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Global Sustainability Education

FTF’s 3-part Framework: 

Global Issues – those that pose significant challenges for 
humanity and the planet today, such as energy, climate 
change, food security, and governance.

Sustainable Solutions – remedies that attempt to balance the 
interconnections between environment, society, and economy.

Positive Action – stories of hope and positive actions that people of all 
ages have taken; ways to engage students through action and involvement 



Small Group Activity
• Define energy literacy.  

• What can an energy literate person do? 
• What does an energy literate person know?
• What attitudes are embodied by an energy literate 

person? 

• Are you energy literate? 



How close was your definition/description of energy 
literacy to this framework? 

Any ‘aha’s’ while browsing this resource? 



Energy Literacy Videos

http://energy.gov/eere/education/downloads/energy-literacy-videos


You have 1 minute to 
think of and write down 
as many ways you use 
energy as you can! 

How do you use 
energy? 



Just Add Energy!



Categorizing Energy Use

UN Sustainable Energy For 
All Initiative

US Energy Information 
Administration



• energy: The ability of a system to do work or 
cause change

• kinetic energy: Working energy, or the energy of 
motion

• potential energy: Stored energy, or forms of 
energy that result from an object’s position or 
relationship with another object

How would you define energy (with your 
scientist hat on)?  



Energy 101
What are the different forms of energy? 

Which forms are classified as: 
• Potential Energy? 

• Kinetic Energy? 





Energy Transfer vs. Transformation

Marbles | Michael Roper | www.flickr.com Allana Rumble | with permission

https://search.yahoo.com/yhs/search?p=rube+goldberg+honda+commercial&ei=UTF-8&hspart=mozilla&hsimp=yhs-002


Energy Transfer vs. Transformation

https://search.yahoo.com/yhs/search?p=rube+goldberg+honda+commercial&ei=UTF-8&hspart=mozilla&hsimp=yhs-002


Discussion Questions
● How is energy related to your daily life?

● Why must you continue to fill your gas tank with gas? 

● For human energy needs, which forms seem most 
useful? least useful?

● What are some misconceptions people might have with 
these phrases below?   
○saving energy                                            
○energy conservation



Sources of Energy
Energy 101: 
Electricity Generation

NPR: Visualizing the 
U.S. Electric Grid

U.S. EPA’s Power Profiler

U.S. EIA

https://www.youtube.com/watch?v=20Vb6hlLQSg
http://www.npr.org/2009/04/24/110997398/visualizing-the-u-s-electric-grid
http://oaspub.epa.gov/powpro/ept_pack.charts
http://www.eia.gov/state/


Energy Sources 



Energy Source Packets

Fueling Our Future 

Page References

Elementary

• pages 65-67

Middle School 

• page 29

High School 

• pages 31-32



Renewable Nonrenewable

use directly 
produces 
carbon 
emissions

use does not 
directly produce 
carbon 
emissions

Carbon Combustion:  C + 02 → CO2 + heat

Fuel Use and Carbon Emissions 



Discussion Questions
● When you take into account the pros and cons of each energy 

source, which source(s) seem most sustainable? Why? 

● What could be some advantages/disadvantages of using many 
different energy sources (fuel diversity) to produce electricity?

● What are some patterns about energy sources you observe in this 
chart?



Think.Pair.Share
Draw 2 conclusions from this diagram.

Make 1 prediction about carbon emissions.

Source: Lawrence Livermore National Laboratory, www.llnl.gov

State Energy Flow Charts also available!!

www.llnl.gov


U.S. Carbon Emissions



Source: 

U.S. Energy Information 

Administration, Monthly Energy 

Review (March 2015), Tables 2.5 

and 3.8c, preliminary data



NGSS 4-ESS3-1 
• Obtain and combine information to 

describe that energy and fuels are 

derived from natural resources and 

their uses affect the environment.

Energy Literacy Framework
• 4.1 Humans transfer and transform 

energy from the environ. into forms 

useful for human endeavors.

• 5.2 Energy infrastructure has inertia.

• 7.4 Increasing demand for and 

limited supplies of fossil fuels affects 

quality of life. 



What happens in between well and wheel? 





Source: The Houston Museum of Natural Science; http://blog.hmns.org/tag/petroleum/

http://blog.hmns.org/tag/petroleum/


U.S. Energy Information Administration

www.eia.gov

http://www.eia.gov/


http://www.eia.gov/beta/international/index.cfm?view=consumption

U.S. Energy Information Administration, www.eia.gov

http://www.eia.gov/beta/international/index.cfm?view=consumption
http://www.eia.gov/


Where does our oil come from? 

Main sources of U.S. net crude oil 

and petroleum products, 2014

•Canada (38%)

•Saudi Arabia (17%)

•Venezuela (10%)

•Iraq (5%)

•Russia (5%)



Petroleum Administration for Defense Districts 

(PADDs)





Discussion Questions
● What are some of the insights you gained during this activity?

● What might your students gain from an activity like this?

● What are some of the social, environmental, and economic impacts 
of this supply chain?

● How would life be different without this supply chain? 

● How might this activity encourage systems thinking? 

● How is driving a global issue? 



UN SECRETARY-GENERAL BAN KI-MOON
MESSAGE TO THE CLEAN ENERGY MINISTERIAL MEETING 
MAY 2014

“ Sustainable energy is the golden thread that 
connects economic growth, increased social equity 
and an environment that allows the world to 
thrive. Low-carbon growth can foster decent jobs, 
empower women, promote equality, provide access 
to sustainable energy, make cities more sustainable 
and enhance the health of both people and the 
planet.” 

Energy is the golden thread… 



Energy: Interdisciplinary and Interconnected

Why might it be 
helpful to 

understand how and 
why global issues 

are interconnected? 



Roderick Paige,
former us secretary of education
“Ours is a world of 24-hour-news cycles, global 
markets, and high-speed Internet. We need to look no 
further than our morning paper to see that our future, 
and the future of our children, is inextricably linked to 
the complex challenges of the global community. And 
for our children to be prepared to take their place in 
that world and rise to those challenges, they must first 
understand it.” 



Transportation Fuels
● What factors do people 

consider when deciding 

which fuel to use in their 

vehicle?

● How are transportation 

fuels related to 

sustainability? 



What’s In Your Tank?

Fuel 1 Fuel 2
Price at the Pump $3.52/gal $3.24/gal

Miles to Fuel Station 0.4 miles 24.0 miles

Price per Unit Energy $30.52/mBTU $39.69/mBTU

Flex Fuel Car Needed? No Yes

Feedstock Type Petroleum Sugarcane

Fuel Type Gasoline Ethanol (E85)



Feedstocks & Sustainability

feedstock:
The raw material 
used in 
manufacturing or 
processing. 

biofuel:
Fuel made from 
biomass 
(living/recently living 
organic matter). 



USDA awards $136M for advanced biofuels
September 28, 2011 | admin
Biofuels Digest

“Five university-led consortia receive $15M-$40M grants for 
diesel, gasoline, and renewable jet fuels.”

1. University of Washington, $40M, sustainably grown woody energy crops to biogas 
and renewable aviation fuel

2. Washington State University, $40M, from closed timber mills to renewable 
aviation fuel

3. Iowa State University, $25M, from native perennial grasses to advanced biofuels 
and biochar

4. Louisiana State University, $17.2M, from energy cane and sorghum to 
reinvigorate sugar and chemical industries

5. University of Tennessee, $15M, sustainable feedstock production (switchgrass and 
woody biomass)

Source: http://www.biofuelsdigest.com/bdigest/2011/09/28/usda-awards-136m-for-advanced-biofuels/



Why would the federal government 
want to reduce the amount of crude oil 
used in our nation? 
• National security
• Environmental protection
• Economics
• Nonrenewable resource 
• Secure, consistent supply 



“Breaking” News
• As Ethanol Takes Its First Steps, Congress Proposes a Giant Leap 

(New York Times, 2007)

• Bioenergy: Fuelling the food crisis?
(BBC News, 2008)

• Is Ethanol a Solution, or a Problem? 
(New York Times, 2011)

• USDA awards $136M for advanced biofuels 
Five university-led consortia receive $15M-$40M grants for diesel, 
gasoline, and renewable jet fuels (Sept 2011)

• US Navy, DOE, USDA award $210M for 3 biorefineries and mil-spec 
fuels  (Sept 19, 2014 | Jim Lane | Biofuels Digest)



How would you define sustainability? 





Feedstocks & Sustainability



Discussion Questions
• What was the value of addressing social, economic, 

and environmental aspects of energy?

• What drives fuel production? What are the roles and 
responsibilities of consumers? 

• Does renewable = sustainable? 

• What are the characteristics of a sustainable fuel? 
Could the same feedstock be produced both 
sustainably and unsustainably? 

• What else would you recommend investing in? 



Northwest Advanced Renewables Alliance

What if this…
…could fuel this? 

Think.Pair.Share. 
Should we do it?  Why or why not?



Performance-based Assessment



Reflection
• What aspects of human energy use do you 

think your students would most relate to?

• How is energy related to some of the big ideas 
that you teach? 

• Biggest take-away so far?



Northwest Advanced Renewables Alliance

Flying Planes with Trees? 

Dr. Tammi Laninga
Assistant Professor 

Huxley College of the Environment
Western Washington University

Overview of Wood-based Aviation Biofuels Supply Chains in the Pacific Northwest



Energy Literacy Matrix
energyliteracyprinciples.org 

• Energy Literacy Matrix



NARA Education Team





Sustainability



Performance-based Assessment





Energy Consumption: Choosing Your Lens



Total Energy Used
per country

Total Energy Used
per capita



Sustainable Solutions

UN Sustainable Energy for All

• personal solutions

• structural solutions

• leapfrog technology

PSA

Linkin Park supporting 
SE4ALL

Sustainable Energy for All

http://www.se4all.org/2014/09/23/linkin-park-supporting-sustainable-energy/
http://www.se4all.org/

