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CARBON FOOTPRINT

Students will learn to effectively present the findings of their research and analysis of the Carbon Footprint of
their school. Students will collect their own data using several focused research questions, and present an
action plan to their school based on what they have learned. The experience of developing local solutions
to global problems is empowering for students and also provides a context for understanding how data can

be used to share information with others, which is a valuable skill for a wide range of career and college

pathways.

Citizen Schools Unit Standard #1: Citizen
Schools students will make an effective
oral presentation

Lesson Objectives

*Speak loudly enough for the audience
tfo understand

=Speak slowly enough for the audience
to understand

*Speak clearly enough for the audience
to understand

*Present information using eye contact
when speaking in public

*Present information using hand gestures
when speaking in public

*Present information using good body
posture when speaking in public
=Effectively use visual aids in a
presentation

Standards and Objectives

Citizen Schools Unit Standard #2: Citizen
Schools students will evaluate the impact
of the choices on a global world

Lesson Objectives

*Describe the meaning of “a global world”
in society

=*Summarize the resources or groups of
people that can be impacted across a
global world

*Give examples of ways choices can
impact other communities, countries, or
resources

=Describe the ways people or resources are

connected in a global world

*Estimate the impact of actions or choices

on global resources or societies

*Evaluatg the impact of a Fecision ona
on

global wor’?’]l oPE‘;%b Hees%urces

Citizen Schools Unit Standard #3: Citizen
Schools students will demonsirate and
ability to collect and organize data

Lesson Objectives

=Define dataq, survey/test, sample, and
data collection

*Explain the role of objectivity, bias,
and samples OR tests in collecting
data

*Give examples of valid and invalid
questions or tests for collecting data
=*Develop and utilize survey questions
OR tests to collect valid data
=*Organize collected data into tables or
charts that allow others to observe it
effectively

=*Can we use the results of measuring our contribution to carbon emissions to inspire our community to reduce global climate change?

Assessment (WOW!)

Presentation: Apprentices share their work as environmental auditors and the method s they used to collect data and
calculate a the carbon footprint of their school and make recommendations on ways to reduce carbon usage. In a
mulfimedia presentation to community members, school officials, and fellow students, apprentices share an oral presentation
that outlines the steps they took fo measure their school’'s carbon footprint. Following the presentation, and through a film
written and directed by apprentices, students present an action plan that delineates ways in which the school can reduce or
offset their carbon-emissions-in-order to reduce globalwarming:

Week Connections to Standard/WOW! Week
1 What is Global Climate Change? Resourcesin a 6
connected world Impact
Carbon Emissions Cause and Effect (greenhouse gasses,
glacial melt and sea levelrise). Collecting data on and graphs
3 BONBIRRY $6PI88ISHNability and energy star ratings 8
Field Trip to Sustainability Business or Program; STEM
Careers presentation
5 What is a Carbon Footprint2 Collecting valid data 10

Basic Unit Plan

Connections to Standard/ WOW!

Organizing Carbon Footprint data and Calculating

Sharing Carbon Footprint data with others with tables

Action Plan and Develop Presentation Script

Local to Global Carbon Impacts- Filming the

Rehearse Presentation and Practice Fielding Questions
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Students will understand how fo collect data and present results
of a question that has impact on decision making and actions of
others. They will learn that there are a variety of jobs that include
environmental sustainability as a goal, including technical careers
and fraditional trades with a focus on efficiencies (i.e green
engineering). Students will be motivated to share the results of their
study and think about next steps for being an advocate for
reducing global climate change in their college and career
pathways.

SHARED GOALS

If you teach this unit successfully,

=Students will relate that the program is relevant to their lives and
career interests

=Student achievement in STEM subjects will improve

*Teachers and families will observe that students make connections

between their own actions and knowledge and local and global issues.

TIMELINE OF SKILLS

=Students will have access to and belief that achievement in STEM
subjects is important for addressing global challenges.

=Students will have access to a variety of STEM professionals and belief
that they can pursue a college and career path with local and global

sustainability focus.

IMPLEMENTATION NOTES

*Plan early for a field frip to a sustainability focused small business, or a local business that has redesigned a product,
facility or process to reduce carbon emissions. You might consider visiting a LEED certified building or academic
program focused on “green jobs” or environmental workforce development. Schedule planning fime to prepare staff
at the site fo organize the visit and work with your students.

=*Carbon Footprint calculations can be done in several ways, if you have access to laptops or a computer lab, this is
ideal for Lesson 6. If this is not feasible at your campus, you can use worksheets of each screen to calculate.

*Prepare to have extra help for filming the documentary during Lesson 7. You may also want some students to film
outside of the building or collect footage during the sustainability field frip.
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LESSON PLANS AT A GLANCE

Lesson Objectives

*Describe the meaning of “a
global world” in society
*Describe the ways people or
resources are connected in a
global world

*Define data, survey/test,
sample, and data collection

*Speak loudly enough for the
audience to understand

=Speak slowly enough for the
audience to understand
*Organize collected data into
tables or charts that allow others
to observe it directly

=sGive examples of ways choices
can impact other communities,
countries, or resources
*Evaluate the impact of a
decision on a global world or
global resources

*Develop and ufilize survey
questions to collect valid data

*Speak clearly enough for the
audience to understand
*Present information using eye
contact when speaking in public
*Estimate the impact of actions
or choices on global resources or
societies

Activities

Hook: Climate Conference
Infroduction of New Materials:
What is Global Climate
Change?

Activity 1: Carbon Connection
Activity 2: Resource Roundup
Activity 3: What Have you
Heard About Climate
Change?

Assessment: Action Steps

Hook: Climate Conference
Infroduction to New
Materials: Global Climate
Data

Activity 1: Collecting Data
Activity 2: Climate Cause
and Effect

Activity 3: Waste
Assessment:

Action Steps
Hook: Climate Conference

Infroduction to New
Materials : Emissions
Activity 1: Local Choices,
Global Impact

Activity 2: Energy Stars
Activity 3: Carbon Choices
& Field Trip Prep
Assessment: Action Steps

Hook: Climate Conference
Infroduction to New Materials:
Estimating Impact

Activity 1: Carbon Quest
Activity 2: Carbon Footprint of
Site

Activity 3: Share Action Steps
for Feedback

Assessment: Action Steps

{T]IfZ]EIN
ClH]ofolL]s

WOW! Prep

Students define global
climate change and
describe how carbon
usage is connected to
global climate change.
Students survey the class
to find out how they got
to school today. Students
describe what “global
world” means.

Students collect data on
waste and waste water at
their school. Apprentices
describe the effects of
carbon emissions using
effective communication
skills including speaking
loudly and slowly.

" Students collect data on
appliances and land
management at their
school. Apprentices give
examples of ways that
choices impact global
resources as they
brainstorm action steps
for the WOW! webinar.

Apprentices visit a
business that has reduced
carbon emissions to
practice asking questions
and sharing action plan
ideas using eye contact
and a clear, loud voice,
just like they will in the
WOWI
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LESSON PLANS AT A GLANCE

Week Lesson Objectives Activities WOW! Prep
*Describe the ways people or Hook: Cllmo’re Conferencg Students describe how
: Infroduction of New Materials:
resources are connected in a several alobal resources
lobal world Carbon Footprint 9
9 ik 1 YAl are connected to each
. . T Activity 1: Valid Carbon Data
Explain the role of objectivity, other. Describe wh
5 bias. and samples OR tests i Activity 2: Valid Questions : Y
‘ pies e in i objectivity is important
collecting data Activity 3: Carbon Connects |
Assessment: Action Steps when researching carbon
*Give examples of valid and : P emissions. Students
invalid questions or tests for identify valid and invalid
collecting data questions to collect data
) ) on carbon usage at their
*Give examples of ways choices Hook: Climate Conference Stiraehts give examples of
can impact other communities, Introduction of New choices at a local level
countries, or resources Materials: Choices that can impact global
"Develop and ufilize survey Activity 1: Action Planning resources to begin an
6 questions OR fests to collect Activity 2: Calculating Action Plan. Students
valid data Carbon Footprint write and use survey
Activity 3: Global Impact questions to collect valid
Assessment: Action Steps data about carbon
usage at their school.
sEffectivel ides | Hook: Climate Conference Apprentices create tables
ec l’rvejr'y useslidesina Infroduction to New and charts that
E)(r)ersenng on lected data into tabl Materials: Carbon Visuals effectively organize the
ganize collectea data info 1abies Activity 1: What did we find data they collected so
or charts that allow others to observe . .
7 + effectivel out? that others can interpret it
T etrectively Activity 2: What does it Students practice sharing
meane the data with others
Activity 3: Presenting your using the tables and
Data charts as visual aids.
Assessment: Action Steps
. . . Hook: Climate Conference Apprentices master
*Present information using hand . .
o i Infroduction to New Materials:  effective body posture
gestures when speaking in public . .
. . ) Describing What We Did and hand gestures as they
*Present information using good Activity 1- Storvboard the Film ) i h
8 body posture when speaking in v Y practfice reading the

Activity 2: Scripfts for the Film
Activity 3: Presenting the Plan
Assessment: Action Steps

scripts for the video and
WOW! presentation.
Students summarize the
resources that can be
impacted-globally by
reducina carbon emissions

public

*Summarize the resources or
groups of people that can be
impacted across a global world
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LESSON PLANS AT A GLANCE

Week Lesson Objectives Activities WOW! Prep

Students practice
elements of the webinar
using scripts and speaking
slowly enough for the

Hook: Climate Conference
Intfroduction of New
Materials: Flming Basics
Activity 1: Slow Script Read

*Speak slowly enough for the
audience to understand
sEstimate the impact of actions

? or choices on global resources or L audience to understand.
societies Activity 2: How We In the webinar,
Estimated apprentices describe how
Activity 3: Film & Intro they estimated the
Assessment: impact of actions and
Action Steps

choices on global

Asshipexds rehearse the

full presentation and
screening of the short film,
they describe the data
they collected and the
action plan so that the
audience can observe it
effectively. Apprentices
practice fielding
questions about their
process and how taking
Lesson Elements action steps locally would
Ritual- Each lesson begins with a Climate Conference Warm Up that intradypees the gobdewboftot.

the day or previews the skill they will practice.

Hook: Climate Conference
Infroduction of New
Materials: Sharing Our Film
Activity 1: Rehearse
Activity 2: Practicing
Questions

Activity 3: Rehearse
Assessment: Action Steps

*Effectively use visual aids in a
presentation

*Summarize the resources or
groups of people that can be

10 impacted across a global world

Assessment- The closing ritual every week, called Action Steps, will measure student mastery of
objective in that lesson and connect the learning to actions that reduce carbon emissions locally
and how that connects to reducing global climate change.

Structures- The concept of action steps (or setting priorities) as a closing ritual captures student
mastery of the objectives and encourage s students to monitor their own progress toward shared
goals. Capturing students practice oral presentation on video will help review areas for improving
oral presentation skills. As students master each new objective, the lessons will focus on how
people depend on natural systems, people can influence natural systems, and that decisions
about natural systems and resources involve economic, legal, and political choices.

Procedures - The procedures for asking collecting carbon footprint data focuses on developing
questions and asking the questions carefully using a clear, strong voice to ask the interviewee the
question and recording responses carefully in order to ensure that all answers collected are valid.
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Stationary Sources

Mobile Sources

Waste Sent to Land(fill

Refrigerants and Air Conditioners




Purchased Electricity
and Steam

Wastewater

Land Management
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CARBON FOOTPRINT- Carbon Emissions 1

What do Emissions Mean?

It's not always easy to understand what emissions estimates mean in terms of the
amount of carbon contained in everything from trees to plastics. The following
provides just a few examples of what emission values mean when compared
to the amount of carbon contained in materials we are accustomed to. These
comparisons were obtained through the U.S. Climate Technology Cooperation
Gateway's Greenhouse Gas Equivalencies Calculator.

Visit for more comparisons: http://www.usctcgateway.net/tool/

10 kgCO,E = just a little bit more CO, than what is released by burning a gallon of gasoline.
100 kgCO,E = about as much CO, as the amount released by burning all the propane in 4 bbq grill-size tanks.

1,000 kgCO,E = about as much carbon as the amount sequestered (stored) by planting 26 trees and allowing them to
grow for 10 years.

10,000 kgCO,E = about as much CO, as the amount prevented by taking two passenger cars off the road for one
year.

100,000 kgCO,E = about as much carbon as 83 acres of pine forest sequester in one year.

Resources
1,000,000 kgCO,E = about as much CO, as the amount emitted by burning five rail-cars worth of coal

This apprenticeship requires the Climate Check calculator. This is an excel sheet that is formatted
and prepared to enable you and your students to gather and measure carbon footprints. This
tool will gather and present data for your apprenticeship to use. You will need this tool in lessons
2-8, both in the classroom and between lessons to calculate carbon footprint

Please ask your support staff member to download and send you the tool from our internal

website WOWSspace. It can only be downloaded by Citizen Schools staff, so please ask for their
help.

If you or your staff support have any trouble accessing this tool, please email Director of
Curriculum, Emily Stainer at EmilyStainer@citizenschools.org


http://www.usctcgateway.net/tool/
https://wowspace.citizenschools.org/wks/orgproj/Curriculum/CT Nation Curriculum/ClimateCHECK_1.0.xls
mailto:EmilyStainer@citizenschools.org

&

Carbon On the Move

Students describe what global climate change is and how data analysis
skills will help us measure and describe the carbon footprint of the
school. Students will list global resources that are impacted by climate

change and describe how these resources are connected.
Lesson Objective

=Describe the meaning of “a global world” in
society

*Describe the ways people or resources are
connected in a global world

*Define datq, survey/test, sample, and data

collection
Lesson Agenda

10 MIN Hook: Climate Conference

10 MIN Infroduction of New Material: What is Global
Climate Change?

20 MIN Activity 1 (we do): Carbon Connection

10 MIN Activity 2 (we do/you do): : Resource Roundup

30 MIN Activity 3 (you do):Climate Change on the Move
10 MIN Assessment: Action Steps

Lesson Preparation

=*Space: Rehearse in the space where the WOW! Will take place of at least one of
the run through, if possible. Offer quiet spaces for small groups to work together for
practicing the question and answer session.

=*Group: students will work in 2 groups for the Hook, (randomly select). Students work
in groups of 3-4 for activity 1, whole class for acfivities 2 and 3. Students work
independently for Check for Understanding.

=Resources: print and cut out resource cards and environment cards. Make copies
of Mobile Handout. Prepare for administrator to visit- give this person a copy of the
questions ahead of time so that they can prepare.

Apprenticeship nnE

CARBON FOOTPRINT LESSON #1 - page #1 E

L]S

Standards for Unit

Global Awareness:
Citizen Schools
students will evaluate
the impact of the
choices on a global
world

Data Analysis: Citizen
Schools students will
demonstrate and

eBilielnasglect and
organize data

Understanding basic terms
about data collection and
analysis is important for any
career in business, STEM, and
many other fields.

All careers and college
pathways in our 21t century
economy require a solid
understanding of how the
global world is connected and
how resources and people are
connected in the global

Materigls
1. Visual of Objective/Agenda
2. Chart for vocabulary
3. Sticky Notes (5 colors)
4, Resource cards ( 1 per student)
5. Environment cards ( per group of
3-4

6. Mobile Handout ( 1 per student)
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CliTfi]zfElN
HELEE

*Objective: Describe the meaning of "“a global world” in society. Describe the ways people or resources are
connected in a global world. Define data, survey/test, sample, and data collection.

Hook Climate Conference 10 Minutes

*Warm Up:

=“Climate conference” is a time each week when we begin with a new topic
for the day. Just like professional scientists come together to share their
knowledge about climate change, we will share what we learn with each
other.

*Play a game of Telephone with the following prompt for the message:

*ASK: What have you heard about climate change?

sStudents create two lines. On one end, the first people are the “operators”.
They each whisper a separate to the person to their left. The message gets
passed (by whispering) along the lines separately until the person at the end
of the line shares it out.

*Messages usually get silly by the time they reach the end of the line.

*Each “operator” what the original message was at first and shares their
name. Repeat several fimes.

*Transition: You have already heard many things about global climate
change. During this opprenﬁceshi%g/ou’ll learn skills for measuring the impact

AF‘&’&GME‘%&%’%‘@M&M&%‘ & and how we can reduce this impact.

What is Global Climate Change 10 Minutes

*Objectives / Agenda: Ask for a volunteer to read the objective. Ask for a
volunteer to read the agenda. Any questions about the objectives or
agenda for today?
*Preview assessment: We will know we have mastered this objective if you
can describe how we will use data, surveys, samples and data collection to
learn about our school’s carbon footprint. | will also ask you to provide one
example of how global resources are connected in global society.
*Direct Teach:

*Global: the entire world

*Climate: the patterns of weather in a region over time

*Change: difference between two fime periods.
=CSAY: “Carbon Fooftprint measures the impact of human activities on the
environment in terms of the amount of greenhouse gas (GHG)is produced.
This is measured in units of carbon dioxide. We will learn about our carbon
footprint using data collection.”
*Define and write on chart:

*Data: observations you collect

=Survey

=Sample:

*Data collection: the process of collecting and recording

observations.
*To know that something is changing over time, you must be able to
measure it. Climatologists collect data about what climate was like in recent
and distant history.
*Climate vs. Weather:
s\Weather tells vou what to wear for the dav climate tells vou what clothina

Student Says... g

Students may have heard
that climate change isn't
real or important, or many
discouraging facts and
stories. Students may have
misunderstood facts about
greenhouse gasses and
garbage. Note students’
initial ideas and curiosities
and take time to respond
fo them during the
apprenticeship when they
connect to the skills
students are learning.

Also help students stay
optimistic about positive
change and the impact
they can make on thei
osRE 9 and the w@
Everyday activities you do
in your school impact the
climate:Heating your
school, lighting your
classroom, and disposing of
your school's waste can
cause greenhouse gas
(GHG) emissions. These
emissions can contribute to
global warming, a
phenomenon in which
human activities can
influence the temperature
of the earth's atmosphere.
This influence on the earth's
atmospheric temperature
alters of earth's climate,

which is called climate
change.
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*Objective: Describe the meaning of "“a global world” in society. Describe the ways people or resources are
connected in a global world. Define data, survey/test, sample, and data collection.

CliTfi]zfElN
Olo]L]s

Activity 1 What is Carbon? 20 Minutes
*Students each have one of the following signs at their desk: Air
*Water, Saoil, Plants, Animals to share with their table mates (3-4)
=*EXPLAIN: When | read a sentence and it mentions your part of the
environment, one person from your table stands up and says the name
of your environmental component.

*Model: If | read: carbon is part of the soil (which it is), someone from the
soil group would stand up. You can’t repeat the same person twice, so
groups should collaborate to decide the order.

*Carbon is everywhere and is a component of every living being.
=*Carbon can be found in every part of our world, and is always cycling
through the environment around us.

*There is carbon in the air and water: carbon atoms (in the form of the
molecule CO,) dissolve from the atmosphere into the ocean.

=Some of this dissolved CO,is re-released into the atmosphere, some is

also collected by organisms and sediments in the ocean. There is
carbon in animals plants and soils as well: Other molecules of CO,are

taken up by plants and becomes part of the plant's tissue. When plants
die and decay, some of the carbon is released back to the atmosphere
while some of the plant material becomes part of the sail.
*As more carbon-based material gets packed together it hardens into
eventuadlly become coal.
=*One last fime around, read out each place and students with that sign
stand up.

Acbtivityf 2iResourcdeoRooadup the groups stood? Whatldbddinivtes

RREWABRIECRIRREHS RYMRUASHE BrE4EMY R GRIIMRREERY of 3
Hb‘ﬁﬂﬁi'r?\'é: égﬁw‘ygroups stood up at some point. This means that carbon

i§ﬁ8§%n<ﬁjpoq{leoﬁefgbqﬁ%glg&%%n page 5 to each student.

*P SAY: “Global world means all people and animals all over the world,
not just in our city, state or country.”

*EXPLAIN: Students walk slowly, mixing around the room.

*When the Citizen Teacher or Team Leader says “Resource Round up,”
students find two other partners, share the resource card each person
has, and then collaborate to say a sentence that tells how all three are
connected to each other in the global world. If students can’t create a
sentence that relates the 3 resources they have, they can jump to
another group as a 4h member.

*Model one round, including the sentence that relates all 3 resources.
*Play for several rounds and then ask a few students to share out:

*ASK: How are these resources connected to each other?

*Transition: Now we have listed places where carbon exists and learned

Missing Parts... e'
Students may struggle to
understand how their own
daily activities and choices
could possibly contribute to
climate change?¢ Climate
change is a change in long-
term weather patterns
(such as temperature and
annual rainfall). Some
changes in climate occur
naturally. Human activities
that result in GHG emissions
can also cause changes in
climate. When GHGs are
emitted, they trap energy in
the atmosphere, which can
alter the world's climate.

Additional Notes D

You and your Team Leader
should set a tone of
optimism and action rather
than doom and gloom
about climate change.
Inspire students to change
their own behaviors and
educate others while
providing accurate
information about the
causes and consequences
of climate change.

Emphasize how you can
interpret evidence of global
climate change along with
media they have seen
about climate. Help
students comprehend but
not fixate on the global
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*Objective: Describe the meaning of "“a global world” in society. Describe the ways people or resources are

connected in a global world. Define data, survey/test, sample, and data collection.

Activity 3: Climate Change on the Move 30 Minutes

*Write “walk,” “public,” “school bus,” “bike,” and “car” on x-axis of 2
charts you draw on the board see sample on page 5. Label one “today”
and one “usual.” Write “number of students on y-axis.

*aSAY: “To collect data on how students arrived at school this week, we
are going to make a chart.”

sStudents place a color coded sticky note for the way they arrived at
school that day. Then, an a second chart, they place another for the
way they get to school most often. The result is 2 separate bar graphs.
*For example: blue= walked, red = public transportation, orange=school
bus yellow=bike. Green=car.

"bSAY: “When we asked how you came to school, that was an example
of a survey question (just a little different because it wasn't in a longer
document. The data was your answer about which method you used.
The data collection was when you put the sticky note on the board. The
sample is this class, because that is who we asked.”

sSeveral students teach back each of the terms.

"Interview principal about the number of cars the school owns and
commuting distance, and fuel consumed by each vehicle type

*all students take notes on Mobile Handout.

*EXPLAIN to students that this data will be entered into the Carbon
CHECK spreadsheet to calculate the footprint (or impact) it has.
vn‘&igiog: %Nrﬁgﬁ}/e taken the first steps to calculate our school’ Qorbton
foo’rprlrﬁ. Sﬁﬁore some details (below) about what to expect for t e"\)vuovevs

*Exiti icketata collection will continue.
*Key Questions

3. Explain why each of these will be important in our apprenticeship
(use the definitions from the chart to help you):

*Data

sSurvey

ssample

*Data collection

2. provide one example of how global resources are connected in global
society.

*Demonstration of Mastery: Review student’s exit tickets for clear
explanation of how the concepts will be used in the apprenticeship and for
an example of global resources that are linked and a clear description of
how they are connected

*Transition: We have so much to look forward to . Next week we will learn
more about resources and collect data on waste and waste water at our

c~hnnl

Field Tips &

Remind students for each of
the emissions categories
(Stationary, Mobile, Waste,
Waste Water, and Land
Management) they will
have an opportunity to
collect data (either observe
or interview someone who
knows).

Walk Bike Pub Bus Car
Today

Future Plans EII

At the end of the
apprenticeship, our WOW!
Will be a webinar to share
our action steps with the
school.

Give your apprentices an
idea of the WOW! And
outline the skills they will
build each week.

Answer any questions
stfudents may have about
the WOW! in general.
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1. Explain why each of these will be important in our apprenticeship
Use the definitions from the chart to help you:

*Data:

=Survey :

sSample:

*Data collection:
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Waste FOOi’pl’in'l' Standards for Unit

Students collect data on waste and waste water for the carbon footprint Communication:
calculation at their school. Students teach back some of the ways that
carbon footprint is calculated, practicing effective oral presentation skills.

Citizen Schools
students will make an

effective oral
Lesson Objectives

presentation
*Speak loudly enough for the audience to understand
=Speak slowly enough for the audience to understand Data Analysis: Citizen
*Organize collected data into tables or charts that Schools students will
allow others to observe it directly demonsfrate and

ability to collect and

Lesson Agenda organize data

Connections

10 MIN Hook: Climate Conference Describing data using graphs
and tables to that other can
understand is a skill that is

10 MIN Infroduction of New Material: Climate Data

important for college and
careers beyond finance.

20 MIN Activity 1 (we do): Collecting Data While programs make it easy
to create a graph, using
visuals in a presentation takes

20 MIN Activity 2 (we do/you do): Climate Cause & Effect )
practice.

20 MIN Activity 3 (you do): Waste Data and Visuals Students will also learn about

unexpected careers that
10 MIN Check for Understanding: Action Steps focus on reducing waste in
0 e ! 5 RXG;GI’IGFS 9

creanve ways

Lesson Preparation 1. Visual of Objectives/Agenda

Chart Paper and Markers
*Space: Offer quiet spaces for small groups to work together for
practicing the question and answer session. Waste Handout
Waste Water Handout
*Group: Students will work in pairs of their choice for the Hook, Activity 3,
and Check for Understanding. In Activities 1 and 2 students work with

groups of 3-4 that you choose (split class into 4 groups).

3 sets of category cards

Graph paper

© N o O~ W

Waste and waste water
*Resources: For the Hook, list countries at risk names on the board (pg. 5).
Make 3 sets of category cards (pg. 6). Arrange ahead of time for a
school administrator to visit for questions for about 15 minutes.

comparison data sheet
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*Objective: Speak loudly and slowly enough for the audience to understand. Organize collected data into tables or

charts that allow others to observe it directly.

Hook: Climate Conference 10 Minutes

*Warm Up

=*"WSAY: “Say your name and choose one country you hope to visit someday

from this list on the board (list just the countries from page 5 not the key.)”
*For extra challenge, ask if someone can say 5 peoples names and the
country they picked. Can anyone name everyone's name? The country
each person picked? Practice a few times.

*ASK: These countries all have something in common. They were named
the most at risk for climate change for several reasons. Some places are
more vulnerable to climate change because of their current climate, sea
level, soils, farming systems, and natural resources.

=|t is important fo focus on what can be done to reduce waste to limit
climate change.

*Transition: Now we are ready to talk about collecting data on carbon

¢nfiroiductichosfnNeswMaterialssiClimatedata our WO Mintitese.

*Objectives / Agenda: Ask for a volunteer to read the objective. Ask for
a volunteer to read the agenda. Any questions about the objectives or
agenda for today?

*Preview assessment: We will know we have mastered today’s
objectives if you can teach back how you used data to create a graph
of the waste we measured using a slow, loud voice.

*Direct Teach: Our Carbon Footprint measures the impact of our
emissions. Today's measurements will be: Waste and Waste Water

=, SAY: “We will interview (name guest) who has information about the
trash and water use at our school. Then we will use this information to
add to our carbon footprint calculator to find out the impact of this
waste. Practice asking our guest questions from your handout with a
loud, slow voice."

*Model appropriate voice volume and speed for clear communication.
*Waste, or trash, contributes to greenhouse gasses in several ways:
=Some trash is incinerated (burned) which releases gasses.

*Energy and materials are involved in manufacturing. If we throw things
away, new things will be produced, which creates GHS. For example, if
we are wasteful with food packaging, we are filling landfills or the
package could be burned. If we buy reusable or recyclable things, items
will not take as much energy and materials (petroleum) to produce.
*Waste water is water that cannot be used for drinking because it has
chemicals in it.

*Connections: These are two of several categories we will measure in the
apprenticeship. Now that we know what a carbon footprint is, we are
going to learn about why carbon emissions and global climate change
matter.

Student Says... g

Students may know that
scientists collect data on
global climate change,
but they may not realize
that they, too, will collect
real data and use it to
make recommendations
about action steps. Work
to show students that
although the data they are
collecting is different from
what climatologists collect,
many of the skills for
showing data to other
people are similar.

Closer Look!

O

Later in the apprenticeship,
we will recommend steps
to reduce this waste water
along with all the other
emissions we are
measuring.

Students probably have
heard many reasons why
they should recycle. The
focus of this lesson is fo help
students understand how
many kinds of waste
contribute.

Further, the amount and
types of waste that a
school creates can be

measured and shown
vvict1AIhs 11cinA A ~hArt
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*Objective: Speak loudly and slowly enough for the audience to understand. Organize collected data into tables or

charts that allow others to observe it directly.

20 Minutes

EXPLAIN: We will collect carbon data from school officials who know the details
of the schools’ emissions.

*Choose 3 students randomly, give them a set of cards (pg.4).

=Students mix around the room until one of the 3 students says “Pick a Card, any
card.”

*Then, the first person why finds a cardholder chooses a card. The second
person who finds the group reads the category.

=Person 1 lists a measurement the class could take that would relate fo this
category.

*The third person summarizes what person 1 said, and praises them.

=Person 3 becomes the card holder. Repeat for several rounds.

=P SAY: “For each of the categories, we will describe the data we used for our
carbon footprint calculation , how we measured it, and what it means.”

=3 students to share out the ideas of what can be measured. Kinds of data
include what you would measure, for example, miles traveled by school busses,
kg of trash thrown away.

=*Our WOW! Will be a webinar, which is an online slideshow with sound, in which
we show how we calculated the footprint and share action steps for reducing
our schools emissions.

=Share Out: For the category card you pick, name one kind of data might be
Adiivibye2teClimate Cause and Effect 20 Minutes

-'5“5"&1?‘;“‘%%‘? WiIl,r%(élIsce:;]gr%qulog?T man \(/)vfeTg%Seer nd other measurements for

Activity 1: Collecting Data

els ern o or an area or region.
'%%PWA(PI}IA:/!The relationship of climate is complicated, but there are a few
important things to know.
=*At each table, there is a climate cause and effect card. With your table
partners, read the card and summarize the cause and effect relationship.
*Cause and effect means that when one thing happens, it makes another thing
happen because of the change.
=|f you don’t understand a word or idea on your card, ask me or the Team
Leader what it means.
=This is very new information, and we want you fo be able to teach it back cause
and effect means for waste and waste water.
*Write a 1 sentence summary of the cause and effect relationship on the chart
paper at your table.
=Use this format..
*When it causes fo .
*For example, when Greenhouse gas gets frapped it causes global temperatures
torise.
=*ASK 2 students to share out the cause and effect relationship they learned
about from not their own card, but a summary they read from their classmate..
Share Out: Ask several groups to share out they questions they developed. As a
whole class, discuss possible responses to the questions, or possible confusions—
think together: can we make the wording clearer?
*Arrange for a school administrator or other expert to visit in order for students ask

several follow up questions.
" Tran<ition: We have created what we have learned in otir WOWI

Missing Parts...

'
Students may not have

concrete ideas of action
steps to recommend.
Provide a few examples
from “Action Planning
Suggestions” (pg.._), but
don't give them the whole
document.

Encourage students to think
about what data collected
about each area, and ways
that those items could be
reduced.

Additional Notes D

Students may struggle fo
understand how fo know if
a question is valid or not. In
this case, we know that if
different people have
different answers some
questions because they
have different experiences
and different points of view.
We hope to ask questions
that are testable or and
objective we want to make
sure it isn't because the
question is unclear.
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*Objective: Speak loudly and slowly enough for the audience to understand. Organize collected data into tables or

charts that allow others to observe it directly.

Activity 3: Waste Data Collection and Sharing 20 Minutes
sStudents work in the same groups of 3-4 that you sel€cted for Activity 2.

sStudents conduct 10 minute interview with administrator who has been
prepped for questions about wastewater on campus.

=Ask for a volunteer to teach back what they asked the administrator
about for waste and waste water.

EXPLAIN and write on the board:

=*You can show data you collected using graphs and tables. Which visual
do you think would be clearest for each measurement that you too.

=*For each measure, students list possible visuals that could show this
impact

*You can also use visuals to summarize information. If we wanted to show
the proportion of different types of waste to what the school recycles,
what kind of visual would be good (pie chart)

*|If we wanted to compare the amount of waste water created at our
school to another school, what visual would be good? (Provide waste
water comparison data, a bar graph would be good).

*Graphs and tables help someone else quickly understand the data
collected and what it means.

=Using the visual you created, show a partner what you graphed and tell
them why it is important. When you explain, be sure to you a loud, slow
voice and clearly explain

*What you measured, What you graphed

*What your graph shows and what it means for our carbon footprint
=Students create one of these visuals by hand.

=Share Out: gather the whole group and several students share.

*Talk to a partner: What would you say to the audience so they know that
your data on this question is objective?

w vAl§s@gytagigtoe sure they understand what objgENKOFES is-

*Transition: We will share this information as the infroduction and closing for

o%?iwiémtond it will help you choose the most important action steps to
igggwm’rm’rriéégmgﬂé)&%’%o one of your classmates.

*Key Questions:

4. Give 1 example a measurement that is used to calculate carbon
footprint.

5. Describe the graph you created and what it showed.

= |f students finish early they can list other measurements they think
should be included in our carbon footprint calculation.

*Demonstration of Mastery: Visit pair and listen for student’s description of

one reasonable measure of carbon footprint and an accurate

description of the graph they created and a loud, slow voice for

presenting.

*Transition: The data you collected today and the type of graphs you

created will be ticed in otir WOWI nrecentation show how we calctuilated

Field Tips &
Support students in making
graphs that are accurate
by helping them plan and
draw the graphs with
appropriate scales and
guiding to create an
effective image.

Develop a system with your
Team Leader to incorporate
some or all of the data
collection follow up
questions that students
develop into the WOW!
webinar.

Future Plans [EI

Continue to help students
understand the logistics of
the presentation, webinar
recording of slides and
audio and how students will
interact with the audience
at the WOW!

You could include as slides
as part of the PowerPoint.
Or create a visual as an
infroduction slide with some
of students questions
included as text.
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Six Climate Threats, and the 12 Countries Mo=t at Risk

| |L|:-Lnulnc-:-me
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Orought

b al avi
Ethiopia
Zimbabuue
India
Mozambique
Miger

b auritania
Eritrea
Sudan
Chad
Kenya

Iran

Flood
Bangladesh
China

India
Cambodia
Mozambique
Laos

F akistan

Sri Lanka
Thailand
Yietnam
Benin

Fuwanda

Storm
Fhilippines
Bangladesh
Madagascar
Wietnam
fdoldowa
Mongalia
Haiti
Samoa
Taonga
China
Honduras
Fiji

Cozstal 1m

All lowrlyving Island states

Yietnam
Egvpt
Tunizia
Indonesia
b auritania
China

bl exico
hdyanmar
Bangladesh
Senegal
Libya

Agriculture
Sudan
Senegal
Zimbabuue
b ali
Zambia

bl arocco
Miger
India

b al avi
Algeria
Ethiopia

F akistan

Source: Miarld Bank

L]S



Apprenticeship

*NEED TO FINISH THIS HANDOUT

CARBON FOOTPRINT LESSON #2
Waste and Waste Water Comparison Data

CliTfi]zfEIN
S|clHlojofL]s

sverdale Middle School students collected the following data on the waste that their school created in one year:

Volume

Number of Times Dumpster is
Emptied Each Year

cubic meters

times

cubic meters

tfimes

Total:
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CARBON FOOTPRINT LESSON #2-Activity 2 EE

: When global temperatures rise,

When the temperature of ocean

wealthy nations far from the : { water rises, some corals cannot
: equator (like the US) experience : | survive because the ocean

: fewer effects AND also have more i

: _ 5 becomes to acidic. Corals are
; money fo survive prok?lems. They : important habitat for many fish
: can buy more food, fix shelters

: , ond other organisms. When the
: after big storms, efc. Poorer

: _ , corols die these fish no longer
: nations are in more danger of the hqve hakitat..or. hames.
E effeCTS Of ClimOTe Chdnge Sy NN AN I NN NN NN NN EENNEEEEENEEEEEEENEER lll.l.l.l..l.l.l.l.l.l.l.l..l.l.l.l.l.l.l.l.;

: Climate change could make it ’roo
: hot to grow certain crops, and

i droughts caused by climate
change could reduce the omoun’r

: of water available for irrigation. :

S : . : the amount of water in lakes,

: Climate change is also likely to i

: : : rivers, and sfreams, as well as the

: cause stronger storms and more i ,

: . : £ amount of water that seeps into
: floods, which can damage crops. :: " dt orish g
: Higher femperatures and ;1 INe groundiorepientsh groun

changing rainfall po’r’rerns could E:::::::::::::’::::::::::::::::::::::-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.;

hove very littfle water, and climate

change could make this problem
: worse Rising temperatures,

chongmg precipitation patterns,

: and increasing droughts will offec’r

: : from the air, it does not confribute
to global climate change.

: help some kinds of weeds and : When frees grow, they albsorb
oests to spread to new areas. If corbon from the environment to
the global temperature rises an moke their trunks, branches and
: additional 3.6°F U.S. corn roo’rs Millions of pounds of carbon
oroduction is expected to |s stored in forests around the
! decrease by 10 to 30 percent. world When frees absorb carbon
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As the Earth gets warmer and
droughts increase, wildfires are
expected to occur more often

do occur naturally, but the
extremely dry conditions resulting
from droughts allow fires to start
more easily, spread faster, and
burn longer. In fact, if the Earth
gets just 3.6°F warmer, we can
expect wildfires in the western
United States to burn four times

don't just change the landscape;

R SRR
..82 lives. :
: cold places, like on mountfaintops
or in the Arctic, might not have a
 suitable place fo live. If the Earth
: keeps getting warmer, up to one-
fourth of all the plants and animals
: on Earth could become exfinct
: within 100 years. Every plant and

: animal plays a role in the
ecosystem (for example, as a
source of food, a predator, a
pollinator, a source of shelter), so

! losing one species can affect

many others.

CARBON FOOTPRINT LESSON #2-Activity 2

and be more destructive. Wildfires
make hydropower might not have
enough water in the future.

: I Without enough water to produce
: { electricity, these areas could

: { experience power. They might
have to use ofther energy sources
: { fo make more of the electricity

: { they need, and if these sources

more land than they do now. Fires i i
: i natural gas, more greenhouse

Lamcs. that.nead 16 ive.if ... .-

cprfr
SlclHlo

O~
Ll
Z|

As climate change causes
precipitation (rain and snow)
i { patterns to shift, some areas that

currently have plenty of water to

are fossil fuels like coal, oil, or

gases will be added to the
atmosphere.
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Stationary Sources

Purchased Electricity and Steam



Mobile Sources

Wastewater



Waste Sent to Landfill

Land Management



Refrigerants and Air Conditioners
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Climate Check
Waste Water

Group Members:

CARBON FOOTPRINT LESSON #3 - Waste Water

The amount of wastewater treated from our school is:

Does the wastewater tfreatment plant practice methane flaring ¢

OYes
UNo

Refrigeration and Air Conditioning (REF_AC):

The type and amount of r

frigeration a

oMRPEANEe ot our school is:

(Meakerdb no
Units

using

(kg)

using R-410 | (kg)

Refrigerated Appliances

Air Conditioning

Window Units

Small Commercial Unitary

Large Commercial Unitary

Packaged Terminal A/C

gallons.

d air conditioning units using HFC-134a

1Ghargevirge

Type of Vehicle

Number of Vehicles

Vehicle Use (%)

Cars

%

Trucks and SUVs

%

&R Glghicle and %

use of the following venhi

cles per year of our scho

ol:




CARBON FOOTPRINT LESSON #3 - Waste

Apprenticeship ll

&

Climate Check
Waste

Group Members:

Does the landfill practice methane flaring?
QYes
ONo

Fill out one of the three below

1. The total amount of waste our school sent to landfill during the

inventory year was: Kilograms.

Or...

N _Tla NP M £ ~ In A rimarmedt A~ MRy Py 4 ol R o S I~ | i~
Z. 1TTS VOIUTTIT O ©SUCTT UUTTTOSTCET Ul TUTTTOCTT O1 TITTIES OUT SCITOOI SCTT1

w\é?*%mg’rhe landfill during the inven’roW%bo?.r of Times Dumpster is
Emptied Each Year

cubic meters fimes

cubic meters fimes

Or...

3. The average individual's annual waste disposal and the percent
disposed at our school is:

kg/year
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Energy Starl

Students collect data on appliances and land management for the
carbon footprint and see the results of the carbon calculator when we
add the new data to the spreadsheet. Students see a graph that shows

the source % moii of the carbon emissions for their school.
Lesson Objective

* Give examples of ways choices can impact
other communities, countries, or resources
*Evaluate the impact of a decision on a global
world or global resources

*Develop and utilize survey questions to collect

valid data
Lesson Agenda

10 MIN Hook: Climate Conference
10 MIN Infroduction of New Material: Emissions
5 MIN Activity 1 (we do): Local Choices, Global Impact
35 MIN Activity 2 (we do/you do): Energy Stars
20 MIN Activity 3 (you do): Carbon Connects
10 MIN Assessment: Action Steps

Lesson Preparation

sSpace: For activity 2, the whole group will go outside around the property
with the Team Leader and Citizen Teacher to identify and count frees on
campus

Z

CliTfi]zfElN
S|clHlojofL]s

Standards for Unit

Global Awareness:
Citizen Schools
students will evaluate
the impact of the
choices on a global
world

Data Analysis: Citizen
Schools students will
demonstrate and
ability to collect and

SRS 1a
Apprentices are practicing
important skills for translating
specific examples into
generalizations. In many
college and career pathways,
students and professionals must
use examples (or cases) as
indicators to explore patterns
and frends in larger data sets.
Students measure the most
important contributors to
carbon emissions in order to

w%grolizoﬁons about the

schools’ carbon emissions.
1. Visual of Objectives/Agenda
2. Handouts: Stationary and Land

Management

3. Chart Paper

*Group: Students will work in partners of their choice for the Hook and Check

for Understanding. Activities 1, 2 and 3 are with the same groups of 3-4 that

you chose for Lesson 2.
*Resources: For the Hook, make several copies of each AC spec sheet.

4. Handout: Menu of choices
5. Markers

6. Specs for A/Cs (I sheet per pair)

Ahead of time, count and ID trees on property- this will take serious planning

with the team Leader to plan the trip and logistics. Prepare 2 school
administrators to visit and answer questions. Students will not measure the
appliances, only ask the adminstrator. Test out the projector and computer

7. School administrator guest.
8. Computer and projector to show

the spreadsheet

with the excel file of the Carbon Check to make sure <tudents will be able to
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*Objective: Give examples of ways choices can impact other communities, countries, or resources. Evaluate the impact
of a decision on a global world or global resources. Develop and utilize survey questions to collect valid data.

10 Minutes

*Warm Up: Did You Know? If every room air conditioner sold had earned
the ENERGY STAR(was an efficient air conditioner), it would prevent 900
million pounds of greenhouse gas emissions annually, equivalent to the
emissions from 80,000 cars.

eSAY: “an energy star rating means that air conditioners must be least
10% more energy efficient than the minimum federal government
standards.”

-High-efficiency compressors

-High-efficiency fan motors

Hand out one air conditioner specs page per group of 3

Look for these things on the list of characteristics of air conditioners in
front of you, and then with your partner, look at the details to decide if
the air conditioner you have is energy star rated, meaning it is efficient.
Read “How Air Conditioners Work”

*Show which ones were energy star rated and why: the 3 window units
are energy certified, but the portable ones are not.

*Transition Air conditioning systems are one of the stationary items (or

IPSUUEROA VIR &I M il Ehsisdidng dafa on fegqminutes

*Objectives / Agenda: Ask for a volunteer to read the objective. Ask for a
volunteer to read the agenda. Any questions about the objectives or agenda for
today?

*Preview assessment: We will know we have mastered today’s objectives if you
can tfeach back one choice that has an impact on communities or resources.
=Direct Teach:

=*Today we will use survey questions to measure emissions from:

1. Stationary appliances and other items that stay sfill in the building.

2. Land management emissions on our campus.

Usually, with a survey, you would ask the questions to many people. We will
interview just one administrator to collect our data.

sList the appliances we will measure: Boiler, Heater, Generator, Coal, Natural Gas,
Propane, Gasoline, Diesel, Fuel Qil, Kerosene, Fuel Units, Synthetic fertilizer,
Organic fertilizer, Manure.

*These are all parts of buildings that can be more or less efficient. Schools make
decisions about which ones they buy and use. If they choose to use appliances
with less emissions, they reduce emissions that impact global warming.

*Energy Star products are energy efficient products which, that might cost more
to purchase at first, will pay you back in lower energy bills within a reasonable
amount of time.

*They use energy more efficiently. You can find this label on computer products
and home and kitchen appliances, even buildings!

*Connections: We collect data to calculate the Carbon Footprint of our school.
And then atf the end of the day tfoday, we will enter our data into the calculator
and find the source of most of our emissions.

Hook: Climate Conference

Student Says... g

Students may have heard
about efficiency of
appliances and choices
about what kind of
appliances to use. However,
most of these decisions are
out of student’s control, so
they may not have
experience.

It is likely that students have
heard about unplugging
things when they are not in
use.

Closer Look!

O

See the definitions on page
5 with details about the
definitions of each.

As you walk students
through each one,
describe briefly why this
would be important to
count when calculating
the carbon footprint of the
school.
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*Objective: Give examples of ways choices can impact other communities, countries, or resources. Evaluate the impact

of a decision on a global world or global resources. Develop and utilize survey questions to collect valid data.

Activity 1: Local Choices, Global Impact 5 Minutes

*Each student is assigned one local choice from the Menu of Choices
handout.

*Local choices are decisions that individuals or groups (like schools)
make about what and how much of something to buy and use or not to
buy and use.

sStudents tell a partner one global impact that this choice could
influence and how.

i SAY: The global resources you can choose from are: soil, water, disease,
access to land, habitat for animals

(write on the board)

*The responses can be specific or general, but students must describe
how they are connected.

*Then, students switch choices with their partner and think of another
global impact.

=Students Share Out: For the local choice that you had, what evidence
do you have that our data is valid?

Ach¥iyn2 1 ENesgYSIUS;s you made here are important 39 iNtinies,

S{CSAYVONRIRIENEOIREIET B INEYVEN several measures of carbon
emissions. We will finish the last two now and then enter all the data in for
Activity 3.”

*Have a student (or 2) to teach back the emissions we measured have
measured so far to the whole group (Electricity, Mobile, Waste,
Wastewater).

*QOutline safety procedures including: staying with the group within
defined boundaries, avoiding dangerous areas. Work with your Team
leader to outline other behavioral expectations for students.

*ASK what appliances do we have at school that use energy and
produce carbon.

*What do students think falls info the category of Land Management
*(Grass, fertilizer, trees, others?)

*EXPLAIN the data we will collect by previewing handouts for students.
*Describe how to count trees and the approximate ages of trees.
*Facility manager can supply information about fertilizer and its contents.
=Students interview 1 administrator about the Appliances and 1 about the
Land Management.

*First the whole class will collect data on the appliances at the school
*Then the whole class will collect the land management data (see
handouts (25 minutes).

*Some of the places where we would directly measure appliances are
dangerous, that is why we will ask the administrator using the questions on
page 15 instead of measuring ourselves. These questions are a form of

Missing Parts...

' [ 4
Menu of choices:

*Amount of gas used in cars
*Space Heating — how
warm to keep the school
*Water Heating — what
temperature the water
should be in the restrooms
*How often to cook
*Lighting — choice of light
bulbs

*Space Cooling- how high
to turn up the AC
*Ventilation — when to have
fans on

*Refrigeration — how many
our cafeteria needs

*Office Equipment —if we
turn computers on sleep
mode

Additional Notes D

Help students interpret the
Stationary and Land
Management data they
measured. When itis
entered in the spreadsheet,
spend time discussing the
comparison that the
program makes to gallons
of gasoline.

Based on the data
collected, students may
have some initial ideas
about ways to reduce these
emissions.
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*Objective: Give examples of ways choices can impact other communities, countries, or resources. Evaluate the impact

of a decision on a global world or global resources. Develop and utilize survey questions to collect valid data.

20 Minutes

*Ahead of time, have the Carbon CHECK excel file open and ready to
have new data entered.

*Team Leader or Citizen Teacher enters the data students collected. At
various times, ask students to explain what the found out from the
administrator they interviewed.

*Narrate the calculations the worksheets completes.

sASK students to talk to a partner about one new vocabulary word and
what it means.

*Have a student read out the comparisons at the end of the data sheet
(compares the carbon used to gallons of gasoline etc)

= ASK for students reactions: Which of the comparisons or measurements
are they most surprised about?

= Ask students to read and interpret the sidebars as you enter the data.
Steam purchased by your school comes from a steam plant that
produces the steam by burning fossil fuels. The steam plant providing
your school with steam may choose to report the amount of steam you
consume in several different ways, by weight (pounds), volume (cubic
feet), or energy (Btu). To simplify the emission estimates, Climate CHECK
requests the data in any one of these units and converts the
consumption to energy.

*Qut loud, students list several of the measurements students want to be
sure to include in the webinar because they are interesting or surprising.

{}(awy'yyggmr@ﬁpving these results, because in Lessq MigutdPIaN
some ways to use them to convince people to take action at our WOW!

é\ﬁ%’ué*ﬁﬁﬁﬁ%& %m&lp you choose the most important action steps to
Trlw(aﬁ(%Uﬁsy&]f:recommendoﬂons.

1. Give 1 example of choice that a school can make about appliances
or land management
2. Describe how that choice willimpact:

=Communities or

=Resources
3. List one survey question we asked an administrator foday to gather
data.

Activity 3 Carbon Connects

*Demonstration of Mastery: Look for a reasonable choice about an
appliance or land management and an accurate description of how
that choice would impact another community or resource.

*Transition: You collected hard work produced a large amount of
helpful information today that will improve your action plan. We can
include these questions in our WOW! presentation show how effective
our action steps can be for reducing carbon emissions and impacting

A\

Help students focus on the
data collection sheets and
the excel file as it updates
by asking questions about
their interviews to collect
the data as you go along.

Field Tips

Future Plans m

Continue to help students
understand the logistics of
the presentation, webinar
recording of slides and
audio and how students will
interact with the audience
at the WOW!

ASK student which data
from today they want to
make sure is highlighted in
the webinar.
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Important Technical Terms for Carbon Emissions Data Collection

Boiler: heats water to be used for power

Heater: provides heat to warm the building

Generator: provides back up electricity to the building

Coal: Coal, a fossil fuel, is the largest source of energy for the generation of electricity
worldwide, as well as one of the largest worldwide anthropogenic sources of carbon dioxide
releases

Natural Gas: Natural gas is a major source of electricity generation through the use of gas
turbines and steam turbines. Most grid peaking power plants and some off-grid engine-
generators use natural gas.

Propane: A by-product of natural gas processing and petroleum refining, it is commonly used
as a fuel for engines, oxy-gas torches, barbecues, portable stoves and residential central
heating.

Gasoline: rived from petfroleum that is primarily used as a fuel in cars, etfc.

Diesel: any liquid fuel used in diesel engines, comes from petroleum or other sources,

Fuel Oil : fuel oil is any liquid petroleum product that is burned in a furnace or boiler for the
generation of heat or used in an engine for the generation of power

Kerosene: common heating fuel.

Fuel Mix : describes sources from which the electricity was generated

Nitrogen Content: the proportion of fertilizer that provides nitrogen.

Synthetic fertilizer: man -made produce added to a soil to supply one or more plant nutrients
essential to the growth of plants

Organic fertilizer: material that naturally occurs that is added to a soil to supply one or more
plant nutrients essential to the growth of plants

Manure: animal waste used to provide nutrients for plant growth.
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Menu of Choices

*Amount of gas used in cars- uses fossil fuels

sSpace Heating — how warm to keep the school, uses electricity or coal

*Water Heating — what temperature the water should be in the restrooms, uses electricity

*How often to cook, uses electricity or fossil fuels

sLighting — choice of light bulbs, uses electricity

*Space Cooling- how high to turn up the AC, creates wastewater, uses electricity

=Ventilation — when to have fans on, uses electricity

=Refrigeration — how many our cafeteria needs, uses electricity

=Office Equipment — if we turn computers on sleep mode, uses electricity
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Product Details:

Delonghi PAC-A120E is one of the only portable air
conditioners on the market that utilizes the more eco-friendly
refrigerant gas, R410A. This portable AC model is ideal for
anybody that is environmentally conscious.

Features and Specifications:

12,000 BTU

R410A eco-friendly refrigerant gas
Energy Efficient adjustable thermostat
24 hour timer

Electronic controls with LCD display
Remote Conftrol

Easy-to-use control panel

Window bracket

4 fan speeds

Additional modes: Sleep-smart
Side-carry handles and castors
Dimensions (W x D x H): 18.23" x 15.08" x 30.43"
Weight: 73 lbs
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Sunpentown WA-1230E Portable Air Conditioner
$399.00

Product Details:

The Sunpentown WA-1230E portable air conditioner

with electronic & remote control has 950W and

" 12,000 BTU's and is designed to fit in most average-
T ] size rooms up to 350 sq.ft. This model also functions
== as a 65 pint dehumidifier.
Features and Specifications:
£ 12,000 btu cooling power
Self evaporating system
m' Digital temperature display
2 fan speeds
- LCDI (Leakage-Current Detection and Interruption)

plug
Fire resistant PVC plastic housing
Removes moisture for personal comfort (dehumidifier
functions automatically in AC mode)
Activated carbon filter helps remove odor
Extendable exhaust hose (up to 5ft.)
Remote control
Built-in water tank or extended water tube for
continuous drainage
Power Consumption: 950W/9A
Air Volume: 520m3/hr
Moisture Removal: 65 pints per day
Thermostat: 62F ~ 90F
Water Tank Capacity: 3.2 pints
Controls: Electronic with Remote
Power Supply: 120V / 60Hz / 1 Phase
Timer: 1 ~ 12 hours
Fan Speed: 2
Compressor: Rotary

™ [ ° L IS
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Sunpentown WA-1211S-12,000 BTU-Window AC

Product Features

3 fan speeds.

Modes: Dry, Auto, Energy Saver, Sleep. Top air discharge

s = Fresh Air Vent for air circulation and odor
removal.Thermostat controlled energy saver

Electronic controls with digital display.

Easy out and washable air filter

Auto Restart feature.

Up to 24 hours timer setfing.

Flexible window mount

Window installation kit included.
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CARBON FOOTPRINT LESSON #3 - Warm Up

Continental 10,000 BTU Window Air Conditioner
CE11105

Price: $239.99

For use with rooms up to 400 square feet.
Conditions vary according to direct sunlight
10,000 BTU cooling capacity

Energy-saver mode

Built-in timer with sleep mode

Removable filter
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SG-WAC-12ESE-F - Soleus 12,000 BTU
Cool Only Window AC

Specifications:

Model: SG-WAC-12ESE-F
Brand: Soleus

Dehumidifies 81.6 pints/day
Remote control included

| Digital thermostat

“ L, Uses R-410A refrigerant

ﬂ Energy saving mode

24 hour timer
10.8 EER
- " ll Warranty: 1 year limited

; Four (4) fan speed options
4-way directional louvers
Loss of power protection
Automatic restart
Washable, reusable air filter
Air flow: 290/270/250 CFM
Input voltage: 115 V/60 Hz
Power: 10.3 A/1,110 W
Weight: 68 Ibs
Dimensions: 14.625"Hx 19" W x22.5"D



http://www.portableairshop.com/Soleus-Energy-Star-12,000-BTU-Cool-Only-Window-AC-White/SG-WAC-12ESE-F,default,pd.html?mtcpromotion=Amazon>Window_Air_Conditioners>Cool_Only_Air_Conditioners>SG>WAC-12ESE-F&src=SHOPDISCOUNT
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How Air Conditioners Work

3. The compressor compresses cool Freon gas, causing it fo become hot, high-pressure Freon
gas (red in the diagram).

4. This hot gas runs through a set of coils so it can dissipate its heat, and it condenses into a
liquid.

5. The Freon liquid runs through a valve, and in the process it evaporates to become cold,
low-pressure Freon gas (light blue in the diagram above).

6. This cold gas runs through a set of coils that allow the gas to absorb heat and cool down
the air inside the building.

22000 How Stuff Works
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Climate Check
Land Management

Group Members:

Apprenticeship
CARBON FOOTPRINT LESSON #3 - Land Management

Fertilizer:

the type and amount of fertilizer applied in one year and the nitrogen content

of these fertilizers is:

Synthetic nitrogen content

%

Kind of fertilizer Amount applied

Synthetic kg

Organic kg

Manure kg
Non-road:

The type and amount of fuel consumed by non-road equipment (i.e., backhoes,

lawnmowers,

tractors, leaf blowers, and chain saws).

Gasoline

Diesel

gallons

gallons
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Climate Check
Land Management (continued)

Group Members:

Forestry

The Ty_lpe, age, and-amount of tfrees tocated on schoqgt property.
Tree Type Age of trees umber of trees

1.

2.

10.
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Climate Check

Stationary (Appliances) Pay close attention to units

Group Members:

CARBON FOOTPRINT LESSON #3 - Stationary

CliTfi]zfElN
slclHfolof L

L]S

Device Device Type of Units Quantity of
Name Type fuel Fuel
Eiial Tvinmae Ilnite
Codal Metric Tons
Possible
Natural Gas cubic feet
Boiler .
Propane Liters
Heat
earer Gasoline Liters
Generatfor Diesel Fuel Liters
Other Fuel Ol Liters
Kerosene Liters
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Climate Check
Stationary (Appliances, continued)

Group Members:

The type and percent fuel mix used to produce this steam is:

Fuel Mix (%)

Coal

Natural Gas

Propane

Gasoline

Diesel Fuel

Fuel Ol

Kerosene
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Visiting Carbon Heroes

Apprentices visit a sustainability business or program (restaurant, office
space, builder, etc) that has reduced carbon emissions. Students ask
questions and share their school action plan ideas with the staff member

for feedback on site using eye contact and a clear, loud voice.
Lesson Objective

=Speak clearly enough for the audience to
understand

"Present information using eye contact when
speaking in public

"Estimate the impact of actions or choices on

global resources or societies
Lesson Agenda

20 MIN Hook: Climate Conference

5 MIN Infroduction of New Material: Estimating Impact
15 MIN Activity 1 (we do): Carbon Quest
10 MIN Activity 2 (we do/you do): Carbon Footprint of Site
10 MIN Activity 3 (you do): Steps for Feedback
20 MIN Assessment: Action Steps

Lesson Preparation

sSpace: To plan for this off-site trip, make sure to think about travel to
and from the business, and what students are expected to do during the
down time. When at the site, make sure everyone knows where rest
rooms are efc. Make students and Team Leader aware of any places
that are off limits in the space (set boundaries when you move from
space to space). If possible, visit the space ahead of time to check.
*Group: Students will work in pairs of their choice for the Hook and
independently for Check for Understanding. Activities 1, 2 are whole
class and for Activity 3, split the class randomly by where they are
standing or count off to mix up students.

*Resources: For the Hook, review and add to resources sheet. Make
copies (1 resource for each student). Arranae ahead of time for a school

Z

CliTfi]zfElN
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Standards for Unit

Global Awareness:
Citizen Schools
students will evaluate
the impact of the
choices on a global
world

Communication:
Citizen Schools
students will make an
effective oral
Srenpeddions
Students test their questions
and create new follow up
questions, which is important
for any task or project in
college and careers that
involves collecting data. The
most interesting findings
happen when you look closely
at the initial information and
build upon what it is tells you
using analysis and new, valid
questions.
Materials
1. Visual of Objectives/Agenda
(small for travel)
2. Note sheet for student questions
and ideas
3. First aid and permissions for off
site visit
4. Student copies of Handouts on
page 5

5. Pencil for each student.
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*Objective: Speak clearly enough for the audience to understand. Present information using eye contact when
speaking in public. Estimate the impact of actions or choices on global resources or societies.

20 Minutes

*Warm Up and Traveling Activity: Carbon Footprint Commercials

*Make great use of your time driving or walking to prepare for the visit.
MSAY:

*|In pairs, one student names a product (doesn’'t need to be related to
the topic of climate change or carbon footprint) and the other student
describes a commercial for that product. The product can be real or
pretend.

=Use ideas related to today’s field trip and carbon emissions.

*Qr, pretend you are doing a radio commercial for the business or
product.

*You can come up with a slogan, jingle, etc. You can even play the
bloopers at the actual taping of the commercial.

*Have a few fun ideas to inspire students who can’t think of a product
or idea. (emissions alarm, carbon sequestration gun, tree planting robot,
etc)

*|f students finish early, they should brainstorm questions about reducing
carbon emissions for the host in their notebook.

*Transition We will arrive at the site soon. Preview who the students will

MEQQMH%%N‘?WS Mgggﬁiggés professionally. 5 Minutes

Estimating Impact

Hook: Climate Conference

*Objectives / Agenda: Ask for a volunteer to read the objective. Ask for
a volunteer to read the agenda. Any questions about the objectives or
agenda for today?

*Preview assessment: | will know you have mastered today’s objectives if
you can teach back an estimate of how this business has reduced their
emissions. | will ask you to provide feedback to the business owner in
Activity3 using good eye contact and a loud voice.

*Direct Teach at the beginning of the site visit:

Estimated carbon emissions: a calculation of how much carbon dioxide
you are releasing into the environment (based on measurements for
several categories).

Just like we measured categories like stationary, wastewater, and land
management; businesses can calculate their footprint by estimating the
carbon they release from travel, machines, etc (add details relevant to
the type of business you are visiting.

Describe specific ways that this business has measured and reduced
their carbon emissions (this will prepare students to ask great questions.
*Connections: The categories we used to calculate the Carbon Footprint
for our school are very similar fo other businesses.

*Transition: We will visit the site, hear about what action steps they have
taken to reduce emissions, and think together about whether they might

Student Says... g

Students may noft realize
why the site visit is important
fo the apprenticeship. This is
not a wasted day-
important thinking and
practicing skills will happen
foday. Emphasize that this
is a chance to see what
happens when businesses
fake action steps based on
their carbon footprint?

Closer Look!

O

Be specific and encourage
the host to be very specific
about the changes in
behaviors and systems that
the business made to
reduce carbon. It may be
difficult to estimate the
impact, but quantifying the
change is important for
showing growth.

Students might often hear of
“"green businesses,” but the
goal is to understand how
carbon reduction
happened.
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*Objective: Speak clearly enough for the audience to understand. Present information using eye contact when
speaking in public. Estimate the impact of actions or choices on global resources or societies.

Activity 1: Carbon Quest 15 Minutes

*This is the main visit to the business, including touring any facilities
relevant to carbon reduction.

*For example, if the business initiated a program in their kitchen to
reduce emissions, a visit to the kitchen might be included.

*Help the host focus on specifically describing the changes made and
how they impacted carbon emissions.

*The host should tell the apprentices the important information about
your business and how you have worked to reduce emissions (use items
included in sample letter on page 6 for guidance.)

*This is also a great time for the host to mention his or her own college
and career pathways and the skills and education required for careers
related to this business.

*Transition:Now that you have learned about the things that this business
has done to reduce impact, | want to make sure we leave today
understanding the results of these actions/choices on global resources.

10 Minutes

*Students ask questions and take notes (they will get added to
notebooks later) to make sure that they have each described 3 ways
that the business has taken action to reduce carbon emissions.

=t SAY: “By the end of the day , you must be able to say not just the
change the business made, but the estimated impact of that change.
Ask questions now to make sure that you can do this effectively.”

*Then, the host provides a problem or question (with your assistance) for
the students to consider for their feedback.

*For example, if the host has noted that one area in which they have not
reduced carbon emissions is in the waste category, he or she may
request ideas for reducing waste in the offices. Providing this guidance
will allow students to narrow in on their suggestions and make this task
manageable for them.

=Students develop suggestions (on their worksheet) that address this
specific concern.

EXPLAIN: the best action steps are ones that target areas that need
improvement. Your ideas will be most helpful in this category, because
the staff knows that this is an area that they want to improve upon.
Transition: Now that you have looked closely at the reasons why these
changes have impacted carbon emissions, we will provide the hosts with

A~ A cA~AAAN Al ALF A Ay A~ A ~AAarRt AT A FA FALA AR AN Al FAe

Activity 2: Carbon Footprint of Site

Missing Parts...

'
Students may not have

concrete ideas of action
steps to recommend.
Provide a few examples
from “Action Planning
Suggestions” (pg.._), but
don't give them the whole
document.

Encourage students to think
about what data collected
about each area, and ways
that those items could be
reduced.

Additional Notes D

Making behavioral
expectations clear will help
make this trip a success.
Tell students that you
expectations for respect
and teamwork as you
would on campus, even
though you are off site.

Work with your Team Leader
fo find the best way to
make these expectations
and any safety concerns
clear to students as you
prepare for the visit.
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*Objective: Speak clearly enough for the audience to understand. Present information using eye contact when
speaking in public. Estimate the impact of actions or choices on global resources or societies.

Activity 3: Share Action Steps for Feedback

*On their worksheet. students reflect on the question: What is one NEW

idea you have to reduce emissions here?

sStudents prepare to share their idea with the host or other staff member.

=S SAY: “Share your idea with our host. Remember to speak clearly

enough for everyone in the group to understand. When you share your

ideq, use great eye contact.”

*Split the group in half, and each student shares out their suggestion to

the host and/or a volunteer.

*The host provides feedback on the suggestions (instead of responding to
every student, he or she should hear 2 students share and they respond

with ideas about:
*How specific the suggestion is
*how much the action would inspire staff
*The kind of impact they think this action step would have

*To what extent this action step would be feasible at this business

*Transition: You have provided great ideas about reducing carbon
footprint and today you have seen how much change can happen
when a business focuses on action steps to reduce their emissions.

s/ Assessment and Return Travel 20 Minutes

Action Steps
Students conversation is the assessment for foday.

*Key Questions:
=Give one estimate of the impact of one change that this business
made to reduce carbon emissions.

*Demonstration of Mastery: Look for student’s own wording in the
question, and a clear statement in a valid construction.

=Transition: Your hard work produced a large amount of helpful
information today that will improve your action plan. We can include
these questions in our WOW! presentation show how effective our
action steps can be for reducing carbon emissions and impacting
global climate change

10 Minutes

Field Tips &

The most important idea to
share in the WOWI! Is that
the steps we recommend
will have a global impact.

Use concrete examples of
this impact whenever
possible and encourage
students to be specific in
the action steps they
recommend to the business
so they can get good
feedback from the business
host on what the global
impact will be, and if this
action step is feasible.

Future Plans m

Continue to help students
understand the logistics of
the presentation, webinar
recording of slides and
audio and how students will
interact with the audience
at the WOW!

Develop a system with your
Team Leader to incorporate
some or all of the data
collection follow up
questions that students
develop into the WOW!
webinar.

You could include as slides
as part of the PowerPoint.
Or create a visual as an
infroduction slide with some
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Name of Business
Name of Host

List 3 things this business has done to improve its carbon
emissions:

What is one NEW idea you have to reduce emissions
here?
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Sample Letter to Volunteer Business

Dear

Thank you for offering to host our apprentices!

Please be sure to tell the apprentices the important information about your business and how
you have worked to reduce emissions, including:

*Your name

*The name of Business

sSize of your business (employees)

=Size of your buildings (square feet)

*How many cars in parking lot typically (or students can count them)
*How far people drive

*How many days of school are there

*% of cars vs. % of trucks/SUVs

*# of school owned Vehicles

sSpecial equipment

*Distance traveled

*Days per year which they fravel

*How many dumpsters

*How many times per year the dumpster is emptied

*How you heat/cool your business

*Land management (forestry, etc)

*Describe in detail what you have done to reduce emissions and how you know you have an
impact.

*One area in which you would sfill like to improve upon your emissions.
Students will ask you questions

Then, students will work together to offer you their ideas on an area in which you would like to
like to improve based on what they have learned so far!

You can help apprentices learn by providing feedback on their ideas. Respond by telling
them:

*How specific the suggestion is

*How much the action would inspire your staff

*The kind of impact you think this action step would have

*To what extent this action step would be feasible at this business.

Note: Include logistics about the visit (time, how long, how you will get there, how many
students, how many volunteers, etc)

Sincerely,
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Valid Carbon Questions Standards for Unit

Students collect information from school using valid, objective follow up
questions that they develop collaboratively. These questions will help them .
plan the steps they will include in their recommended action plan for the ~ Cifizen Schools

ebina students will evaluate

esson Objective _
. the impact of the
*Describe the ways resources are connected in .
choices on a global

a global world

Global Awareness:

"Explain the role of objectivity, bias, and samples word

in collecting data Data Analysis: Citizen
*Give examples of valid and invalid questions or Schools students will
tests for collecting data demonstrate and
Lesson Agenda ability to collect and

&YW ta

Using one round of data
collection to create new
follow up questions is
important for any task or
project in college and careers
20 MIN Activity 1 (we do): Valid Carbon Data that involves collecting data.
The most interesting findings
happen when you look closely
at the initial information and
build upon what it is tells you
using analysis and new, valid
questions.

10 MIN Hook: Climate Conference

10 MIN Infroduction of New Material: Carbon Footprint

20 MIN Activity 2 (we do/you do): Valid Questions

20 MIN Activity 3 (you do): Carbon Connects

10 MIN Check for Understanding: Action Steps .
0 e ! g Materials

Lesson Preparation 1. Visual of Objectives/Agenda

2. Questions from Climate CHECK
*Space: Offer quiet spaces for small groups to work together for practicing

the question and answer session. handout {1 per student,
collected from previous class)
*Group: Students will work in partners of their choice for the Hook and Check
for Understanding. Activities 1, 2 and 3 are with the same groups of 3 that

you choose.

3. Chart Paper
5. Markers

6. Global Climate Change
*Resources: For the Hook, review and add to resources sheet. Make copies
(1 resource for each student). Arrange ahead of time for a school
administrator to visit for questions for about 15 minutes. early finishers)

Clippings/Articles/Images (for

7. School administrator guest.



Apprenticeship
CARBON FOOTPRINT LESSON #5- page #2

&

CliTfi]zfElN
slclilo

OofL]s

*Objective: Describe the ways resources are connected in a global world. Explain the role of objectivity, bias, and
samples in collecting data. Give examples of valid and invalid questions or tests for collecting data

Hook: Climate Conference 10 Minutes

*Warm Up: Ahead of time place 1 hand out of resources from page
6 on each desk.
6 SAY: “On your desk, there is an example of a resource affected by
global climate change”
= Look closely at the resource described.
= Talk with a partner seated near you about:
1. How is this resource affected by global climate change
2. Name one other resource that this is connected to in a
global world? (choose any, look at the list for hints)
Ask For a few students to share out how their resource is affected
and one connection to another resource.
*As students share their resources, write the names of the resources
on the board and draw a line that shows relationships between the
resources and how they depend on each other. Use specific
connecting words to show the relationships. For example, freshwater
is reduced when glacial ice melts.
*Transition Now that we have reviewed the global resources
involved in global climate change, we are ready to talk about
collecting data on carbon emissions using questions will be

Inttociuiction fof oNew MbtexialsnTCurbiowFdohsrnt 10 Minutes

*Objectives / Agenda: Ask for a volunteer to read the objectives and
agenda. Any questions about the objectives or agenda for today?
*Preview assessment: We will know we have mastered today’s objectives
if you can teach back a valid carbon footprint question to ask school
administrators about how likely they are to take one of the steps in your
action plan.

=Direct Teach: Remember that our Carbon Footprint measures the impact
of our carbon emissions.

Objective data : observations that do not involve personal feelings and
are based on observable facts.

ASK: Why would your audience want information about carbon emissions
that is objective? (accuracy, trust)

We are going to develop valid follow up questions to find out what can
be done at our school to help reduce global warming.

ASK: What are some other objective questions?

ASK: a volunteer to teach back the categories we will measure in the
apprenticeship.

*Connections: The categories we will use to develop follow up questions
are the same ones we have used to calculate the Carbon Footprint. Now
that we know what the footprint is, we are going to research what
solutions might help reduce it.

Closer Look!

Student Says... g

Students may know that
resources are connected,
but may find it difficult to
describe these
connections. This makes
sense because the
connections can be
complex and students do
not have direct experience
observing some of the
resources.

O

Valid questions are ones
that have answers that are
objective. For example, the
number of frees on campus
has a single answer.
Another word for this is
“unbiased, "which means
that the answer will be the
same for anyone you ask.
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*Objective: Describe the ways resources are connected in a global world. Explain the role of objectivity, bias, and

samples in collecting data. Give examples of valid and invalid questions or tests for collecting data

Activity 1: Valid Carbon Data 20 Minutes

EXPLAIN: We collected carbon data from school officials who knew the
details of the schools’ emissions.

*In order to make great recommendations we have to be able to say
why these measurements are valid.

*The best way to do this is fo show that we were precise, and that we
were objective in our data collection.

*For each of the categories, one group will describe why the data we
used for our carbon footprint calculation was unbiased and objective.
*Use the ClimateCHECK file and handout to remind yourself of how we
calculated each

*Give an example of an invalid data collection technique: * | wanted to
find the amount of solid waste our school disposed of for the year, but |
only had the measurement for one month, so | assumed that every
month would be about that and estimated that number. That seemed
to small, so | added to it so it sounded better.”

Share Out: For the category you had, what evidence do you have that
our data is valid?

AE“WW’Q \yalml é@&mﬁ,ﬁwdence that we were obJec’n\@ MiHutes

WOWI, so our audience will know that we took this task seriously and

SIHGPBI Yt A ERHBTSh SN B RYstEIgC!- Students will brainsform

questions they could ask school and community officials.

gSAY: “We have collected data on several measures of carbon emissions.

We can find out which of these might be possible to reduce.”

Have a student (or 2) to teach back the emissions we measured to the
whole group (Stationary, Electricity, Mobile, Waste, Wastewater, Land
Management).

*For our analysis to be valid, we need to make sure that it is possible to
reduce these emissions, and that the administrator we asked knows if
they can possibly be reduced.

*For each of the areas that we measured, what questions could we ask
about this emission to find out more about how it could be reduced?
*For example, we might ask: are there any bus routes that could be
combined to reduce fuel emissions?

*A valid question:

- has relevance and connected to the topic

- only has only one interpretation

- can be expected to have an answer that is realistic (is known or can be
known with further research)

- may have multiple answers but these should be testable

Share Out: Ask several groups to share out they questions they developed.

As a whole class, discuss possible responses to the questions, or possible

~ANnfiicinne— thinl tAAcathars ~An wwe malba the wAardAinA ~Aladrar?

Missing Parts... f'
Students may not have

concrete ideas of action
steps to recommend.
Provide a few examples
from “Action Planning
Suggestions” (pg.._), but
don't give them the whole
document.

Encourage students to think
about what data collected
about each area, and ways
that those items could be
reduced.

Additional Notes D

Students may struggle fo
understand how fo know if
a question is valid or not. In
this case, we know that if
different people have
different answers some
questions because they
have different experiences
and different points of view.
We hope to ask questions
that are testable or and
objective we want to make
sure it isn't because the
question is unclear.

Arrange for a school
administrator or other
expert to visit in order for
students ask several follow
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*Objective: Describe the ways resources are connected in a global world. Explain the role of objectivity, bias, and

samples in collecting data. Give examples of valid and invalid questions or tests for collecting data

Activity 3 Carbon Connects 20 Minutes

=Students work in the same groups of 2-3 that you selected for Activity 2.
*Ask for a volunteer to teach back global impacts of climate change:
resources, sed level rise, exireme weather.

EXPLAIN and write on the board:

There are 3 causes of climate change:

1. Greenhouse Gases: Gases, in excess, which trap heat in Earth’s
atmosphere. This occurs when an ecosystem produces more gas than it can
naturally get rid of.

2. Carbon Emissions: Carbon Dioxide (CQO2) is the greenhouse gas most
responsible for climate change.

3. Anthropogenic Carbon Emission: Carbon Dioxide emissions caused by
humans and the industries and machines they have created.

sStudents back af the questions they developed for Activity 2.

*For each question, decide if it would impact 1,2,or 3, or more than one. Why
would it impact 1, 2, or 3.

*Team Leader and CT support groups as they decide which it would impact.
*ASK what data would have the most impact to make the community acte
=Share Out: gather the whole group and several students share.

*Talk to a partner: What would you say to the audience so they know that
your data on this question is objective?

"Visit with groups to be sure they have mastered what objective data is.
*Transition: Several students will present some of this information as the
infropduction and closing for our WOW! And this thinking will help you choose

rASS@SsEAMRAT action steps to include in your recorh@dintites.

Action Steps Exit Ticket:

Think about how your community will take action on the steps you
recommended. How will you know if they take action when they leave
the WOW?

*Key Questions:

*Give 1 example of a valid question to ask in order to create the Action
Plan

=*Add a scale like this one to your question: Circle one

Not likely Somewhat likely Very likely | don’t know

If students finish early they can begin looking at media and
brainstorming good language and imagery for the action steps for
next class.

*Demonstration of Mastery: Look for student’s own wording in the
question, and a clear statement in a valid construction.

*Transition: Your hard work produced a large amount of helpful
information today that will improve your action plan. We can include
these questions in our WOW! presentation show how effective our

Field Tips &
The most important idea to
share in the WOWI! Is that

the steps we recommend
will have a global impact.

Help students keep this
local to global focus in mind
by referring to all the
resources they listed in
Lesson 3.

Use concrete examples of
this impact whenever
possible and encourage
students to be specific in
their action steps so they
can remember what the
global impact will be during

the WOWI. gl
Future Plans m

Continue to help students
understand the logistics of
the presentation, webinar
recording of slides and
audio and how students will
interact with the audience
at the WOW!

Develop a system with your
Team Leader to incorporate
some or all of the data
collection follow up
questions that students
develop into the WOW!
webinar.

You could include as slides
as part of the PowerPoint.
Or create a visual as an
infroduction slide with some
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Soil: can be washed away from farmland and result
in fewer crops, can erode because of drought

Coastal property: can be eroded from flooding -
destroying habitats, human homes and businesses.

Glaciers and ice pack: are not freezing as much in
the winter less snow melt during the spring and
summer.

Corals: oceans become more acidic, resulting in
corals dying. Corals are habitat for many species,
including fish.

Honeybees: warming temperatures may be
causing problems with their immune systems, so
they cannot fight off viruses, making it difficult for
them to survive.

Water: less drinking water is in aquifers because of
less glacial melt in the spring and summer.

Forests: trees provide oxygen and they absorb
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CARBON FOOTPRINT LESSON #5 Global Resources || 1
Check One:
Stationary Electricity Mobile Waste Waste Water | Land
Management
Question 1:

—

N>
g
&b
L
-

<

Question 2:

1,2 or 3? Why?

Question 3:

1,2 or 37 Why?
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ACTION PLAN Standards for Unit

Global Awareness:

&

Students develop a draft action plan in small groups in order to give
examples of how individual and group actions can impact global resources. Citizen Schools

Students ask survey questions to collect valid data about the action steps  stydents will evaluate
they have chosen.

U the impact of the
Lesson Objective

choices on a global

"Give examples of ways choices can impact world
other communities, countries, or resources
"Develop and utilize survey questions to collect Data Analysis: Citizen
valid data Schools students will
demonstrate and
Lesson Agenda EQW%JEOCE\?”GCT and

organize data
An effective action plan

shows that students have
understood steps that will
10 MIN Introduction of new material: Choices improve the global climate
change problem.

10 MIN Hook: Climate Conference

20 MIN Activity 1 (we do): Action Planning )
Framing recommended steps

in a format to motivate and
20 MIN Activity 2 (we do/you do):Comparing Carbon inspire people to take action

Footprint and care about an issue is a

20 MIN Activity 3 (you do): Global Impact skill that can be used in any
college or career pathway
that involves education,
medgemisnt, advocacy or

SOCIQYGRPRAShiectives/Agenda
2. Student handouts with Graphs

10 MIN Assessment: Action Steps

Lesson Preparation
from Carbon Calculator
=Space: Rehearse in the space where the WOW! will take place of at least one of

the run through, if possible. Offer quiet spaces for small groups to work together for 3. Student handout Action Planning

practicing the question and answer session. 4. Chart Paper
=*Group: Students will work in pairs of their choice for the Hook. Actfivities 1, 2 and 3 5. Markers
are with groups of 2-3 that you choose. 6. Global Climate Change

=Resources: Ahead of time, make a handout with the graphs from the Carbon Clippings/Articles/Images.

CHECK worksheet. For the Hook, collect resources (magazine clippings, articles) fo 7 laptop/projector with excel open
show as example of recommendations or action steps others have shared. Set up

vouir lanton and proiector with the Climate Check Fxcel file onened and readyv to and ready to enter dafa.
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Objective: Give examples of ways choices can impact other communities, countries, or resources. Develop and utilize

survey questions to collect valid data.

Hook: Climate Conference 10 Minutes

*Do Now

DSAY: “On your desk, or on the computer in front of you, there is an

example (or two) of media related to global climate change”

3. Look closely at the example

4. Talk with a partner seated near you about these 3 things (write on the
board)

5. What action does this ad want you to take?

6. Is that very clear in this example? Why or why note

7. What images and words are most convincing?2

Ask For a few students to share out. Compare and contrast techniques

that are clear and helpful, versus ones that are not specific or not related

to actions that individuals or groups can take to help the problem.

Help students decide what kind of language and imagery are most

motivating and help the audience decide exactly what they should do.

For example, saying what to do instead of what not to do, or making the

actions seem as easy as “1,2,3."”

Make a list of what students thought was the most convincing to refer to

later.

*Transition Now that we have closely examined what works for action

drtro diectid nreftdlewdwatériatsction steps will be based @Minutes

Carbon Footprint we calculated sloeciﬂcolly for our school audience.
*Objectives / Agenda: Ask for a volunteer to read the objective. Ask for a

volunteer to read the agenda. Any questions about the objectives or agenda
for today?¢

*Preview assessment: We will know we have mastered today’s objectives if
you can write a survey question to ask our audience about how likely they are
to take one of the action steps in your recommended action plan.

=Direct Teach: What is an Action Plan?It describes specific things that people
can do to help solve a problem. In our case, it tells individual people and
school decision makers what they can do to help reduce carbon emissions.
There are 2 groups of action steps that can help reduce global warming:
Personal choices (at home and at school) and school decisions.

Today, we will focus on personal choices. These are things that anyone can do
to reduce carbon emissions.

There are many actions that people can take to help the environment. Our
action steps will ways to reduce carbon emissions the most. Because of that,
our recommendations might be different than other lists, or even for other
schools.

*Connections: The categories we will use to plan action steps are the same
ones we have used to calculate the Carbon Footprint. Now that we know
what the footprint is, we are going to convince people to do things that will
reduce it.

aTrrametdtiames TlhA fived c+dAn 10 FA Lict FlhA ~Acecl IR A FRia AN At A ~AAarl AA WAAMT o3 A~

Student Says... g

Students may have heard
or seen ads and “green
fips" outside of this
apprenticeship. Noft all of
these recommendations
are focused on reducing
carbon, and many of them
do not inspire action.

Point out some global
warming media that is
vague, not action-
oriented, or even could be
overwhelming. Use these
models fo guide students
fo making theirs clear and

actionable.

Refer back to the examples
from the Do Now: which
ones were action steps for
individuals¢ Which ones
were for groups (like
schools, or workplaces).

Closer Look!

There are examples of
action plans from a wide
variety of professions and
field including:

Policy action plans
Health and wellness
Economic plans
Marketing plans
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Objective: Give examples of ways choices can impact other communities, countries, or resources. Develop and utilize

survey questions to collect valid data.

Activity 1 Action Planning 20 Minutes

EXPLAIN: Each group has a copy of the handout “Action Planning.”
*Direct students to small groups you have selected- assign each group
3 Carbon Footprint categories.

=Students think of one action step for each of the 3 of the categories
from the Carbon Footprint Calculator (not all students will think of steps
for every category).

*Write the step in your own words (choose active words that will inspire
your audience to changel-remember the clippings).

*|f students finish early, they can list additional action steps for their
categories or others.

ASK students to share out which of the action steps they think are most
exciting. Which steps might be most difficult for people to do?

As a whole class, discuss connections between groups’
recommendations. Can some be combined?

Can we make the wording of any steps more specific or cleare

The Citizen Teacher writes this list on the board to use for Activity 2 and
further action planning.

AENiNoR: CermpariigiCarbeavelop the action steps wea@iMiAiftes
g’r e} rWOWI now we will mokfe sgr%oﬂo’r We i lgr’rhe most important

fu en’rs willwork in g roups you s
ﬁnes o emp 05|z? INTOUr W , (

and out carl oofprint ca culator and inventory pages from previous
class.

cSAY: “You have listed a large hnumber of action steps. While all of these
would help reduce emissions, we want to focus our energy on the steps
that are most important. The ones that are most important are the ones
that can make the biggest carbon emissions at our school.”

As a full group, ASK students to recall the areas that we measured
(Electricity, Mobile, Waste, Wastewater, Land Management).

*EXPLAIN that groups will work at their own pace to complete the
following steps:

6. Look at the graphs (by source) on the Carbon Footprint handout from

the previous class.

7. Which area contributes most of the carbon emissions from our school?¢

8. Look af the Inventory list.

9. For the area that contributes most of the carbon emissions, what did
we measure?

10. For the things that we measured, what actions from the list could
reduce the carbon we create from this source?

11. For the two highest percentage sources, students find two steps from

Activity 1 that would help reduce emissions of this source, for a total of

4 Action steps

Missing Parts... f'
Students may not have

concrete ideas of action
steps to recommend.
Provide a few examples
from “Action Planning
Suggestions” (pg.._), but
don't give them the whole
document.

Encourage students to think
about what data we
collected about each areq,
and ways that emission
could be reduced from the
out put of the excel
calculator. Review the
results from the calculator
often.

Additional Notes D
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Objective: Give examples of ways choices can impact other communities, countries, or resources. Develop and utilize

survey questions to collect valid data.

Activity 3 Global Impact 20 Minutes

Students work in the same groups of 2-3 that you selected for Activity 1.
S SAY: “For each of the action steps , you recommended, | asked you to
write the impact of that change.”

ASK students to recall global impacts of climate change: resources, sea
level rise, extreme weather.

These impacts can be very frightening, but they can also help make a
case about why it is important to take these action steps.

*On chart paper, Each group writes 1 sentence about why action steps
are important based on what they have learned about carbon emissions
at our school and the global impacts.

sList or draw one action step (your favorite).

sList why this action step will help reduce global climate change- be sure
to include 1 resource global resource such as fossil fuels.

sList or draw images that might inspire emotions and motivation for the
action steps you selected.

*Write one question to the audience to find out how if they will take this
step. (yes, no maybe). Explain that these questions will be used during the
presentation to find out what the audience plans to do to change.
EXPLAIN: This is a “gallery walk.” Students visit each poster. They read the
poster and look at any drawings— students may not visit all posters.

Share Out: Ask several groups to share out what question they would ask
to find out if someone would take one of action steps they

Y’%&S@?ﬁ%nt 10 Min

tes
*Transition: We have related what we have learned in our W Wl Several

FivrctaRTeiiltiorese piLsnss Phifksdrnfeunadban ouitir iitsnde Gliphakad
eletiv der by SEB¥YWou recommended. Will they take action when
they leave the WOW!2e How will you know?e

*Exit Ticket Questions

*Write 2 action steps your group recommends.

=*Write a question to the audience about the action step that your
group recommended. The question should let you know how likely they
are be to do the step your suggest.

*Add a scale like this one to your question: Circle one
Not likely Somewhat likely Very likely
know

*Demonstration of Mastery

*Look for student’s own wording in the question, and a clear statement
of the step

*Transition: Your hard work produced a great action plan today. We

can include these questions in our WOW! Presentation to see how
affactive otir action <tenc weare in convincinad neonle 1o help redr ice

| don't

The most important idea to
share in the WOWI! Is that

the steps we recommend
will have a global impact.

Field Tips

Help students keep this
local to global focus in mind
by referring to all the
resources they listed in
Lesson 3.

Use concrete examples of
this impact whenever
possible and encourage
students to be specific in
their action steps so they
can remember what the
global impact will be during

the WOWI. gl
Future Plans m

Continue to help students
understand the logistics of
the presentation, webinar
recording of slides and
audio and how students will
interact with the audience
at the WOW!

Develop a system with your
Team Leader to incorporate
some or all of the survey
questions that students
develop during the WOW!
into the webinar.
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CARBON FOOTPRINT- ACTION PLANNING L

Group Members:

Action Step 1 Category:
We Recommend....

Describe how can one person make a difference by taking this action step?

What is the school-wide impact of this action step?

How will this action step impact the world?2

Action Step 2 Category:
We Recommend....

Describe how can one person make a difference by taking this action step?

What is the school-wide impact of this action step?

How will this action step impact the world?2

Action Step 3 Category:
We Recommend....

Describe how can one person make a difference by taking this action step?

What is the school-wide impact of this action step?
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ACTION PLAN SUGGESTIONS

1. Shopping: making strategic consumer choices. Purchasing energy efficient products helps reduce the release of
greenhouse gases into the atmosphere. For example, aluminum packaging has a much more energy intensive
production process than plastic packaging, and therefore higher greenhouse emission

2. Recycling: Buying products that are reusable or recyclable, or contain reduced packaging, can save a significant
part of the energy and resources required for manufacturing new goods. You can recycle paper, cardboard, glass
and metal.

4, Public transport: More frequent use of public transportation helps the environment by reducing the use of cars.
Boats and ferries are the most efficient method of fossil fuel fransport, followed by trains, then buses. Airplanes can
be more than ten times less energy-efficient than cars

5. Walking is the least harmful mode of transportation, followed by the bicycle, whose usage produces no carbon
emissions. However, the manufacturing of bicycles does emit carbon dioxide and other pollutants.

6. Trees: Protecting forests and planting new frees confributes to the absorption of carbon dioxide from the air. There
are many opportunities to plant trees in the yard, along roads, in parks, and in public gardens.

7. Labels: The Energy Star label can be seen on many appliances, electronics, office equipment, heating and
cooling equipment, windows, residential light fixtures, and other products. Energy Star products use less energy.

8. Cars: Purchasing a vehicle which gets high gas mileage helps to reduce emissions of carbon dioxide.

9. Renewable energy: The use of alternative energy sources, such as solar, wind, geothermal, and hydro energy, is
gaining increased support worldwide. These methods of energy production emit few greenhouse gases once they
are up and running.

10. Carbon offsets: The principle of carbon offset is thus: one decides that they don't want to be responsible for
accelerating climate change, and they've already made efforts to reduce their carbon dioxide emissions, so they
decide to pay someone else to further reduce their net emissions by planting trees or by taking up low carbon
tfechnologies. Every unit of carbon that is absorbed by trees -- or not emitted due to your funding of renewable
energy deployment --offsets the emissions from their fossil fuel use. In many cases, funding of renewable energy,
energy efficiency, or tree planting -- particularly in developing nations -- can be a relatively cheap way of making
an individual "carbon neutral’-- some as inexpensive as US$0.11 per metric ton (US$0.10 per US ton) of carbon
dioxide.

11. Using less animal products: The United Nations' Food and Agriculture Organization reports that rearing livestock
conftributes more greenhouse gases than all fossil fuel burning combined. A 2006 study from the Department of
Geophysical Sciences at the University of Chicago found the difference between a vegan diet and red meat diet is
equivalent to driving a sedan compared to a sport utility vehicle.
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Showing Our Footprint

Apprentices analyze the data they collected at school using several
kinds of visuals. Apprentices create tables and charts that effectively
organize the data they collected so that others can interpret it and
take action to reduce carbon emissions at school. Students practice
sharing the data with others using the tables and charts as visual aids.

Lesson Objective

sEffectively use slides in a presentation

* Organize collected data into tables or charts
that allow others to observe it effectively

Lesson Agenda

10 MIN Hook: Climate Conference

10 MIN Introduction of New Material: Carbon Visuals
20 MIN Activity 1 (we do): What Did We Find Out?

20 MIN Activity 2 (we do/you do): What Does it Mean?
20 MIN Activity 3 (you do): Presenting Your Data

10 MIN Assessment: Action Steps

Lesson Preparation

=Space: Space for groups to work in groups of 3-5, preferably in the computer
lab.

=*Group: students will work in groups of 3 that you select for the Hook and in
groups of 3 that you select for Activity 1,2 and in about 7 groups of 2-3
(depending on number of laptops that you select for Activity 3.

=Resources: Arrange for at least 3 laptops, or one for each pair if possible. IF only
1 is available, plan rotations so each group has 15 minutes to work during
Activities 1,and 2. If no computers are available, students can draw their visuals
and you can scan them in. Review Climate CHECK ahead of time using student
data. Create PowerPoint slides for students to use as sample and template for
developing visuals. Record as a webinar to use as a sample for Activity 1. Arrive
early to test all technology and files ahead of time.

CliTfi]zfElN
S|clHlojofL]s

Standards for Unit

Z

Data Analysis: Citizen
Schools students will
demonstrate an ability
fo collect and organize
data

Communication:
Citizen Schools
students willmake an

CRBRSRILRs |
Stedenituiiape severd

visuals to inspire the
audience to care about the
impact of carbon emissions.
Professionals use visuals to
clearly communicate a
message in formal
presentations and meetings.
In this case, students are
using visuals to compel the
audience to act! Advocates,
enfrepreneurs, salespeople
and many other
professionals use visuals to
inspire action and

Materiatsent.

1. Visual of Objective/Agenda

2. Chart paper

3. Markers

4. Projector with sample webinar

5. Handouts with Carbon Footprint
Steps.

6. Data Sets with graphs (EPA
handouts)

7. Several laptops with PowerPoint

(students create charts and tables
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*Objective: Effectively use slides in a presentation. Organize collected data into tables or charts that allow others to

observe it effectively.

Hook: Climate Conference 10 Minutes

*Warm Up: Give each group of 3 students a handout with one of the
categories on it.

c SAY: “With your group, list ways that any choice in each category can
impact people around the globe. Think about as many ways as possible
in 5 minutes. Be ready to share what you think is the most important one,
and why.”

*Write on the board: “list the ways that reducing carbon in this category
would impact the world.”

1.Transportation: more public fransportation instead of family cars would
put less carbon in the air, meaning that global temperature wouldn't rise
as much.

2. Food: eating less animal products means that less methane which
reduces greenhouse gasses.

3. Heating and A/C: changing the thermostat helps conserve heat.

4 Lighting: motion sensor lights means less electricity, power plants create
carbon to produce energy

5.Water: conserving water in the bathrooms means that global
communities have more access to fresh water.

Transition: T SAY: “We'll continue to work with these category groups all

Inirodvstienif NeveMeterials: Carbon Visuals 10 Minutes

*Objectives / Agenda: Ask for a volunteer to read the objectives and
agenda. Any questions about the objectives or agenda for today?
*Preview assessment: We will know we have mastered today’s objectives
if you can effectively describe the visuals on the slide that your group
created to a classmate who worked on a different topic.

*To use visuals well:

4. show the audience the visual

5. Describe what you are showing

6. tell them what it means in the context of the topic and question.
*ASK for a student to teach back ways to effectively use a visual in a
presentation.

*Direct Teach: In our Carbon Fooftprint calculations, we made a
comparisonfor each category of carbon emissions. For example, the
landfill waste was compared to burning gallons of gasoline. In our
presentation, we can use visuals like bar charts and pictograms to show
the before and after of our action steps. In small groups, you will work to
*Model adding photos and simple graphs (from Climate CHECK) to a
PowerPoint slide.

*Review PowerPoint slide tips (pg 7).

*Transition: The expectation for all of our visuals in the presentation is that
they make ideas clear to our audience, they don’t distract from what we

Student Says... g

During rehearsals, students
might want to make major
changes to the script or
plan.

Try to avoid major changes
unless necessary, so that
students have plenty of time
fo prepare and to prevent
confusion on the day of the
WOWI

Closer Look!

Help students plan

effectively to discuss each
of the action steps and
why they were including in
the Action Plan.

Give students several
opportunities to practice
felling each other about
the steps in the process to
calculate Carbon
Footprint.
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*Objective: Effectively use slides in a presentation. Organize collected data into tables or charts that allow others to

observe it effectively.

Activity 1: What did we find out? 20 Minutes

=*The webinar is a recording of our presentation that has our voices
recorded and also shows the slides we will have projected during our
presentation.

=Later today we will plan out what we will say. But first, here is a short
sample of a webinar.

=Just pay attention to the format, not the content.

*The first slides will make will show visuals of the different kinds of data we
collected and what we found out.

=*Then we will make slides that describe the action steps we developed.
=T SAY: “For example, for the transportation images, you might have an
image of a school bus and bicycle to represent taking public
transportation and riding bikes to reduce carbon footprint

=Visit groups to ask questions for deeper thinking such as: What questions
might the audience have about this, why did you decide to put this idea
first, last, etce

=Collect: Ask students to save the PowerPoint file (using a convention like
their name_carbon) on the desktop or in a shared folder. You or the Team
Leader will collect these at the end of the day.

RERIro WhrDSRE R SRy siaes o show whol s grogddr
each cdtégory, we can interpref what it means for our audience af the
HIPYAIN: You will talk with your group for 1 minute and then choose one
scribe to write one line that you think is important for us to tell the audience
about this topic. You can add to the thoughts of the group before you, or
put a new thought. PowerPoint slides should include powerful images.
*ASK: What visual would help you understand what this means if you did not
already know about global climate change? What pictures or graphs
would show this information?

=Students discuss with a table partner, then each find a member of their
category group and discuss as a group of 4.

=*Connections: This activity connects back to all the different types of data
we used to do research on many sources of carbon emissions. We will use
this information to build our presentation.

=t SAY: “One of the objectives for the apprenticeship is that you are able
use slides effectively. The visuals you create today in PowerPoint will
demonstrate that skill.” This is important because it is a skill that professionals
in many careers must use effectively.

=ASK for several volunteers to describe the visual they plan to make with
their group (in words). The category group gathers back together and lists
all of theirideas. Choose 1 idea to sketch. Once the TL or CT approves the
sketch, the team can begin creating it in PowerPoint.

=Transition: Now that we have started developing the ideas, we can create

Missing Parts... f'
Students might think that the
webinar is going fo be dull or
that they don't need to plan
for what they will say. Help
motivate students to use the
webinar as a way fo share the
information they found not
only with the school
community at the WOW!, but
also with a wider audience
since the webinar will be
recorded and can be easily
shared digitally.

Ask students to think about
who else might benefit from
seeing the webinar- other
schools, school leadership who
won't be at the WOW! parents,
and teachers at other grade

levels.
Additional Notes D
Help students use specific
examples of visuals that will be
meaningful in the presentation.
Students may want to create a
very detailed visual with too
much or too little detail for
PowerPoint slides. Help them
think about the most important
information and giving the
audience a clear sense of
what we did, what we found
out, and the action steps we
recommend. All the slides

should support these main
fopics.

Help groups decide together
about the best way to show
the information we learned
about carbon.
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*Objective: Effectively use slides in a presentation. Organize collected data info tables or charts that allow others to

observe it effectively.

20 Minutes

*Some students may have started building in PowerPoint. If you do not
have enough computers or computers at all, or students are unable to
use PowerPoint, they should draw the layout of their slides with text and
the Team Leader will make the slides.

=Students have 15 minutes to create 2 PowerPoint slides using the skills
you demonstrated in the Direct Teach session.

*Students work in groups of 2-3 that you select.

=S SAY:"Remember that the webinar we are creating is designed to
show what we did, what we found out, and recommendations for action
steps we want to make based on what we learned about the carbon
footprint for our school. One great way to do that is to include graphs
and tables.”

*Using the details on your handout (from template on pg7).

*Debrief with students: ASKseveral students to provide feedback to their
classmates on how easy to read and understand the slide text is.

*ASK: What improvements did we make today¢ Record student ideas for
practice later.

Share Out: Ask several groups to share out what they have created. They
can show the group their screen or the sketch the group did. As students
share, continue to remind them about audience and defining terms that
their audience may not know.

*Provide feedback to groups about the clarity of the visuals they are
creating, especially the graphs and their labels. (size, color, clarity of
images, clutter on slides).

*Discuss connections between slides and ask volunteers to suggest ways

TV’rhem@mm.eA@ﬁm.smill begin the thinkingd Falipfypader of

slides and flow of the presentation.

AN sHitY PRMRANE WRGMEIHNIY B G e TRS@YMEnsHanshwRy on
Siand WBYEE8Y 8 %ISWRMA YW RBFEIR AN FIRERMeone fo
pair with, put your hands down and sit together.”

1.Explain to them the way we estimated carbon emissions for the
category that you focused on.

2.Describe the visuals on the slide that your group created. What does it
look likee What does it show the audience?

3. If you want to, you can use a piece of scrap paper to sketch the visual
for your partner.

*Demonstration of Mastery: as you walk around the room, listen for
students describing and interpreting the visuals from the presentation
slide precisely.

=Transition: | heard great descriptions of the visuals you created. Next
time, we'll polish our presentation and discuss roles, which will include
many of the ideas you wrote and shared out today. Thank you for vour

Activity 3: Presenting Your Data

A\

Remind students to think
about who the audience
for the presentation is and
what they may or may not
already know about carbon
emissions and reducing
global climate change.

Field Tips

What terms will students
need to define in their
presentation.

What calculations will they
need to describe in detail
so that the audience
understands that they did
and how they know it is a
good estimate of impact.

Future Plans m

The WOW is approaching
quickly!

Give your apprentices a
reminder about what the
WOW! timeline will be like.
This is a great fime to remind
apprentices about
expectations for what to
bring, do and what to be
prepared for in general.

Be ready, with your TL fo
answer any questions
students may have about
the WOW! in general or their
responsibilities for the
WOWI- providing lots of
information to prepare
student will help ensure that
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CARBON FOOTPRINT GRAPHS ]

Test your graph in PowerPoint to make sure it looks accurate.
Group 1

First Sheet: Stationary Combustion
Important words: Carbon Content
Oxidation Factor

Incomplete combustion

Global Warming Potential
Carbon Dioxide Equivalent

Boiler

GHG emissions coming from Stationary Sources at our school are about equal to driving ___ X
passenger cars for one year*.

*Based on average annual distance traveled

Group 2

Purchased Electricity and Steam

Important Words:

Fossil Fuel

Electricity Supplier

Turbine Kilowatt hours (kWh)

Generator

Renewable Resource

GHG emissions coming from Purchased Electricity and Steam at our school are about equal to
providing electricity for ___ X households* for one year.

What action step relates to this topic?

*Based on national average

Group 3 Mobile Sources
Methanol

Liquefied Petroleum Gas (LPG)
Ethanol

Compressed Natural Gas (CNG)
Riodiecsel
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Group 4 Landfilled Solid Waste

Aerobic

Fermentation

Anaerobic

Anthropogenic

Cellulose

Amino Acids

GHG emissions coming from waste that our school sends to landfill are about equal to consuming
_____ gallons of gasoline.

What action step relates to this topic?

Group 5 Wastewater Treatment
Anaerobic

Nitrification

Denitrification

Biochemical Oxygen Demand (BODyg)

GHG emissions coming from wastewater that your school sends to a wastewater treatment plant
are about equal to sending tons of waste to a landfill each year.

What action step relates to this topic?

Group 6 Refrigeration and Air Conditioning

Refrigerant

Hydroflourocarbons

Coolant

Ozone Depleting

Potential Leak Rate

Chlorofluorocarbons

GHG emissions coming from Refrigeration and Air Conditioning sources at your school are about
equal to _X_ gallons of gasoline.

What action step relates to this topic?

Group 7 Land Management
Carbon Sequestration
Nitrogen

Organic Leaching/Runoff Non-road
Sv/nthati~
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PowerPoint is a visual medium, so focus on images and graphics.

*Often an image and a title are all you need for a great slide to support your own words.
*Choose powerful images and label them thoughtfully.

*Make sure the details of your graphs are visible.

*Label your graphs and make titles.

Use text as prompts for your presentation.
*The text on your slide should be words that will help the audience follow your presentation
including:

* topic headings

* key points or essential questions.

* Keep the number of words on each slide to a minimum.

Use simple designs.

*When choosing a design template, avoid designs that take up too much space.

=Stick with basic designs that will keep your audience focused on you and the content, not the
decorations.

Avoid flashy animations and transitions.

*Much of what you can do with PowerPoint is a waste of time.
*Focus on creating great content with effective illustrations.
*Don’t spend your time making words shoot in on rocket ships.

Some Places to find public domain images for presentations:
*Environmental Education System
http://web.centre.edu/enviro/Photos_files/Photos.htm
*Flickr
http://flickr.com
*FreePhoto.com
http://www.freefoto.com/index.jsp
*Freelmages.com
http://www.freeimages.com/photos/
*Free Stock Photos
http://www.freeimages.co.uk/
*Usa.gov
http://www.usa.gov/

modified from http://www.edtechteacher.org/studentpresentations.ntml


http://www.edtechteacher.org/publicdomainimages.html
http://web.centre.edu/enviro/Photos_files/Photos.htm
http://flickr.com/
http://www.freefoto.com/index.jsp
http://www.freeimages.com/photos/
http://www.freeimages.co.uk/
http://www.usa.gov/

‘% Apprenticeship lIlIE
OJO] L.

CARBON FOOTPRINT WEBINAR TIPS 1

Our PowerPoint slides will be shown using a webinar
Instructions

Before you start, create an outline to organize your thoughts and determine what information
to include.

If you are using Microsoft PowerPoint, decide how many slides you will include. Allow for
approximately 2 minutes per slide.

Use bullet points and keep the text o a minimum. Too much text is overwhelming and looks
confusing. Include graphics like images, charts, graphs, and screen shots.

Avoid having several text slides in a row. Alternate text slides with images, charts, and graphs.
This keeps the audience from getting bored during the presentation.

Avoid distractions like sound and flashy animation. You don't want your presentation to look
and sound like a carnival.

Proofread several times, and ask others to proofread the presentation. Nothing says
unprofessional more than misspelled words.

Save time at the end for questions.

Tell your audience at the beginning of your presentation that you will have a question and
answer period at the end of the presentation.

Avoid answering questions during the presentation as this will cause you to lose your focus and
the presentation won't flow as well if you are interrupted.
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Impact of Action Steps Standards for Uni

Students use effective body posture and hand gestures as they practice Global Awareness:
the presentation that will be recorded at the WOW! Students work in
groups to summarize the resources and groups of people that will be
impacted globally by reducing carbon emissions by their action plan.

&

Citizen Schools
students will evaluate
the impact of the

Lesson Objective choices on a global

"Present webinar using professional pace and world
tone
=Summarize the resources or groups of people Communication:
that can be impacted across a global world Cifizen Schools
Siorreions make and
Sfuﬁ:enfsfwill think about how
Lesson Agenda b% %Cp:!gsgn?fr% carbon
fERERIBFeHéE Bind action
10 MIN Hook: Climate Conference steps to an audience at their
school. To do this, they must
effectively summarize the
10 MIN Infroduction of new material: What We Did impact of the change on

people locally and globally.

20 MIN Activity 1 (we do): Storyboard the Webinar
In order to plan for the scripts for

the webinar, students think

20 MIN Activity 2 (we do/you do): Scripts Carousel about what information should
be included in the scripts and
20 MIN Activity 3 (you do): Presenting the Plan how best to present their

finalized action steps. These
planning skills are useful for

nMotededsr and college
PAINWAS | of Objective/Agenda

10 MIN Assessment: Action Steps

Lesson Preparation
=Space: Space for groups to work in groups of 3-5.

Chart paper
Markers

=*Group: students will work in groups of 3 that you select for the Hook and in groups of
3 that you select for Activity 1,2 and in groups of 5 that you select for Activity 3 (one
person from each of the category groups).

Projector with webinar saved

o M~ 0N

Handouts with Carbon

Footprint Steps.
=Resources: Set up webinar fechnology ahead of fime and show students a sample

(short webinar). Based on students ideas, write student scripts for each category of
carbon emissions. Plan time to work on polishing student created PowerPoint slides for each student.
for webinar. See lesson 7 about modifications with limited or no laptops (sharing,
drawing slides)

Handouts of Action Plan steps

Storyboard worksheet

8. Laptops with PowerPoint
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*Objective: Present webinar using professional pace and tone. Summarize the resources or groups of

people that can be impacted across a global world.

Hook: Climate Conference 10 Minutes

*Warm Up

1. Give each pair of students a paper with one of the category onit. This
should be different from the one they had last time, in Lesson 7's hook. This
is another chance to think about choices.

i SAY: “With your group, list ways that any choices in each category can
impact people around the globe. Think about as many ways as possible in
5 minutes. Be ready to share what you think is the most important one, and
why.”

*Write on the board: “list the ways that reducing carbon in this category
would impact the world.”

1.Transportation: more public fransportation instead of family cars would
put less carbon in the air, meaning that global femperature wouldn't rise as
much.

2. Food: eating less animal products means that less methane which
reduces greenhouse gasses.

3. Heating and A/C: changing the thermostat helps conserve heat.
4.Lighting: motion sensor lights means less electricity, power plants create
carbon to produce energy

5.Water: conserving water in the bathrooms means that global

ISR Of NeWw Matefitils' Whet We Did 10 Minutes

Transition: We will work in category groups to organize our webinar.
*Objectives / Agenda: Ask for a volunteer to read the objective and

agenda. Any questions about the objectives or agenda for today?
*Preview assessment: We will know we have mastered today's objectives
when | observe you using strong body language and hand gestures. You
will also be asked to summarize the people and resources that can be
impacted by reducing global climate change.

*Model characteristics of pace and professionalism. By walking through a
few of the student-generated slides and describing what they show
(should be natural but confident, appropriate speed and pauses for
breath and reflection.

=Ask for a student to teach back several of the characteristics of good
pace and professionalism.

*Direct Teach: We have discussed that societies with the least resources
are likely to be most affected by lack of water, places to live, increasing
extreme weather and famine.

*For each category, ask a student volunteer to describe what we did to
estimate the carbon footprint.

Break down the steps of each category to the procedure that we
completed.

ASK for students to teach back what we found out.

ASK for students to teach back the action steps from Lesson 6.

Student Says... g

During rehearsals, students
might want to make major
changes to the script or
plan.

Try to avoid major changes
unless necessary, so that
students have plenty of time
fo prepare and to prevent
confusion on the day of the
WOWI

Closer Look!

Help students plan

effectively to discuss each
of the action steps and
why they were including in
the Action Plan.

Give students several
opportunities to practice
felling each other about
the steps in the process to
calculate Carbon
Footprint.
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*Objective: Present webinar using professional pace and tone. Summarize the resources or groups of

people that can be impacted across a global world.

Activity 1: Storyboard the Webinar 20 Minutes

*Remember from Lesson 7 that a webinar is a recording of our presentation that
has the voices and shows the slides we will have projected during our
presentation. Later today we will plan out what we will say.

=Students will be in the same category groups for Lesson 9.

=S SAY: “You have a storyboard worksheet (page 5)and category on a card at
your table. Your job is fo put the cards in the order that you think makes the most
sense for your webinar. With your group, be ready to explain why you put the
events in the order that you did. Once your group has decided on an order, use
the storyboard handout to draw images that represent each

*For example, for the transportation images, you might have an image of a school
bus and bicycle to represent taking public fransportation and riding bikes to
reduce carbon footprint.

*The TL and | will look at the order that we agree to as a class (when we collect
your story board worksheet) and this will be the order that we describe our Carbon
Footprint research in the WOW! we wiill use your images to finish making slides for
the PowerPoint presentation.

=Visit groups as they work to encourage collaboration and ask questions for
deeper thinking such as:

*What questions might the audience have about this, why did you decide to put
this topic first, last, etc?

*Collect storyboard worksheets. When students have handed in their worksheets

AGHIVitY 2n SRS AERUSShos on PPT siides from Lesson 720 Minutes

=Transition: Now that we have practiced our pace for the webinar, we can
SAY:"Look around the Foom. TW are posters that say Transporfation,

réheorse dgain to preparé FS 80 W
Water, Heo’rlng and A/C, etc You will visit several of the posters with your
small group.”
*EXPLAIN: You will talk with your group for 1 minute and then choose one
scribe to write one line that you think is important for us to tell the audience
about this topic. You can add to the thoughts of the group before you, or
put a new thought.
=pSAY: “Your Team Leader and | will use these lines to create the script for
the Webinar. You can answer the following questions, or be other thoughts
you think are most important: (list on board):”

=  Why this category is important to global climate change

*  What we did to measure our impact in this category, or

*  What actions steps relate to this category?2
*Model an example of one thing the audience needs to know about
Transportation.
*You will have about 4 minutes at each station and we will rotate through
the stations using this signal (decide on a method to indicate that it is fime
to switch: lights out, clap, saying, etc.)
=Connections: This activity connects back to all the different types of data
we used to do research on many sources of carbon emissions
*WSAY: “One of the objectives for the apprenticeship is that you are able to

L

Students might think that the
webinar is going fo be dull or
that they don't need to plan
for what they will say. Help
motivate students to use the
webinar as a way fo share the
information they found not
only with the school
community at the WOW!, but
also with a wider audience
since the webinar will be
recorded and can be easily
shared digitally.

Missing Parts...

Ask students to think about
who else might benefit from
seeing the webinar- other
schools, school leadership who
won't be at the WOW! parents,
and teachers at other grade

levels.

Additional Notes D
Help students use specific
examples of how the action
plan will help to address
what we found when we

calculated the carbon
footprint of our school.

Students may want to
create a very detailed
script or far too many
PowerPoint slides. Help
them think about the most
important information and
giving the audience a clear
sense of what we did, what
we found out, and the
action steps we
recommend. All the slides
should support these main
fopics.
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*Objective: Present webinar using professional pace and tone. Summarize the resources or groups of

people that can be impacted across a global world.

20 Minutes

*r SAY: The webinar is designed to show what we did, what we found out, and

Activity 3: Presenting the Plan

recommendations for action steps we want to make based on what we learned
about the carbon footprint for our school. We are developing ideas for our scripf,

and then by next class, you will have a script that is finalized.
*Remember all of your presentation skills. (Ask volunteers to teach back skills).
Today | am looking for your appropriate hand gestures and body posture. Can
someone teach back what this looks like? These will be helpful for the webinar.
*Regroup so that there is one member of each category group fo Share Out:
each person in the group answers the following questions using the carousel
chart paper about the category:

1. How we measured the category

2. What we found out

3. Which action steps relate to this category

4. How action in this category will help the global world.

5. Use notes from your notebooks and handouts to help
= After practicing, if any of the information was missing from the chart paper,
they can write it in.
*Connection: We will do a very similar practice again next fime, but with the
script!
*ASK several students to provide clear feedback to their classmates.
*What improvements did we make today?2 Run through parts of the WOW! that
need practice a second time.

*Groups practice at the same time. The Citizen Teacher and Team Leader move
around the room, assess pace of presentations and slide quality. Offer feedback

to small groups for improving presentations.

-gnsm : We are reo*jy To*eom ur lines next time and very soon we will be
dy t&PREAIENL ove?eomeopn our WOW! Minutes

*Key Question: Summarize the resources that can be impacted by global

climate change across a global world.
=*Find someone who was not in your group of 3 today put your hand up,

when you find someone to pair with, high five them and and sit together.

1.Explain the way we estimated carbon emissions for the category you
focused on: Transportation, Food, Heating and A/C, Lighting or Water.

2. List 2 groups of people and 2 resources that would be affected by
global warming.

3. Describe how the line for the script you wrote relates to the impact on
the global world.

*Demonstration of Mastery: as you walk around the room, listen for
students identifying a range of resources and people impacted globally.
If none of the suggestions relate to global impacts, give students one
more rotation. For this last rotation, they should think about and write
about the global impact of the category. Watch for great pacing and
professionalism.

=Transition:| heard several ways that global climate change willimpact

Remind students to think
about who the audience
for the presentation is and
what they may or may not
already know about carbon

emissions and reducing
global climate change.

Field Tips

What terms will students
need to define in their
presentation. What
calculations will they need
fo describe in detail so that
the audience understands
that they did and how they
know it is a good estimate
of impact.

Future Plans m

The WOW! is coming right
up!

Give your apprentices a
reminder about what the
WOW! timeline will be like.
This is a great fime to remind
apprentices about
expectations.

Remind students of any

materials they should bring
and of the logistics : where,
when, who can come, etc.

Answer any questions
students may have about
the WOW! in general or their
responsibilities for the WOW!



Carbon Fooliprint StoryBoard
Group Members:
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ACﬁO n I Standards for Unit
[ ]

Students practice the presentation that will be recorded at the Global Awareness: Citizen
WOW! using scripts and speaking slowly enough for the audience Schools students will

to understand. In the webinar, apprentices describe how they evaluate the impact of
estimated the impact of actions and choices on global resources. the choices on a global
Lesson Objective world

=Speak slowly enough for the audience to o o
Communication: Citizen

understand Schools students will make

"Estimate the impact of actions or choices on and effective oral

global resources or societies presentafion.
Connections

Students will provide feedback to
the group about how to improve
the WOW! presentation and

Lesson Agenda

10 MIN Hook: Climate Conference practice questions that they can
expect the audience to ask at the
wow!

10 MIN Infroduction of new material: Presentation Basics

This lesson also provides an
additional opportunity to reflect
on how their own action plan will
improvement in global impact on
10 MIN Activity 2 (we do/you do): How We Estimated climate change. The skill of
Heads Together understanding how solutions can
impact global groups and
resources is important for many
careers that aim to improve
social and scientific problems

20 MIN Activity 1 (we do): Script Read Red, Yellow, Green
Light

30 MIN Activity 3 (you do): Film and Infroduction/Closing

10 MIN Assessment: Action Steps

Medgriqlsqirectiy.
1. Visual of Objectives/Agenda
Lesson Preparation 2. Chart paper
=Space: Groups will need to travel to various locations for footage that shows the
sources of carbon emissions at schools. Students will also need a quiet space to 3. Markers
record footage (a set in a quiet corner of a classroom or in the library). 4. Scripts that you have written

*Group: students will work in groups of 3 that you select for the Hook and in groups of ahead of fime

3 that you select for Activity 1,2 and 3. 5. Computer
=Resources: Write student scripts for each category of carbon emissions ahead of 6. Phone
time based on their work in Lesson 8. Set up technology for filming ahead of fime
create a list based on the story board. Extra adult volunteers to assist will make the
webinar recording go most smoothly.
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*Objective: Speak slowly enough for the audience to understand. Estimate the impact of actions or choices on global

resources or societies.

Hook: Climate Conference 10 Minutes

*Warm Up:Each pair gets a paper with one of the categories on it.

E SAY: “With your group, list ways that making choices in each category can impact
people around the globe. Think about as many ways as possible in 5 minutes. Be
ready to share what you think is the most important one, and why.”

Lets think fogether to link each of our categories to global impact.

=*Write on the board: “list the ways that reducing carbon in this category would
impact the world.”

1.Transportation: more public fransportation instead of family cars would put less
carbon in the air, meaning that global temperature wouldn't rise as much.

2. Food: eating less animal products means that less methane which reduces
greenhouse gasses.

3. Heating and A/C: changing the thermostat helps conserve heat.

4.Lighting: motion sensor lights means less electricity, power plants create carbon to
produce energy

5.Water: conserving water in the bathrooms means that global communities have
more access to fresh water.

Transition: T SAY: “We'll continue to work with these category groups all day and our

iimrgtivetorrelNew Mdledalk” Presestistiesn Basics 10 Minutes

*Objectives / Agenda: Ask for a volunteer to read the objective and agenda. Any
questions about the objectives or agenda for today?

*Preview assessment: We will know we have mastered today’s objectives when |
observe you speaking slowly in your script rehearsal and if you can describe how
we estimated the carbon emission of our school in one category. | will also ask you
to list 2 choices that students and schools can make to reduce carbon emissions in
this category.

=*Connections: In lesson 8 we identified several groups and resources that are
impacted by global climate change. Today we will In tomorrow’s lesson we will
summarize the different groups and resources that are impacted by global climate
change.

=Direct Teach: We have discussed that societies with the least resources are likely to
be most affected by lack of water, places to live, increasing extreme weather and
famine. Can someone teach back one reason why global climate change will
affect different groups more than others?e

*Today we want to capture all the different categories that we estimated in our
webinar. For each category, ask a student to teach back how we estimated
carbon emissions.

=ASK: a volunteer to give an example of one of the choices that we are
recommending in our action steps. Which category does this choice belong in2
=For each category we will have part of the script for your group.

=In your group’s script, you will see there is a role for each team member

=To practice your lines:

*1. Read quietly to yourself and make sure you understand the lines.

=2. Read at a normal pace, read slowly for practice.

*Model for students: slow, clear reading of a sample from script. We will practice
with the slide presentation, foo.

R L [ AP JR B PR [ PR [ S PR JR N R [ o NS S

Student Says... g
During rehearsals, students
might want to make major
changes to the script or
plan.

Try to avoid major changes
unless necessary, so that
students have plenty of
fime to prepare and fo
prevent confusion on the
day of the WOW!

Closer Look!

O

Help students see that if many
people take small steps, there
is an opportunity forimpact on
a global level. The impacts
can be estimated in the same
way that the emissions were
calculated. This is what we
began fo do in Lessons 4 and
5 and what we shared visually
in Lesson 7.

Calculating the difference
between current emissions
and emissions after action
steps are taken, you can
measure the impact of
making a better choice.

If you do this locally, you can
estimate what impact his
would have globally.
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*Objective: Speak slowly enough for the audience to understand. Estimate the impact of actions or choices on global
resources or societies.

Activity 1: Script Read Red, Yellow, Green Light 20 Minutes Missing Parts... f'

*There are a few things to think about when you plan for the speed you read your
lines for the webinar. We're going fo play around with the speed, so you can get
a sense of the “just right” speed. Remember that speaking slowly will help your
audience understand and think about what you are saying. Your audience hasn't
calculated a carbon footprint before, so this is new!

=cSAY:"When | say “Red light Read through like you're in SLOW motion to your
partner. (model reading 1 sentence very slowly). When | say Yellow Light, read
through at a “just right” pace. When | say Green light, zoom right through as fast as
possible, you might even skip over some words. Call “red,” "yellow,” and “green” 2
times each. Switch partners. Call “red,” “yellow” and “green” 2 times again.

*The pace that we want is somewhat slower than the pace you use to talk. The
best way to practice is to really pay attention to your pace.

=1.Read through lines at the pace that you think is great

=2. Speak loudly and clearly at the same fime

=3. Ask your group members if you should speed up or slow down.

*Remind students that if they are not speaking at any point in time, their job is fo
be listening and watching the script rehearsal to offer suggestions for
improvement.

*Teach back: what are some reasons for speaking slowly during our presentation?
*Transition: Now that we have practiced our pace for the webinar, lets rehearse

ACHVHY e HOW WE s fiiatey Fiyusfagether 10 Minutes

Students might feel like they
don’t need fo practice any
more because they know the
part. Help students remember
than extra practice will make
fransitions smoother and that
there is always room for
improvement.

If they feel well prepared for
the WOW! presentation they
can confinue to prepare for
audience questions even
more. You can provide
additional roles and
responsibilities to students who
are not feeling challenged by
rehearsal. Talk with your TL
about organizing these
additional roles.

Additional Notes D

*We will make sure that everyone in your group knows about how we estimated
one of the categories and how this category relates to global climate change and
its impact on resources. The goal is to ensure that each member of the group knows
how we calculated the emissions for a category.

Give specific examples of
what could be improved

*The same teams of 3 will work together and make sure all members understand and give students a chance
*One teammate will be called on randomly to give your group’s response. tfo practice at a more

1. Students count off numbers in their groups from the Warm Up. appropriate pace or

2 . SAY: Everyone think about how we measured the carbon emissions category volume.

you selected).

3. Students can stand up, group together, discuss and teach each other the way
that we measured emissions (refer to poster).

4. Students sit down when everyone knows the answer (2 minutes)

5. Teacher calls a number. The student with that number from each team answers
question individually.

=ASK: “How does reducing carbon emissions in your category relate to the global
worlde”

*Connections: This activity connects back to the research we did to collect data on
different sources of carbon emissions What if every school reduced their carbon
emissions by as much as we did in each of the categories?

"eSAY: “one of the objectives for the apprenticeship is that you use visuals
effectively. We have visuals that show the carbon we use, and now | am adding a
visual to our presentation that shows worldwide .” We wiill use these visuals in the
presentation to connect our local action plan to global impacts.
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*Objective: Speak slowly enough for the audience to understand. Estimate the impact of actions or choices on global

resources or societies.

Activity 3: Practice Webinar with Intro & Closing 30 Minutes

*r SAY:The recorded webinar is designed to show what we did, what we found
out, and recommendations for action steps we want to make based on what we
learned about the carbon footprint for our school. Each group will present one
category of research and action steps. The scenes match the areas of carbon
emissions we estimated: Transportation, Food, Heating and A/C, Lighting, and
Water
=Students use the script to run through as if this is the big day. Remember all of
your great presentation skills. (Ask volunteers to teach back what they are).
*Roles during the webinar:
=Speaker (one or more students)
*Presentation manager: responsible for advancing the slides and
coordinating the group to present (may also having a speaking part).
*Introduction: Says 2 sentences about the category
1. How we measured the category
2. What we found out
*Closing: Says 2 sentences
1. Which action steps relate to this category
2. How action in this category will help the global world.
*Write your note cards for infro and conclusion before you rehearse.
*With your group, practice what you will do during your segment. Practice a run
through and show the visuals that you will show during the webinar.
*Each group member shares with the group:
11. 1 thing about our rehearsal earlier today that was successful
12. 1 thing about the rehearsal earlier today that could still use some work
sStudent should Rehearse with a full run through. Students should make notes of
any improvements when they are not presenting. This will take most of the 30
minutes.

sevﬂgs@gsm’em mayﬁign:lstepgdbock to their classnygeMinutes

WOW!
k’é ove u%]r%c?rigeme\er?gskoeu;ggg %’hoﬁ%%%h[gu% 1 8ng%|0&:1| clmmtre

gF rocc!rrlg s a global world

shansion: TR G2 T858 1o show whgtyre hovg leamedinur Wow!

3. Put your hand up

4. When you find someone to pair with

5. Put your hands down and sit together.

6. Explain to them the way we estimated carbon emissions for the category that
you focused on: Transportation, Food, Heating and A/C, Lighting or Water.

7. Did you measure the two categories in the same way?2 How were they
differente

8. List 2 choices that your school or students can make that reduce carbon
emissions in this category.

*Demonstration of Mastery: as you walk around the room, listen for students

connecting local action steps with impact on global communities. The resources

are water, coastal land, migration and conflict, and famine(food).

*Transition:| heard several ways that global climate change willimpact the global

world. Some of these are... | noficed these in your rehearsal of questions as well.

A\

Recording a webinar is great
way fo demonstrate mastery
and focus on the skills that
students have achieved.

Field Tips

Remind students that this
recording will be of great
quality and the presentation
will interesting to the
audience, but the real purpose
is fo demonsfrate what we
have learned about
calculating a carbon footprint
and developing action steps
fo reduce carbon emissions—
not to have a 100% perfect
webinar. If there are hiccups
or technological problems, we
will just keep moving forward.

Future Plans m

Next week is the WOW!

Give your apprentices a
reminder about what the
WOW! timeline will be like.
This is a great time fo remind
apprentices about
expectations.

Remind students of any

materials they should bring
and of the logistics : where,
when, who can come, efc.

Answer any questions
students may have about
the WOW! in general or their
responsibilities for the WOW!
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Record & Review Standards for Unit

Students rehearse the full presentation and watch playback of their webinar. Global Awareness: Citizen
They describe the data they collected and the action plan they created so
that the audience can observe it effectively. Apprentices practice fielding
questions about their process and how taking action steps locally would

&

Schools students will
evaluate the impact of
the choices on a global

i 1 the glpbq], Id.

"RSson Objective’ world

»Effectively use visual aids in a presentation o

. Data Analysis: Citizen

=Summarize the resources or groups of people Schools students will

that can be impacted across a global world demonstrate and ability to
collect and organize data
Connections

Students will provide feedback
fo the group about how fo
improve the WOW! and

10 MIN Hook: Climate Conference practice questions that they
can expect the audience to
ask at the WOW!

Lesson Agenda

10 MIN Infroduction of new material: Sharing Our Film

This lesson also provides an
additional opportunity to
reflect on how their own action
plan will improvement in global
10 MIN Activity 2 (we do/you do): : Practicing Questions impact on climate change. The
skill of understanding how
solutions can impact global
groups and resources is
important for many careers
that aim to improve social and

Materalsobiems directly or

indesd¥tor and Screen to show

25 MIN Activity 1 (we do): Rehearse

25 MIN Activity 3 (you do): Rehearse

10 MIN Assessment: Action Steps

Lesson Preparation

=sSpace: Rehearse in the space where the WOW! Will take place of at least one of
the run through, if possible. Offer quiet spaces for small groups to work together for
practicing the question and answer session. presentation

video

2. All materials for student WOW!

=*Group: students will work in groups of 5 that you select for the Hook and in groups of 3. Handout: Practice Questions (1
3 that you select for practicing question and will work in the large group for WOW! for each student)
rehearsal.
4. Cool Cities Cards for each
*Resources: Set up technology for projecting the film ahead of fime and practice student.
the cues for starting and stopping the film as if is the actual WOW! If there are
volunteers available, they can play the role of audience and ask questions about
the Action Steps just like the audience will on the day of the WOW! Cut Cool Cities
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*Objective: Effectively use visual aids in a presentation. Summarize the resources or groups of people that can be

impacted across a global world.

Hook: Climate Conference Minutes

*Do Now / Warm Up

1. Divide the class into 3 or 4 groups based on where they are sitting.

2. Students choose a card with details about a Mayors action plans and
commitments to reducing carbon emissions in their cities.

cSAY: These are all actions that mayors other leaders have taken on behalf

of cities and countries, which is a little different from the kind of action plan
we have created.

Share with your group of 5:

*your own favorite new skill from this apprenticeship

*the city you drew

*Summarize what the city did to reduce their carbon emissions.

Transition: T SAY: “We've been talking about what can be done by and
individual or a school to reduce carbon emissions, and this activity helps us
think about what a state or city can do. Actions at a small, local scale

iRl EHBH PRI RIEIReriifs! folk more today abouj qigties

PRRaEIh S dhoBaTwara o

*Objectives / Agenda: Ask for a volunteer to read the objective and
agenda. Any questions about the objectives or agenda for today?
*Preview assessment: We will know we have mastered today's objectives
when | observe you effectively use visual aids in the WOW! rehearsal
question session and if you can summairize the resources that can be
impacted by global climate change across a global world. This will mean
we are ready for the WOW!

*Connections: In lesson 8 we identified several groups and resources that
are impacted by global climate change. We also have looked at how
the impacts of global climate change will affect people in different
countries and communities differently. For example, if people have
money to buy water and move their buildings and home to new sites.
*Direct Teach Lefs list together the groups and resources that we have
included in our WOW! presentation. We've talked about both local and
global impacts, so you can include both here. (Write student responses
on the board).

*Throughout the apprenticeship we have discussed how many different
groups of people and communities might be impacted by global climate
change. We need to remember that the reason we want to take these
steps is because they will benefit the global world, not just our school.
ASK: Which groups and resources are not included in our WOW! that are
also impacted by global climate change?

*Transition: Lets remember this global perspective when we rehearse
today. We will have some practice answering audience questions during

Student Says... g

During this lesson’s
rehearsals, students might
want fo make major
changes to the script or
plan. Try to avoid major
changes, so that students
have plenty of time fo
prepare and tfo prevent
confusion on the day of
the WOW!

Closer Look!

O

Details about city initiatives
are available at Cool
Cities: http://coolcities.us/.

This activity helps students
reflect on the scale of the
action steps they have
created- most of the steps
are small changes on a
local level. Though
apprenticeship have
discussed how many
different groups of people
and communities might be
impacted by global
climate change, the
solutions they offer are
focused on actionable
steps in their own

~Armmiinitiac


http://coolcities.us/
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*Objective: Speak slowly enough for the audience to understand. Estimate the impact of actions or choices on global

resources or societies.

25 Minutes

Drum roll Pleasel! It is our privilege to show the video of the webinar we
recorded last time.

r SAY: Based on what we just saw, we can work on more rehearsals for the
next 10 minutes This includes infroducing the recording with the scripts we
wrote, running through a viewing of the film, and providing a closing in
which we discuss the action steps with the audience and tell our audience
that we can answer any questions they may have.”

Remind students that if they are not speaking at any point in fime, their job
is fo be listening and watching the rehearsal to offer suggestions for
improvement. Give students key areas to focus on for rehearsals such as:
*speaking loudly and clearly; keeping pace when going through the
slides, referring to visuals with specific comments.

sShare out: Ask several students to share one of the ways they used the
visual aids to help you answer the questions from your partner ( might
include- | described what a graph was showing, | would look back at a
slide, | showed them the list of the questions we asked, photos from our
field trip, photos from our school, etc).

Aesthwifipr2:-Nra dtiding ‘Questiopgrsed our webinar, lets reh@Minitifes

whole presentation we can practice answering questions before our
%95r\1/$|chons: This activity connects to our discussion about how to share

information with your audience so that they clearly understand:

2.What you did

3.What you found out

4 What action you recommend based on what you found out

WSAY: “When we finish our explanation, the audience may want to clarify
something they didn’t understand in the presentation. This is a great
chance to demonstrate what you have learned. Practicing these
questions will help you be prepared for their questions.”

Explain the questions on the handout. Model a complete answer to one of
the questions.

With a partner, choose 4 of the questions on the list. Ask each other them
and give a response just like you would if we were are the WOW! and an
audience member asked you the question.

*Use specific examples

=Refer to the action steps and visual aids to help you

=Use great presentation skills including: speaking slowly, loudly and clearly;
using eye contact,

=Share out: Ask several students to share one of the ways they used the
visual aids to help you answer the questions from your partner ( might
include- | described what a graph was showing, | would look back at a
slide, | showed them the list of the questions we asked, photos from our field
trip, photos from our school, etc). We will have a great audience who

Activity 1 Rehearse

Missing Parts...

6

Students might feel like they
don’t need fo practice any
more because they know the
part. Help students remember
than extra practice will make
fransitions smoother and that
there is always room for
improvement.

If they feel well prepared for
the WOW! presentation they
can confinue to prepare for
audience questions even
more. You can provide
additional roles and
responsibilities to students who
are not feeling challenged by
rehearsal. Talk with your TL
about organizing these
additional roles.

Additional Notes

D

As you go around to groups
fo listen for mastery of the
questions and answers, you
can also provide pointers
for their presentation skills.

Avoid making major
changes, but you can give
examples of strong
presentation skills and offer
direct feedback on how
students are using these
skKills.

You might choose to talk
with students individually
about a suggestion instead
of sharing the suggestion in
front of the large group.
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*Objective: Speak slowly enough for the audience to understand. Estimate the impact of actions or choices on global

resources or societies.

Activity 3 Rehearse 25 Minutes

f SAY: the goal for this rehearsal is for you to feel completely comfortable with the WOW! And
the role and responsibilities you will have. We'll
Lets start with any questions you have about what will happen at the WOW!

Turn to your partner and say:
5. 1thing about our rehearsal earlier today that was successful
6. 1thingabout the rehearsal earlier today that could still you use some work

Ask for a few volunteers to share.
Provide clear instructions for improving the performance if necessary.

Rehearse the WOW! With a full run through.

Students should make notes of any improvements when they are not presenting in the WOW!
The expectation is that all students are attentive to the WOW! Because they will be asked to
provide clear feedback to their classmates.

Debrief with students

Did we make some improvements from earlier today: What were they?
Run through any parts of the WOW! That need extra practice.

Provide encouragement that the WOW! will be a great success.

=Transition: | think we are completely ready to show what we have learned in our WOW!

\/ Assessment 10 Minutes

*Key Question: Summarize the resources that can be impacted by global climate change
across a global world.

Talk to the person next to you for 5 minutes to summarize the global resources that will be
impacted by global climate change.

*Demonstration of Mastery: as you walk around the room, listen for students connecting
local action steps with impact on global communities. The resources that they can mention
are water, coastal land, migration and conflict, and famine are possible answers.

*Transition:| heard several ways that global climate change will impact the global world.
Some of these are... | noticed these in your rehearsal of questions as well. We're ready to show
what we have learned to do in our WOW!

AN\

Having the expectation that
students will provide feedback to
the group about how to improve
the WOW! Encourages them to
be an attentive audience.

Field Tips

Your TL may have other
suggestions about tasks that
students can do who are not
speaking in the WOW! At any
given time. Structuring this time
will help manage students
behavior and limit distractions
from the objectives of the day.

Future Plans m

Next week is the WOW!

Give your apprentices a reminder
about what the WOW! timeline
will be like. This is a great time
to remind apprentices about
expectations.

Remind students of any materials
they should bring and of the
logistics : where, when, who can
come, etc.

Answer any questions students
may have about the WOW! in
general or their responsibilities
for the WOW!
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PRACTICE AUDIENCE QUESTIONS

Choose 4 of the questions below to ask your partner to practice for the WOW!

Questions about how you collected data:

How did you know how efficient the refrigerator/heater/

What transportation emissions did you include?

How do you know that the data you collected on mileage is valide

How did you make sure the questions you asked the principal were valid?

Questions about how you chose the action steps:
Why is tfransportation included?

Why did you recommend cutfting down by __ instead of e

How will help global climate change?

Why does it matter if you do when there are so many carbon emissions from
factories?

How can be effective if only your school does it?

Why did you choose this number of action steps?
Which of the action steps do you think will have the most impact on global
resourcese

Questions about how you created visuals for the data:
What does graph show?

What is the axis on graph?

Why did you decide to show the graph about e

Questions about the apprenticeship?
Do you want to have a STEM careere Why or why note
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Cool Cities

Mayor Martin Chavez
Albuquerque, New Mexico

| co-sponsored the New Mexico Forest Re-Leaf Act.
The right tree in the right places can have positive
environmental, economic, and sociological impact.

As Mayor, | have launched a major Urban Forestry Improvement
Initiative to take advantage of all the ways trees help Albuquerque.

Our goal is to have 75,000 trees planted within two years
between the city and community group efforts.

* The city plants trees in parks, medians, and streetscapes. ..Trees provide shade, help to keep
Albuquerque’s air clean and provide visual diversity in the desert landscape.

* The Parks Department has worked with the U.S. Forest Service to create a Master Plan to
guide and direct the city on how to reach the desired goal of 60% canopy cover.

Mayor William D. Euille
Alexandria, Virginia

“In 2006, the City Council initiated a strategic and
comprehensive environmental planning process called

the Eco-City Alexandria initiative. Its objective was to develop
an environmental vision for the city named the Eco-City Charter,
which was adopted in 2008, and an Environmental Action Plan,
which was adopted in 2009.

This action plan contains 48 goals, 50 preliminary targets,
and 353 actions that would span the course of 21 years.

Several short-term actions have been completed such as the following:

* Adopted a progressive green building policy for commercial and residential buildings
* Adopted the Urban Forestry Master Plan

* Hired an energy manager and developed an energy strategy
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Cool Cities

Apprenticeship n

Mayor Shirley Franklin
Atlanta, Georgia

Atlanta has developed an employee education and
outreach program called the Power to Change
campaign.

The purpose of this program is to engage all
city employees in how they can help reduce their
carbon footprint at work, home, church, etc.

It's great to see the innovation and excitement that
comes from our employees.

Individual actions like these will get us out of this crisis.”

Mayor Thomas M. Menino
Boston, Massachusetts

In 2007, | issued an executive order setting a goal

of 80% reduction in municipal emissions by 2050.

At the same time, our city issued its first comprehensive
Climate Action Plan describing and formalizing our
GHG reduction programs. As nearly 75% of our GHG
emissions come from the energy demand of the
building sector, we developed a comprehensive
green building strategy, including:

* A first-in-the-nation adoption of LEED standards for new private development
e A LEED Silver standard for municipal projects

» A $3 million green affordable housing program

e Purchase of electricity from renewable sources
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