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Students will be more conscious of their impact on their surroundings, both
environmentally and socially after this series of lessons which took place
over the course of a month. Students met 2-3 times a week for an hour.
Essential Question
!
What natural resources does it take to create electricity and electronics?
!
What are the 4Rs and why is their order important?
!
How can I make a difference when it comes to waste management?
!
How do I help educate the people around me to make better environmental
choices when it comes to eWaste?

Activities to support Learning Targets
1. Magnets
!
Through a series of scientific experiments students explore the
properties of magnets. They think about the strength of magnets and what
makes something magnetic.

2. VEEP Visit, Education and the Environment
!
Through the workshop Electricity and the Environment, students learn
the basic concepts of electrical energy generation. Through a series of
hands on explorations including generating electricity with hand-crank
generators and flashlights students discover that there are three elements
to creating electricity: movement, battery and a coil of water. Students then
explores how electricity is generated using fossil fuels, nuclear, solar, wind,
water, and methane. They discuss the pros and cons of each of these
methods. To end the session students ride the VEEP Energy Bike to
compare the different amount of energy used in a incandescent light, CFL
and a LED light. This helps them understand that we should use less
energy!

Assessment: Students can independently identify the three elements
to create electricity: movement, coil of wire and a battery.
3. Building Circuits with Batteries
!
Students build complete circuits with batteries, wire and a lightbulb.
They explore how the path of electricity travels through the wire and the
parts of the battery and lightbulb that must be touching in order for the
circuit to be complete. Students also create a circuit to make a motor spin,
and then add in a switch to turn the power on and off.
Assessment: Student builds a circuit independently with a switch to
power it on and off
Resources: http://www.carolina.com/electricity-and-electrostatics/
carolina-electric-circuits-kit/955040.pr

4. Electricity
!
Students read and discuss pages 295- 303 in Sciencesaurus
!
Students understand that atoms make everything in the world and
there are different elements. Each element has a different number of
neutrons (neutral), protons (positive) and electrons (negative). They learn
that energy is the flow of electrons, and that like charges repel and unlike
charges attract.
Assessment: Quiz on charge of neutrons, protons and electrons and
what creates electricity
Resources BrainPop, Atoms: Some of the Smallest Things Around
!
!
Sciencesaurus

5. VEEP Visit, Renewables are Ready
!
Students rotate through various stations to observe the workings of
various renewable-powered electricity and heat protection. A solar hot
water heater shows how water can be warmed by the sun. Students power
a solar radio with a bright light that mimics the sun. A fan blows wind to
power a small wind turbine. A slideshow helps to show students the harmful
effects of nonrenewable energy sources such as burning coal. Advantages

and disadvantages of renewable and nonrenewable energy are discussed
and students think about NIMBY (Not In My Back Yard).
6. Solar Panel Circuits
!
With their new understanding of renewable energy sources students
build a circuit with a solar panel. They explore these circuits with different
amounts of light bulbs, motors and switches.
!
Assessment: Students build a circuit independently
7. Wattmetrics, Solar Panel Data Collection System
!
Students examine data generated from Wattmetrics, the solar panel
data collection system. They answer questions about the amount of money
saved, what effects the amount of energy produced and notice patterns. By
generating questions for their classmates they explore the data in a new
way.
Assessment: Student correctly answer questions and come up with
their own questions that they have answered to check their
classmates.

8. Informational Text
!
Students read informational text to help support their understanding
of renewable resources.
Assessment: Students take notes on pros & cons of each resource
Resources: !
How Does a Plant Become Oil, LInda Tagliaferro
!
!
!
How Does a Waterfall Become Electricity, Robert
Snedden

9. 4Rs
!
While watching the video students take notes on examples of each of
the 4 categories
!
Discuss the importance of the order of the 4Rs
Assessment: Student is able to determine the order of the 4Rs and
why this is important.
Resources: video Doing the 4Rs: Reduce, Reuse, Recycle and Rot!

10. Object Sort
!
Students sort a variety of objects into the 4 categories (Reduce,
Reuse, Recycle and Rot).
Resources: items collected by teacher that span the 4 categories
11. Recycling and Compost Cycles and Trash as a straight line
!
The class is divided into three small groups. One group will be the
compost, one will be recycling and one will be trash. Each group is
presented with the pictures below printed on their own sheet of paper. They
must put them into order and discuss their reasoning. The trash group puts
their pictures in order and they discuss that this isn’t a cycle, but a straight
line. They discuss that there is only one landfill in Vermont. Would you want
to have a landfill in your backyard?
Assessment: Students can accurately sort items into categories
Resources: http://www.cvswmd.org/
!
!
See picture sort

12. Trash Audit
!
One day’s trash from the whole school is collected and students sort
it into 4 categories. The total weight of the trash is calculated, and then
every category is also weighed in order to determine the percent of waste
that was truly trash, that could have been recycled and could have been
composted.
Assessment: Students write a letter to the classroom in which they
sorted the trash. They give positive feedback about what the class is
doing well and then provide suggestions on what they need to work
on to eliminate so much trash.
Resources: led by Gwen Baker from CVSWMD
http://www.cvswmd.org/

13. Making Paper

!
Students make their own recycled paper. This helps students
understand that even when you recycle paper (or anything) it still takes
energy and creates waste.
Assessment: Through a discussion students identify the energy
being used to recycle paper and the waste that is generated (dirty
water) and relate this back to 4R discussion and the importance of
Reduce being first.
14. Electronic Survey
!
Students are asked questions about what electronics they use on a
regular basis and what they do when they are done with these electronics.
15. Mining
!
http://www.slideshare.net/dwillard/mining-practices-impacts to discuss
effects of mining
!
15. Watch videos on eWaste
!
http://www.pbs.org/frontlineworld/stories/ghana804/
!
http://www.cbsnews.com/8301-18560_162-4579229.html!
!
Students write down startling facts
16. Students read about the hazardous materials that are in electronics and
answer questions. See E-Wate Hazardous Materials
http://www.iowadnr.gov/Environment/LandStewardship/WasteManagement/
Recycling/Ewaste/HazardsofEwaste.aspx

16. Minerals in Cell Phones
!
Students read the following text and then answer questions. They
must think about how these minerals are mined, but also the impact they
have on our economy based on the fact that we import the majority of the
minerals.
!
http://www.mineralseducationcoalition.org/sites/default/files/uploads/
cell_phone_activity_0.pdf

17. Mercury Video!
Assessment: students determine harmful effects of mercury

Resources:!
This video was made by students at Champlain College,
in a partnership with the State of Vermont.
http://www.anr.state.vt.us/dec/ead/mercury/mission_mercury/Animation/
index.htm

18. Packaging from technology
!
Students examine packaging from technology and discuss all of the
unnecessary elements of packaging.
Resources: They answer questions and evaluate the packaging.

19. Planned Obsolescence
!
Students discussed planned Planned Obsolescence which is the
decision of a company to make products knowing they will be out of date or
useless within a certain amount of time.
Assessment: Students write down what planned obsolescence is and
how it is important to ask ourselves, “do I really need this new
device?”
Resources: powerpoint

20. eWaste banned in Vermont
!
Students read a few texts to understand that Vermont has a law
against eWaste
Resources: http://www.anr.state.vt.us/dec/e-waste/
21. Visit from Wincycle
!
Marc Morgan from Wincyle talked about his organization that brought
computers that refurbishes computers and other technology and is a
eWaste recycling center. He helped students understand what should be
done with electronics: recycled the proper way, reused, or to ask ourselves,
“do I need a brand new one”?

22. eWaste videos
!
This was the final assessment for students. In partners students
create a video describing what eWaste is, the harmful effects of it, and what
should be done. Students were able to search the internet to gather images
to support their videos.
Assessment: All questions are answered in their video. See questions
for ewaste video below.
Resources: !
!
!
!

iMovie on iPad
educreations on iPad

Unit Standards
Vermont GLE
S5-6:49
Students demonstrate their understanding of Processes
and Change within Natural Resources by identifying
examples of good and poor management of natural
resources and explaining how overpopulation of living
things can degrade an environment due to increased
use of resources.

Activity/Assessment
class discussions
graphic organizers
eWaste video
letter to class based on findings of
trash audit

Science Concepts:
a. Responsible management of the earth’s resources
(air, soil, water, trees) is beneficial for the environment
and for human use.
S5-6: 50 Students demonstrate their understanding of
why and how natural resources are managed by
explaining the positive and/or negative consequences
of human practices on Vermont’s natural/agricultural
resources.

Class discussions
Renewable energy pros/cons
Renewable energy websites

S5-6:37
Students demonstrate their understanding of
Recycling in an Ecosystem by Tracing the flow of
energy through an ecosystem and identifying the
recycling role of decomposers in a variety of
situations.

Discussions
Putting pictures in order

Vermont GLE
Initial Understanding of Informational
Text
All students need ongoing opportunities to apply and
practice reading strategies with many different types of
INFORMATIONAL texts (expository and practical texts).
Recognizing a variety of informational texts and their
characteristics will help students in meeting grade level
expectations described in the Vermont GLEs. See Appendix
for a list of suggested informational texts for instructional
and assessment purposes.

Activity/Assessment
Renewable energy text
discussions
completion of graphic organizer

R5: 12 Demonstrate initial understanding of
informational texts (expository and practical texts) by…
• Obtaining information from text features (e.g.,
table of contents, glossary, index, transition words/
phrases, bold
or italicized text, headings, subheadings, graphic
organizers, charts, graphs, or illustrations)
• Using information from the text to answer
questions related to main/central ideas or key details
• Organizing information to show understanding
(e.g., representing main/central ideas or details within
text
through charting, mapping, paraphrasing,
summarizing, or comparing/contrasting)
• Identifying the characteristics of a variety of types
of text (e.g., reference: reports, encyclopedias,
children’s
magazines, content trade books, textbooks, student
newspapers, Internet Web sites, biographies; and
practical/functional texts: procedures,
instructions, book orders, announcements, invitations,
recipes, menus)

S5-6:25
(DOK 3)
Students demonstrate their
understanding of Magnetism by…
• Identifying real world objects that demonstrate
and utilize a magnetic force field acting over a
distance.
AND
• Distinguishing between objects affected by
magnetic force and objects affected by other
non-contact forces, using evidence to explain
this principle.

Magnet workshop

Vermont GLE
S5-6:24

Activity/Assessment
(DOK

3)

Quiz on like and unlike charges

Students demonstrate their
understanding of Electrical Energy by…
• Exploring, describing and explaining the
behavior of charged objects (static electricity) in
terms of charges and equilibrium.

S5-6:26

(DOK

3)

Students demonstrate their
understanding of Electromagnetic Forces
by…
• Exploring and explaining devices that
demonstrate the magnetic effects of
electricity and the electric effects of moving
magnets.
AND
• Exploring and explaining the relationship
between the device and the magnetic or
electric effect it produces, citing evidence to
support the explanation.

Building a complete circuit

Picture Sort:

E-Waste: Environmental and Health Hazards
adapted from http://www.iowadnr.gov/Environment/LandStewardship/WasteManagement/Recycling/Ewaste/
HazardsofEwaste.aspx

Electronics that are discarded or thrown away contain hazardous materials.
These devices pose a threat to human health and the environment. Electronics that
are thrown away or E-Waste accounts for 40 percent of the lead and 75 percent of the
heavy metals found in landfills. These minerals are safe when the device is used but
once electronics are discarded in a landfill the lead and other heavy metals may leak
out. If the landfill's liner fails, the groundwater supply may become contaminated.
Lead
•
•
•
•

Lead builds up or accumulates in the environment and has a toxic effect on
plants, animals and microorganisms.
Lead is known to cause damage to the nervous systems, blood system and
kidneys in humans.
Serious negative effects on children's brain development are documented.
Lead in landfills has the potential to contaminate drinking water supplies.

Lead is found in soldering of printed circuit boards and other electronic
components.
Lead is also found in glass panels in computer monitors (CRTs).

Cadmium
•
•
•

Cadmium compounds are classified as toxic with a possible risk of irreversible
effects on human health.
Cadmium and cadmium compounds build up or accumulate in the human body
Cadmium shows a danger of lung and kidney damage in humans

It is found in certain components such as SMD chip resistors, infrared detectors
and semiconductors.
Cadmium is also found in older models of cathode ray tubes (glass panels in
computer monitors) and in plastics.
Mercury
•

Mercury has been shown to accumulate in living organisms and concentrate
through the food chain, particularly in fish.

•

Negative effects on brain functioning and development have been attributed to
mercury.

Mercury is found in:
◦
Thermostats
◦
Position censors
◦
Relays and switches
◦
Discharge lamps
◦
Batteries
◦
Printed wiring boards
Hexavalent Chromium
•

Chromium can cause strong allergic reactions, even in small concentrations.

It is found in untreated and galvanized steel plates.
PVC (Polyvinyl Chloride Plastics)
•

The production and burning of PVC products generates dioxins and furans,
which contribute to air pollution and respiratory (breathing) ailments.

PVC is found in cabling and computer housing.
Brominated Flame Retardants
•

Exposure to Polybrominated Biphenyls (PBBs) are believed to cause an
increased risk of cancer of the digestive and lymph systems.

PBBs are found in:
◦
Printed circuit boards
◦
Components such as connectors, plastic covers and cables
◦
Plastic covers of TV sets

Name!!

!

!

!

!

!

1. List the 6 hazardous elements that are often found in electronics.

2. How does lead impact humans?

3. What kind of damage does cadmium cause to the body?

4. What mineral builds up in fish?

5. List the places where mercury is found.

6. If you are having trouble breathing which mineral might have been released
into the air?

7. What is found in the plastic covers of TV sets?

8. Are these minerals safe when they are being used in a device?

9. When might these minerals and metals become a problem and what can we do
about this?

e Waste Video Questions
1.What does e-waste stand for?
2.What minerals are in cell phones and computers?
3.Where do minerals come from?
4. How are minerals gathered?
5. What are impacts of these minerals on humans (mineral, lead and
cadmium)?
6.What happens to the electronic waste produced by the United
States?
7. Describe the places that this waste ends up.
8. What are the negative effects of dumping e-waste?
9. What other parts of electronics do we need to be concerned about
(think about when Gwen was here).
10. What can people do about e-waste?

