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Essential EWaste

EWaste Education Resource Manual K-12

Introduction

The purpose of this education resource manual is to provide teachers relevant lessons and activities about
EWaste (electronic waste). Students will learn what EWaste is, where EWaste goes after its use, and the
hazards EWaste pose to humans.

Background

Close your eyes and picture the images of over-flowing landfills. Do you see mounds of trash bags, used
diapers, tons of discarded restaurant food with seagulls swarming overhead? In addition to those items,
landfills are also over-flowing with discarded, out-of-date electronic waste (EWaste). Discarded electronic
products such as appliances, televisions, cell phones, and computers are considered EWaste (Eiselen, 2012;
Zhang, Schoor, & Zeng, 2012).

EWaste is the fastest growing type of debris generated in developed countries like the United States due to
the large number of people who own electronic devices and the rate at which those devices become obsolete
(Eiselen, 2012; Zhang et al., 2012). Loss of natural resources, the toxic materials that cause harm to the
environment, and the amount of EWaste that is generated each year are the primary concerns related to
EWaste (Zhang et al., 2012; Zhang & Wakkary, 2011). Resources like copper, aluminum and, gold can be
mined from discarded EWaste, and then can be recycled or reused (Zhang et al., 2012; Zhang & Wakkary,
2011). When EWaste is improperly dismantled, pollutants like lead and mercury are released from the
electronic waste; which can harm the health and environment of the people handling those materials (Eiselen,
2012; Kim & Paulos, 2011; Zhang & Wakkary, 2011).

Developing countries like India and China, the main destinations of EWaste, have reported increases in
adverse environmental and health conditions due to improper EWaste recycling practices (Eiselen, 2012).
Developed countries like the United States and Japan export EWaste to developing countries because it is a
cheaper alternative than providing recycling and proper disposal domestically (Eiselen, 2012). Kim and Paulos
(2011) reported most EWaste is not recycled but instead is kept in storage at companies, schools, or homes
where they were once used. Therefore, Essential Ewaste Education consultants have designed educational
materials for teachers to use with students to educate them about the harmful effects and the proper disposal
of EWaste in order to increase recycling and proper disposal of EWaste.

Sample activities for students in grades K-12 are provided on the following pages. These activities may be
modified as necessary to meet the needs of your learners.
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Essential EWaste Education Curriculum

Objectives

After completing the activities in the Essential EWaste Education unit, students will be able to:
Explain what EWaste is both verbally and in text (or with pictorial representations)
Give at least 5 examples of EWaste
Discuss the hazards of EWaste
Use the information learned to inform others about the hazards of EWaste
Present suggestions for alternative designs of electronics that have less impact on human and
environmental health
Propose alternative materials to replace toxic chemicals currently used in electronic devices
Educate others (friends, family, community members, politicians, and business owners) about the
hazards of EWaste and responsible ways of disposing of unused electronic devices.

Materials* & Equipment

e EWaste Pre/Post tests for K-12

e Computer(s) with internet access

e Projector for whole class viewing of videos (optional)

e EWaste KWL Chart
“What is EWaste?” Video
Electronics Data Collection Sheet
Chart paper and markers or spreadsheet software
NPR podcast titled “Environmentalists Teach Dos and Don’ts of E-Waste”
Electronics Journey Map
Construction paper, crayons, paints, paint brushes
Heroes of the Environment: True Stories of People who are helping to protect our planet written
by Harriet Rohmer [book]
The Character Chronicles: Responsibility W-I-N Team Video
Product Rubric for Additional Activity #4

*all activity resources (ie. websites, videos, audio recordings, etc.) may be accessed at http://www.ewaste-
education.org

Grades K-2  What is EWaste and how much do we have? (Two 30 minute sessions over 2 days)

Activity #1. To begin this unit on Ewaste, students will discuss what they know about EWaste and the teacher
will start a KWL chart to display the information the students provide by filling in the “K” section of the chart.
Next, students will watch a brief video titled “What is EWaste?” (1:00) to learn about items that are
considered EWaste. After watching the video, students will recall what they learned in the video and the
teacher will add any new information to the “K” section of the KWL chart about EWaste.

Activity #2. For homework that evening, students will collect data on the number of electronic devices they
have in their homes. Students will use the Electronics Data Collection Sheet to take home with them. Students
will complete the handout at home and then bring the data collection sheet back to school to share the next
day.
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Activity #3. The following day, teacher and students will compile the data by creating a graph using chart
paper and markers or an electronic spreadsheet to depict the total units of electronic devices the class have.
In addition, a graph depicting the number of nonfunctional or out-of-date units should be created. Students
will describe the data by writing three statements using the class graph.

Grades 3-5 Where does EWaste go? (Four 30 minute sessions over 4 days)

Activity #1. For this lesson, students will begin by completing the “K” and “W” sections of the KWL chart. Next,
they will listen to a podcast titled “Environmentalists Teach Dos and Don’ts of E-Waste” (6:31)
[http://www.npr.org/templates/story/story.php?storyld=17988109]. After listening to the brief podcast,
students will summarize the information they learned and add it to the “L” section of the EWaste KWL Chart.

Activity #2. Next, students will work in small groups to track the movement of a specific electronic device
found in the school building on the Electronics Journey Map. Teachers may need to direct students to
appropriate websites for the manufacturer of the item to determine its origination. Each tracked item should
be displayed on the map in a different color.

Activity #3. In the podcast, “Environmentalists Teach Dos and Don’ts of E-Waste”, students learned about the
people in China who crudely dismantle the electronic waste that is shipped to their country in order to make
money from selling the heavy metals inside the electronic devices. Have students think about what it would be
like to be one of the children living in that area. For the first part of this activity, students will create an image
depicting the backyard, recycling yards that were described in the podcast (segment during 2:25-3:07) using
paper and crayons, markers or paint, or they can use a digital program to create the image.

Activity #4. The final activity for this lesson requires students to use the visual image they created to write a
short narrative about what it would be like to live in the area of the backyard, recycling areas of China.
Students should include what they would hear, see, smell, feel, and taste (ie. heavy metals in water) in their
narratives.

Grades 6-8  What are the concerns about EWaste? (Time will vary)

Activity #1. Students will watch the Story of Electronics by Annie Leonard (7:41) Stuff Designed for the Dump.
After watching the Story of Electronics, students will create a storyboard with script for a 30-60 second public
service announcement (PSA) to educate the local community about the hazards of and proper disposal of
EWaste.

Activity #2. Students will create PSAs to inform the public about the hazards of improperly disposing EWaste.
PSAs need to be between 30 and 60 seconds and may be recorded using digital cameras, mobile phones,
tablets, or webcams. Students should include facts about EWaste that they have learned from the Story of
Electronics video and other resources they gather through group research.

Grades 9-12 What can we do? (Time will vary)

Activity #1. Students will watch a Ted Talk Video of Arman Sedeghi of All Green Electronics Recycling
[http://youtu.be/qoDcOgewX5c (17:14)] containing an overview on the issues associated with EWaste. After
viewing the video, students will research one of the toxic chemicals contained inside of electronic waste. They
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will identify the health hazards reported for the toxic chemical they chose to research, investigate alternative
materials that could be used as substitutes for the toxic chemical, and create a proposal to present to an
electronics manufacturing company (this may be in person, through a recorded presentation or via video
conferencing) to persuade them to consider their solution to correcting an EWaste health hazard.

Activity #2. Have students launch a recycling fundraiser program at your school. One program that students
could participate in is the YouChange School Contest (http://www.youchange.com/school/) or National Mail
Back Program (http://www.youchange.com/mail-back-program/). Students will need to research and locate a
company that is certified as a responsible recycler, create advertisements to distribute to the student body,
organize the collection of devices, and schedule pick-up for the donated items.

Additional Activities (Time will vary)

Additional Activity #1. Read Chapter 7: Recycling Electronic Waste (pp. 58-66) from the book Heroes of the
Environment: True Stories of People who are helping to protect our planet written by Harriet Rohmer. [Another
resource available to use is the The Character Chronicles: Responsibility W-I-N Team Video (8:39)] Students will
brainstorm and make a list of ideas for responsibly recycling their EWaste.

Additional Activity #2. Have students determine where the closest electronics recycling location is to their
home or school by visiting the Electronics Takeback Coalition website
(http://www.electronicstakeback.com/how-to-recycle-electronics/resources-for-kids/). Review the other
suggestions on the website and see what ideas are interesting to students to pursue in order to take
responsibility for recycling their EWaste.

Additional Activity #3. Using all of the information they have learned, students are given the challenge of
working in teams to come up with suggestions for electronics producers for creating “long-lasting, toxic-free
products that are fully and easily recyclable” (Leonard, n.d.). Students may create prototypes, write letters to
manufacturers, design a multimedia presentation, or other format acceptable to the teacher. Students will
present their suggestions to the class or a larger audience such as a grade level or the entire student body of
their school. Audience members (selected by the teacher) will complete the Product Rubric to determine the
score of the proposed design. The members of the team with the highest Product design score will be honored
at the EEE E-cycle Rally.

Field Trips
Students will travel to local facilities to observe the EWaste recycling programs available in their area. Portland

Public School students will visit Total Reclaim in Portland, OR and IMS Recycling Services, Inc. in Vancouver,
WA to tour their facilities and learn about the proper way to recycle electronics. This will include learning
about the E-Stewards program and other certification programs recycling centers must obtain to be labeled as
responsible EWaste recyclers.

Essay Competition

As part of the Essential EWaste Education program, students in K-12 will have the opportunity to submit an
essay to the annual EEE Essay competition to demonstrate what they have learned as a result of participating
in the EEE program. Writing prompts and rubrics are included as part of this education manual for students in
grades K-12.
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Date:

EWaste Pre/Post Test for Elementary Grades K-2

1. Circle the objects below that are EWaste:

2. Does EWaste have harmful chemicals inside of them?

WS
Yes

3. EWaste should be...

Thrown in the trash Recycled Stored in a closet

4. Circle the correct answer- In the US, what happens to most EWaste?

Thrown in the trash Recycled Stored in a closet
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EWaste Pre/Post Test for Elementary Grades 3-5

. Check M all of the objects below that are considered EWaste:

[J broken earrings [ old computer [ torn books

[ inactive cell phone [ extension cord O video game player

EWaste should be... (check M one)

[d thrown in the trash O recycled [ stored in a closet [ burned in a bonfire

In the US, what do most people do with their EWaste? (check M one)

O throw it in the trash O recycle it [ store it in a closet [ donate it

. What harmful elements are contained in EWaste? (check M one)

[ helium and oxygen [ lead and mercury [ hydrogen and iron [ zinc and copper

. When EWaste is discarded in regular trash it can end up... (check M all that apply)

O in landfills O saving wildlife [ in backyards of people in China

L in drinking water L] as fertilizer [ causing health issues
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EWaste Pre/Post Test for Middle Grades 6-8

. What is EWaste?

In the US, what is the primary method of disposal for EWaste?

Most EWaste contain elements that can be hazardous to your health. Name one harmful element

found in EWaste and describe the dangerous effects that element can have on your health.

. What effect does improper disposal of US EWaste have on developing countries such as India and

China?

Describe a responsible way to properly dispose of EWaste.
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EWaste Pre/Post Test for High School Grades 9-12

Explain what EWaste is and provide three examples.

In the US, what are two methods of disposal for EWaste?

Most EWaste contain elements that can be hazardous to your health. Name two harmful elements
found in EWaste and describe the dangerous effects those elements can have on your health.

. What effect does improper disposal of US EWaste have on developing countries such as India and
China?

Describe three responsible ways to properly dispose of EWaste.
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K W L Chart about EWaste

K W L
What we KNOW about EWaste... What we WANT to know about EWaste... What we LEARNED about EWaste...

© Essential EWaste Education Consultants 2013




Electronics Data Collection Sheet

Device

Quantity

Active

Inactive

Usable

Unusable

Desktop Computer

Laptop Computer
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Device

Quantity

Inactive

Unusable

Cameras

>

Handheld Games

GPS Systems

eReaders
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Electronics Journey Map

© Essential EWaste Education Consultants 2013

\¢




13| Page

Team :

Oral Presentation Rubric : Product Design

CATEGORY

4

3

2

1

Collaboration
with Peers

Almost always
listened to,
shared with, and
supported the
efforts of the
group. Tried to
keep people
working well
together.

Usually listened
to, shared with,
and supported
the efforts of the
group. Did not
cause \"waves\"
in the group.

Often listened
to, shared with,
and supported
the efforts of the
group but
sometimes
members were
off-task.

Rarely listened
to, shared with,
and supported
the efforts of the
group. Often
were not good
team members.

Used Complete
Sentences

Always (99-100%
of time) spoke
using complete

sentences.

Mostly (80-98%)
spoke using
complete
sentences.

Sometimes (70-
80%) spoke using
complete
sentences.

Rarely spoke
using complete
sentences.

Preparedness

Students were
completely
prepared and
obviously
rehearsed.

Students seemed
prepared but
could have used a
couple more
rehearsals.

Students were
somewhat
prepared, but it
is clear that
rehearsal was
lacking.

Students did not
seem prepared
to present.

Spoke Clearly

Spoke clearly and
distinctly all (100-
95%) the time,
and
mispronounced
no words.

Spoke clearly and
distinctly all (100-
95%) the time,
but
mispronounced
one word.

Spoke clearly
and distinctly
most ( 94-85%)
of the time.
Mispronounced
no more than
one word.

Often mumbled
or could not be
understood OR
mispronounced
more than one
word.

Content

Members showed
a full
understanding of
the topic.

Members showed
a good
understanding of
the topic.

Members
showed a good
understanding
for some of the

topic.

Members did
not seem to
understand the
topic very well.

Posture and Eye
Contact

Members stood
up straight,
looked relaxed
and confident.
Established eye
contact with
everyone in the
room during the
presentation.

Members stood
up straight and
established eye
contact with
everyone in the
room during the
presentation.

Members
sometimes stood
up straight and
established eye
contact with
some people in
the room.

Members
slouched and/or
did not look at
people during
the
presentation.

Total Score:

/24 PTS
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Essential EWaste Education Essay Competition Writing Prompts

Grades K-12
Students should respond to the following prompts using the information they have learned during the
Essential EWaste Education program presented at their school. Entries will be evaluated using the rubric for
the grades specific prompt.

Grades K-1 Draw a picture of the world to show what happens when people don’t recycle electronics.

Grades 2-3 Write a story about something electronic that has been recycled, like a laptop computer, cell
phone, or satellite dish, and its adventures along the way.

Grades 4-5 Studies show that very few people recycle. Why should we recycle and how would you convince
your family to do it?

Grades 6-8 Your class has been studying ways of improving our environment. One of these ways is by recycling
items you would normally throw away. This might be a satellite dish, television, cell phone, laptop or desktop
computer, or monitor. Explain how you can create or recycle something from a discarded item or throwaway.
Before you start writing, think about what item you are going to recycle. Think about what new item you are
going to create from it. Decide on the materials needed for this project. Think about the clear, step-by-step
directions for making your recycled item. Decide how this recycled item will be useful.

Grades 9-12 Write a letter to a local politician about the importance of saving the environment by recycling
electronics. Explain why it is important to recycle electronics. Describe how recycling electronics could make
people healthier.

These writing prompts were retrieved or adapted from:
http://journalbuddies.com/journal prompts journal topics/journal-topics-earth-day/

http://www.expositorywritingprompts.com/five-expository-writing-prompts-on-the-environment/
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Essay for Grades K-1: Draw a picture of the world of what happens if people do not recycle electronics.

Areas of

Assessment [ j> B f‘> j>

1. Draws a picture Majority of content is Content shows very Content is mostly Content is accurate,
missing, incomplete basic understanding, and || accurate and shows a thorough and shows
and/or extremely includes several basic understanding of clear understanding

when pEOpIe inaccurate inaccuracies key ideas through appropriate
do not recycle | | explanation and |

. examples
electronics.

Max Point Value| 4 I

2. Includes four Majority of content is Content shows very Content is mostly Content is accurate,
missing, incomplete basic understanding, and || accurate and shows a thorough and shows
and/or extremely includes several basic understanding of clear understanding

drawing. inaccurate inaccuracies key ideas through appropriat

g

Max Point Value| 4 | | | explanation and D
examples

Project is not completed || Information is largely Organization and design Meets “Average” criteria
3 creativity and or clearly plagiarized. “cut and paste” from shows thoughtful PLUS presents
one or two sources and preparation and utilizes a || information in a visually

of the world

details in the

Innovation shows little evidence of variety of resources to engaging way using

ey B Vil orlgmallty‘ in design crc.ea.te something multimedia.
presentation original.

Adapted from http://bphsinstructionaltechnology.wikispaces.com/Assessment+%26+Rubrics
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Essay for Grades 2-3: Write a story about something electronic that has been recycled, like a laptop computer, cell phone, or

satellite dish, and its adventures along the way.

Areas of
Assessment

[

)

1. Writes a story
about something
electronic that has
been recycled.

Max Point Value| 4

Majority of content is
missing, incomplete
and/or extremely

inaccurate

Content shows very basic
understanding, and
includes several
inaccuracies

Content is mostly accurate
and shows a basic
understanding of key
ideas

Content is accurate,
thorough and shows clear
understanding through
appropriate explanatian
and examples

2. Explains its
adventures along
the way.

Max Point Value

Majority of content is
missing, incomplete
and/or extremely
inaccurate

Content shows very basic
understanding, and
includes several
inaccuracies

Content is mostly accurate
and shows a basic
understanding of key
ideas

Content is accurate,
thorough and shows clear
understanding through
appropriate explanatian
and examples

3. Creativity and
Innovation

Max Point Value

Project is not completed
or clearly plagiarized.

Information is largely “cut
and paste” from one or
two sources and shows
little evidence of
originality in design

Organization and design
shows thoughtful
preparation and utilizes a

presentation

variety of resources
create something o

Meets “Average” criteria
PLUS presents information
in a visually engaging way

i D

multimedia.

Retrieved from http://bphsinstructionaltechnology.wikispaces.com/Assessment+%26+Rubrics
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Essay for Grades 4-5: Studies show that very few people recycle. Why should we recycle and how would you convince your family to do it?

Areas of

Assessment [ >

1. Describes why
we should recycle.

Max Point Value| 4

Majority of content is
missing, incomplete
and/or extremely
inaccurate

Content shows very basic
understanding, and
includes several
inaccuracies

Content is mostly accurate
and shows a basic
understanding of key
ideas

Content is accurate,
thorough and shows clear
understanding through
appropriate explanation
and examples

2. Describes how

you would convince

your family to do
recycle.

Max Point Value| 4

Majority of content
missing, incomplete
and/or extremely
inaccurate

Content shows very
understanding, and
includes several
inaccuracies

Content is mostly accorar
and shows a basic
understanding of key
ideas

Content is accurate, =
thorough and shows clear
understanding through
appropriate explanation
and examples

3. Creativity and
Innovation

Max Point Value

Project is not completed
or clearly plagiarized.

Information is largely “cut
and paste” from one or
two sources and shows
little evidence of

originality in design
and presentation

Organization and design
shows thoughtful
preparation and utilizes a
variety of resources to
create something
original.

Meets “Average” criteria
PLUS presents information
in a visually engaging way

i D

multimedia.

Retrieved from http://bphsinstructionaltechnology.wikispaces.com/Assessment+%26+Rubrics
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Essay for Grades 6-8: Your class has been studying ways of improving our environment. One of these ways is by recycling items you would normally throw away. This might be a
satellite dish, television, cell phone, laptop or desktop computer, or monitor. Explain how you can create or recycle something from a discarded item or throwaway. Before you
start writing, think about what item you are going to recycle. Think about what new item you are going to create from it. Decide on the materials needed for this project. Think

about the clear, step-by-step directions for making your recycled item. Decide how this recycled item will be useful.

Retrieved from http://bphsinstructionaltechnology.wikispaces.com/Assessment+%26+Rubrics

Areas of Assessment

=

)

=

W

1. Explains how to create
or recycle something from
a discarded or throwaway
item.

Max Point Value 4

Majority of content is
missing, incomplete
and/or extremely
inaccurate

Content shows very basic
understanding, and
includes several
inaccuracies

Content is mostly
accurate and shows a

basic understanding of
key ideas

Content is accurate,
thorough and shows

clear understanding
through appropriat
explanation and |

examples

2. Explains clearly, step-
by-step directions for
making a recycled item

Max Point Value 4

Majority of content is
missing, incomplete
and/or extremely
inaccurate

Content shows very basic
understanding, and
includes several
inaccuracies

Content is mostly
accurate and shows a

basic understanding of
key ideas

3. Describes how this
recycled item will be
useful.

Max Point Value

Majority of content is
missing, incomplete
and/or extremely

inaccurate

Content shows very basic
understanding, and
includes several

inaccuracies

Content is mostly
accurate and shows a

basic understanding of
key ideas

Content is accurate,
thorough and shows

clear understanding
through appropriate
explanation and |
examples

Content is accurate,
thorough and shows

clear understanding
through appropriate
explanation and
examples. l

4. Creativity and
Innovation

Max Point Value

-

Project is not
completed or clearly
plagiarized.

Information is largely “cut
and paste” from one or two
sources and shows little
evidence of originality

in design and

presentation

Organization and design
shows thoughtful

preparation and utilizes
a variety of resources to

create something

original.

Meets “Average” criteria

PLUS presents

information in a visually

engaging way using

multimedia. .

5. Research

Max Point Value

<

Project has no
resources listed.

Project relies heavily on

one resource

Project utilizes at least
two authoritative
resources. Correct
format is
followed

Project utilizes at least
three resources. Correct
format is followed

and all media is
appropriately cited.
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Essay for Grades 9-12: Write a letter to a local politician about the importance of saving the environment by recycling electronics. Explain why it is
important to recycle electronics. Describe how recycling electronics could make people healthier.

Areas of
Assessment

[

[

y

Y

B

y

1. Writes a letter to a
local politician about
the importance of
saving the
environment by
recycling electronics.

Max Point Value| 4

Majority of content is
missing, incomplete
and/or extremely
inaccurate

Content shows very
basic understanding, and
includes several
inaccuracies

_

_

Content is mostly
accurate and shows a
basic understanding of
key ideas

Content is accurate,
thorough and shows
clear understanding
through appropriate
explanation and
examples

2. Explains why it is
important to recycle
electronics.

Max Point Value| 4 |

Majority of content is

missing, incomplete

Content shows very
basic understanding, and

includes several

Content is mostly
accurate and shows a

basic understanding of
key ideas

Content is accurate,
thorough and shows
clear understanding
through appropriate
explanation and
examples

3. Describes how
recycling electronics
could make people
healthier.

Max Point VaIue|I||

4. Creativity and
Innovation

Max Point Value

and/or extremely
inaccurate

Majority of content is
missing, incomplete
and/or extremely
inaccurate

inaccuracies

Content shows very
basic understanding, and
includes several
inaccuracies

Content is mostly
accurate and shows a
basic understanding of
key ideas

Content is accurate,
thorough and shows
clear understanding
through appropriate
explanation and
examples

Project is not completed
or clearly plagiarized.

Information is largely
“cut and paste” from
one or two sources and
shows little evidence of

originality in design

presentation

Organization and design
shows thoughtful
preparation and utilizes a
variety of resources to
create something

Meets “Average” criteria
PLUS presents
information in a visually
engaging way using
multimedia.

original.

Retrieved from http://bphsinstructionaltechnology.wikispaces.com/Assessment+%26+Rubrics
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