

●  Students will be able to identify and explain with diagrams the differences 
between insulators and conductors. (HS-ETS1-2. HS-ESS2-4  HS-PS1-1 3-PS2- 
HS-ESS2-4. HS-PS3-1) 

●  Students will be able to define what is electrostatic force and calculate it.  (HS-
ETS1-2. HS-ESS2-4  HS-PS1-1 3-PS2- HS-ESS2-4. HS-PS3-1) 

●  Students will be able to do presentations on the evidence that scientists found 
about the impact of weather on electrostatics. (HS-ETS1-2. HS-ESS2-4  HS-PS1-1 
3-PS2- HS-ESS2-4. HS-PS3-1) 

  
 
 
 
 
Library of Congress: Primary Sources Materials/Supplies/Resources 
 

https://catalog.loc.gov/vwebv/search?search
Code=LCCN&searchArg=14002772&searchTy
pe=1&permalink=y 
 
https://archive.org/details/elementsofelect00
robi 
 
 

Projectors. 
 Internet 
Paper, pencils, erasers.  
 aluminum pie pan, a styrofoam plate 
and cup, some tape and a small neon 
bulb (one per two students).  
 
Additional teacher resources:  
http://www.rollercoastertycoon.com/
wp-content/uploads/2016/10/RCTW-
Blueprint-Save-Tutorial-Guide.pdf 
 
 
 
http://physicsed.buffalostate.edu/Seat
Expts/EandM/elephor/index.htm 
 
  
 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://archive.org/details/elementsofelect00robi
https://archive.org/details/elementsofelect00robi
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm
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Lesson Plan 
 
 
Engage: How can I get students interested in this? (30-40 minutes) 

● Students will refresh on the previous day questions: What is the relation 
between static electricity and lightning?  

 
● The teacher will display the picture and information of an electrophorus  from 

primary resources: 
 
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&search
Type=1&permalink=y 
 
 

https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
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https://archive.org/details/elementsofelect00robi 
 
Also show students the electrophorus video: 
 
https://www.youtube.com/watch?v=dBdELy5_5cI 
 
 Example questions: 
What type of apparatus do you see in the picture?  
What is the use of this apparatus? 
What materials is it made of? Why is there a need of an isolator for the handle? 
 Why  the scientist invented the electrophorus?   
How is this apparatus related to static electricity/ lightning phenomena?  
 
Prior knowledge: Students should be familiar with transfer of charge, static electricity 
accumulation, conductors and insulators.  
Example questions: 
 

●  What do you know about static electricity?  
●  What type of charge is transferred during contact with the charges object?  
●  What is the difference between a conductor and an insulator? 
●  Why do we see sparks when transfer of charge takes place?  

 
Explore: What tasks/questions can I offer to help students puzzle through this? (30 
minutes) 

https://archive.org/details/elementsofelect00robi
https://www.youtube.com/watch?v=dBdELy5_5cI
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Students will explore lightning through an inquiry activity from Physics Modeling 
resources.  
 
Introduce to students the electrophorus. Explain that an electrophorus is a capacitive 
generator used to produce electrostatic charge via the process of electrostatic induction. 
Ask students how this relates to the lightning. Discuss that turbulence in storm clouds 
creates static electric charges that build up until they are released as a stream of 
electrons that create a bolt of lightning. Allow students to use the materials and come up 
with an electrophorus model on their own. For students that need more structure, try to 
provide more guidance by providing the following links.  
 
 Use the following links and research how to build and use an electrophorus:  
 
https://www.exploratorium.edu/science_explorer/sparker.html 
 
 
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&search
Type=1&permalink=y 
 
https://archive.org/details/elementsofelect00robi 
 
 
Use the following link for Electrophorus activity: 
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm 
 
E & M 1 - Activity: The Electrophorus 
Introduction 
The electrophorus was invented by Johannes Wilcke and perfected by Alessandro Volta 
over 200 years ago.  Volta’s device was made of turpentine, resin and wax and a tin foil 
covered plate with an insulating handle.  Our electrophorus is constructed from an 
aluminum pie pan, a styrofoam plate and cup, some tape and a small neon bulb. 

Procedure 
Construct an electrophorus by taping the styrofoam cup to the center of a pie pan. 
Separate the leads of the Neon bulb and tape one end to the edge of the pie pan.  The 
neon bulb will clearly glow at 65V - 90V, readily indicating typical static electric charges. 
  
 
 
 
1.  Charge the styrofoam plate by rubbing it against your hair or rub it with rabbit fur and 
then place it on the table.  The original source of charge for the electrophorus is the 
charged styrofoam plate. What is the sign of this charge?  How does this charge come 
about?  Come up with a method of proving the charge on the styrofoam. (Think sticky 
tape lab!) 
  
  
  
  
  

  
  
 
 
 

2. Using the styrofoam cup taped to the pie pan as a handle, hold the aluminum pan just 
above the styrofoam plate. Be careful not to touch the aluminum with your hand.  Touch 
the outer wire of the neon bulb with your finger. You should draw a spark and light the 
bulb. 
  
  
3.   Now raise the aluminum pan by the insulating handle, and again touch your finger to 

https://www.exploratorium.edu/science_explorer/sparker.html
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=14002772&searchType=1&permalink=y
https://archive.org/details/elementsofelect00robi
http://physicsed.buffalostate.edu/SeatExpts/EandM/elephor/index.htm
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the outer wire of the neon bulb. The light should again glow. Repeat the down-touch, up-
touch cycle several times with your partners.  Closely examine the Ne bulb during the 
down-touch, up-touch cycle. Only one side of the Ne bulb should glow at a time, and this 
should change depending on whether the Al plate is up or down. The side of the bulb that 
glows is the side that negative charge jumps from. 
  
  
  
  
 
 
 
Explain: How can I help students make sense of their observations? (50 minutes) 
 
By now students are familiar with transfer of charge, and lightning phenomena. They are 
to whiteboard their finding from their explore part of activity and present/ discuss with 
their peers.  
  
Discussion 

1.  Describe the flow of electrons to or from the Al plate when it is above the styrofoam 
plate and the bulb is touched.  Draw a diagram indicating the charge distribution before 
the hand contacts the bulb, then the flow of the charge when the hand touches the bulb, 
and then after the hand is taken away.  Only the areas of excess charge need to be shown.  

 

What is the net charge of the pie pan after the bulb lights? 
  
 
before contact                                                 during contact 
  
  
2. Again describe what happens to electrons when the Al plate is raised in the air and 
again touched. Again diagram the charge distribution before contact and the flow of 
charge during contact. How is the up-in-the-air situation different? 
 
                

    

  

 

 

  

   

   

before contact                            during contact 
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after contact      
          
What is the net charge of the pie pan after the bulb lights? 
 

  
3. Now remove the bulb and place the Al pan directly on the base pan.  Do not bring your 
finger near the edge. Lift the pan into the air by the insulating handle and touch the rim. 
What happens?  What is the net charge on the pie pan before you touched it?  Come up 
with a test to verify your answer? 

  
  
  
  
  
  
  

4.  Now do the same charge/discharge cycle by bringing your finger close to the rim while 
the Al plate is on the styrofoam and then while it is held in the air.  What do you notice? 
  
  
  
  
  
  
  
5.   The down-touch, up-touch cycle can be repeated almost indefinitely or until the 
charge on the styrofoam leaks away. Since the charge on the styrofoam is not "used up," 
where does the energy to light the bulb repeatedly come from in this device? 
 
 
Differentiated Instruction: 
Students may struggle to understand the connection between static electricity and 
lightning as they seem like such different events in terms of magnitude. Reinforce this 
connection by describing the basic process and refer to static electricity and lightning as 
examples of electrical forces. 
 
 
Extend/Elaborate: How can my students apply their new knowledge to other 
situations? (50 minutes) 
Students can make their own lightning bolts by following the instructions on this 
https://eo.ucar.edu/webweather/lightningact.html 

In the next lesson, in pairs, students participate in an inquiry-based experiment in which 
they will design, construct an apparatus (Electrophorus) that will help them inquire the 
relation between lightning and static electricity.  
 
 
 
 
Evaluate: How can I help my students self-evaluate and reflect on the learning? (50 -100 
minutes) 

https://eo.ucar.edu/webweather/lightningact.html
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●  Check for understanding questions will be utilized during large group 

instruction. Students will be asked open-ended questions during small group and 

individualized instruction to check for understanding 

●  Self-evaluate: Students will have multiple opportunities to self-evaluate their 

progress during the class discussions. 

Formative Assessment: Students will whiteboard and have discussions/presentations 

about their findings.  

Summative Assessment:  Students will turn in their electrophorus activity packet for a 
grade.   
 

 


