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Welcome to the Energy 101 
Online Dialogue 1# 

 Energy in the Classroom 

#Energy101 

Today’s Agenda 
1) Introduction 
Energy 101 Initiative: Framing the Issue - Matt Garcia (3-3:10)  
2) Instructors in Energy Education Series 
Energy in the Classroom presentations  (3:10-4:00) 
3) Online Energy Education Discussion Forum (4:00-4:30) 
Interactive and pre-populated discussion points and comments 
4) Resources Discussion 4:30-5:15 
5) Conclusion (5:15)  
Summary, take-aways, action items, and next steps 

We encourage you to bring up topics of discussion using 
question function on your gotowebinar panel for the online 
virtual panel we will have following the Instructors in Energy 
Presentations.  
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The Energy 101 Initiative 
Framing the Issue 
#Energy101 

Dr. Matthew Garcia1  

Science & Technology Policy Fellow  
Department of Energy  

 

September 20th, 2013 
1All opinion presented are my own 
 All image rights and credits to original creators   
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 Launch of the Energy 101 Dialogue Series 
energy.gov/eere/education/energy-101-dialogue  

 Background on the Energy 101 Initiative  
energy.gov/eere/education/energy101   

Energy 101: Framing the Issue 

http://energy.gov/eere/education/energy-101-dialogue
http://energy.gov/eere/education/energy-101
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What is the Energy 101 Initiative? 

Promoting Energy Education in the Nation’s 
Colleges and Universities 

 
• A recognition of ongoing  post-secondary energy 

education efforts in the Nation’s colleges and universities.   
 
• Effort to further support and amplify those efforts  
 

• Encouraging the creation of energy courses, by 
lowering thresholds toward course creation and 
adoption 

 
• Facilitate and foster a coordinated national 

discussion on energy education at the post-
secondary level 

 
Overall Goals  
• Increasing the pathways available to students towards 

training, degrees and careers in energy and related fields 
(Energy STEM) 

 
• Increase the Nation’s Energy Literacy  
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The Energy Literacy Principles and 
the Energy 101 Framework 

A peer reviewed and agreed upon set of principles  
and concepts that define energy literacy 

 

Course outline  consisting of 5 Units of  
fundamentals  and 36 core concepts in the format of a  

semester long course 
 
 
 

1. Intro to Energy Course models 
2. Public comment 
3. Expert review  
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U4. Energy Technology & Practice 

4. Various sources of energy can be used to power human 
activities, often this energy must be transferred from source 
to destination. (Cores 4.2, 4.3, 4.4, 4.5, 4.6, 4.7) 

U2. Energy Basics 

1. Energy is a physical quantity that follows 
precise natural laws (Cores 1.2, 1.3, 1.4, 1.5, 
1.6, 1.7, 1.8) 

U1. Introduction to Energy  

1. Energy is a physical quality that follows 
precise natural laws (Core 1.1) 

2. Physical processes on Earth are the result 
of energy flow through the Earth system. 
(Core 2.6) 

3. Biological processes depend on energy 
flow through the Earth system. (Core 3.6) 

U3. Energy Sources 

2. Physical processes on Earth are the 
result of energy flow through the Earth 
system. (Core 2.2) 
4. Various sources of energy can be used to 
power human activities, and often this energy 
must be transferred from source to destination.  
(Core 4.1, 4.3, 4.5 , 4.7) 

6. The amount of energy used by human 
society depends on many factors. (Core 6.1) 

7. The quality of life of individuals and 
societies is affected by energy choices.( 
Core 7.3) 

U5. Energy Policy & Decision Making 

5.Energy decisions are influenced by economic, 
political, environmental, and social factors. (Cores  
5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7) 

6. The amount of energy used by human society 
depends on many factors. (Cores  6.3, 6.4, 6.5, 6.6, 
6.8) 

7. The amount of energy used by human 
society depends on many factors. (Core 7.1) 

• 5 Units 
• 1-3 sections  
• 36 supporting core concepts  

The 5 Units of the Energy 101 Course 
Framework- 36 core concepts 

Units 

Sections 
 (Cores) 
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U1. Introduction to Energy  

1. Energy is a physical quality that follows 
precise natural laws (Core 1.1) 

2. Physical processes on Earth are the result of 
energy flow through the Earth system. (Core 2.6) 

3. Biological processes depend on energy flow 
through the Earth system. (Core 3.6) 

U4. Energy Technology & Practice 

U3. Energy Sources 

U2. Energy Basics 

U5. Energy Policy & Decision Making 

1.1 - Energy is a quantity 
that is transferred from 
system to system. 

2.6- Greenhouse gases affect 
energy flow through the Earth 
system. 

3.6 Humans are part of Earth’s 
ecosystems and influence 
energy flow through these 
systems.  

Energy 101 Course Framework Unpacked Example 

UNIT 

Sections 

Cores 
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1.1 Energy is a quantity that is 
transferred from system to system. 
Energy is the ability of a system to do 
work. A system has done work if it has 
exerted a force on another system over 
some distance. When this happens, 
energy is transferred from one system 
to another. At least some of the energy 
is also transformed from one type into 
another during this process. One can 
keep track of how much energy 
transfers into or out of a system. 

Unit 1. Introduction to Energy  

2. Physical processes on Earth are 
the result of energy flow through the 
Earth system. (Core 2.6) 

1. Energy is a physical quality that 
follows precise natural laws (Core 
1.1) 

3. Biological processes depend on 
energy flow through the Earth 
system. (Core 3.6) 

2.6 Greenhouse gases affect energy 
flow through the Earth system. 
Greenhouse gases in the 
atmosphere, such as carbon dioxide 
and water vapor, are transparent to 
much of the incoming sunlight but 
not to the infrared light from the 
warmed surface of Earth. These 
gases play a major role in determining 
average global surface temperatures. 
When Earth emits the same amount of 
energy as it absorbs, its average 
temperature remains stable. 

3.6 Humans are part of Earth’s 
ecosystems and influence energy 
flow through these systems. 
Humans are modifying the energy 
balance of Earth’s ecosystems at an 
increasing rate. The changes 
happen, for example, as a result of 
changes in agricultural and food 
processing technology, consumer 
habits, and human population size. 

Framework Summary Document 

Cores Unpacked 

http://files.eesi.org/Energy-101-Course-Framework-Summary.pdf
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Energy 101 Framework Use 

Spring 2013, Pilot course at University of 
Maryland was offered 
 
• Resulted in a general Education Course Credit 
 
• More than 90 percent of the students who took the 

pilot indicated it helped them think about the 
complex issues or problems surrounding energy 

 
February 2013, Harford Community College in Bel 
Air, Maryland, received approval to teach a course 
based on the Framework, Introduction to Energy 
& Sustainability (SCI 109) 
 
• General Science Course 
 
• Transferrable to All State Higher  
      Education Institutions in Maryland 
 
In May of 2013, Cecil Community College received 
approval for Introduction to Energy & 
Sustainability  
 
• 4 hour credit courses: ENV 150 

 
 

http://energy.gov/articles/class-now-session-energy-101 

http://energy.gov/articles/class-now-session-energy-101
http://energy.gov/articles/class-now-session-energy-101
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Why are Energy Education and Energy literacy 
important topics to the Department of Energy? 

#Energy101 
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 Sustain a World-Leading Technical Workforce  

DOE Mission Goals:                        
Energy Workforce 

http://www.pinterest.com/energy/ #Energy101 

http://www.pinterest.com/energy/
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Increase Energy Literacy in the 
U.S. 

National Environmental Education and Training Foundation  “Energy 
Literacy in America1” 2002  

12% passed a basic quiz on awareness of energy topics 
 

75% believe they have a lot or fair amount of 
 knowledge of energy 

 
Similar studies done since 2002 have shown little energy literacy 

improvement (2012) 
http://www.clarkson.edu/cses/research/energylitproj.html 

 

#Energy101 

http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.clarkson.edu/cses/research/energylitproj.html
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• A better understanding of energy can: 
– Lead to more informed decision 
– Promote economic development 
– Lead to efficient energy use 
– Reduce environmental risks and negative impacts 
– Help individual and organizations save money 

 

Results of increased Energy 
Literacy 
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• In the process of creating the energy 101 initiative and 
creation of the framework, we uncovered a growing 
ecosystem of energy education in the post secondary 
setting 

 

Energy 101 Dialogue Series 
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Energy 101 Dialogue Series 
 

How do we best support and amplify ongoing efforts in energy education 
in the Nation’s Colleges and Universities? 

Energy Dialogue Series Activies / Goals  
• Identify issues surrounding increasing energy 

education opportunities and courses 
 

• Identify and share components of DOE and the 
federal training & workforce infrastructure to 
leverage 
 

• Report out best practices and Energy 
101/Energy literacy efforts  
 

• Communities of practice around post 
secondary energy education 

 

Dialogue #1: Energy in the Classroom 
• Sharing best practices in the teaching of 

fundamentals of energy and energy 
related courses  

• Sharing of resources for educators in 
energy education 
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2. Instructors in Energy 
Education Panel 

#Energy101 
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Energy Educators Panel Speakers 

Professor Leigh Abts - Research Associate Professor, University of Maryland  
Professor Daniel Kammen - Professor, Energy and Resources Group, University of 
California, Berkley; Director, Renewable and Appropriate Energy Laboratory  
Professor Andy Bunn - Associate Professor, Western Washington University; 
Director, Institute for Energy Studies 
Professor Douglas J. Reinemann - Professor, University of Wisconsin-Madison; 
Department Chair, Biological Systems Engineering  
Professor Kenneth Klemow - Professor, Wilkes University; Associate Director, 
Institute for Energy and Environmental Research  

All panelists views are their own 

http://energy.gov/exit?url=http://www.bioe.umd.edu/faculty/abts
http://energy.gov/exit?url=http://kammen.berkeley.edu/
http://energy.gov/exit?url=https://huxley.wwu.edu/people/bunna
http://energy.gov/exit?url=http://bse.wisc.edu/Douglas_Reinemann.htm
http://energy.gov/exit?url=http://www.wilkes.edu/pages/1970.asp
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Professor Leigh Abts - Research Associate 
Professor, University of Maryland  



  

                                Energy 101 by Design: 
                       
                        Designing a Sustainable World 
 
               Designing Quantitative Solutions for Energy 
                                         
 

Leigh Abts, Ph.D. 
Research Associate Professor 

A. James Clark School of Engineering 
& 

College of Education  
University of Maryland, College Park 

 
June 26, 2014 



  

Creating the Framework to Align  
the Energy Literacy Principles to  
21St Century Skills through Design 

Initial Project Funded by DOE to APLU with James Turner as PI 

 



  

Energy Literacy Principles form the Foundation 

                 Courtesy Department of Energy (DOE) 



  

The 21St Century Academic and Workforce Skills  
Frame the Competencies1 

1. NSF RET, PRIME and Inspire Awards 



  

Problem-
solving 

Learning 
Environments 

and Design 
(PSLED)1 

Understanding 
by Design  

– J. McTighe and G. 
Wiggins 

Universal 
Design for 
Learning  

–  D. Rose 

Social Cognitive 
Career Theory  
–  R. Lent, et al. 

Evidence 
Centered 

Design  
– R. Mislevy, et al. 

1. NSF RET and Inspire Awards 
2. Building and expanding upon the concepts outlined by D. H. Johansen and others 
3. Graphic developed by Dr. Laura Adolfie 

 
 

Align the Educational Design Theories Establish the Model1,2,3 



  

                       The Pilot Courses 
 
  A general curriculum classroom course for UMD Students: 
                  BioE 289A: Designing a Sustainable World  
 
 
             An online course for Active Duty and Veterans: 
       BioE 110: Designing Quantitative Solutions for Energy 
 



  

• Philosophy of Energy 1011 -  “Solid understanding of basic 
energy principles … develop critical thinking skills … making 
informed decisions about energy production, energy use, 
sustainable development and other issues.” 
 

• Philosophy of a UMD I-course2  - “Spark the imagination, 
demand intellect, and inspire innovation … challenge students 
to wrestle with big questions … examine the ways that 
different disciplines address them.” 

             Designing a Sustainable World3 
     Dr. Leigh Abts (Spring 2013 and 2014) and Dr. Idalis Villanueva (2013) 

3. Course developed through funding provided by DOE and NSF SITE RET 

   

   
   

1. http://www.eesi.org/energy101  
2. http://www.gened.umd.edu/i-series/iseries.php  

Courtesy of Ms. Angela Kang, FR LTSC 

http://www.eesi.org/energy101
http://www.gened.umd.edu/i-series/iseries.php
http://www.gened.umd.edu/i-series/iseries.php
http://www.gened.umd.edu/i-series/iseries.php
http://www.eesi.org/energy101
http://www.eesi.org/energy101
http://www.gened.umd.edu/i-series/iseries.php
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Utilize the PLTW Innovation Portal™ 

Courtesy Project Lead the Way 



  

  Online, Asynchronous Course for Active Duty and Veterans1,2 
                  Designing Quantitative Solutions for Energy 
                        UMD Faculty – Dr. Leigh Abts and Dr. Ian White 
 
 24 mathematics videos (Dr. Danny Barnes)3 based on the Wright State Engineering Math 
 
 4 virtual laboratory videos (Ms. Emily Hauser and Ms. Gail Wyant)4 filmed at Cecil Community College 
 
 12 energy-based application videos (Ms. Toby Ratcliffe)4 studio filmed 
 
 7 design videos to guide student projects submitted to Innovation Portal (Dr. Leigh Abts)4 studio filmed 

aligned to the PLTW Innovation Portal™ 
 
 11 Career mentoring videos (Center for Energy Workforce Development)5  
 
 4-credits from UMD6  

1. Funded by Advanced Distributed Learning Initiative and National Science Foundation. 
2. Building upon concepts originally proposed by Dr. Ian White and Dr. Jennifer Wolk derived from Dr. Nathan Klingbeil’s Wright State Course. 
3. Videos  production by the UMD Seigel Learning Center. 
4. Video production by Vanderpool Films. 
5. Videos by the Center for Workforce Development. 
6. Credits offered through the UMD Office of Extended Studies. 

Authored: 
SoftChalk™ 
 
Delivered:  
CANVAS™ LMS 



  

           A Unit-level PSLED 

Template developed by Ms. Tami Imbierowicz 



  

          UbD – UDL – ECD – SSCT Template Sample 

Template Design and Content: Dr. Stephanie Moore, Dr. Rosemary Reshetar, Ms. Toby Ratcliffe, 
Ms. Emily Hauser, Ms. Gail Wyant, Dr. Laura Adolfie and Dr. Leigh Abts  



  

               ? 
 
 
Course: http://ter.ps/bioe110   
Contact: labts@umd.edu  
 

http://ter.ps/bioe110
mailto:labts@umd.edu
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Professor Daniel M. Kammen  
Energy and Resources Group, University 
of California, Berkley 
 
Director, Renewable and Appropriate 
Energy Laboratory  

Prof. Kammen has taught Energy and 
Society for 15 years; the course is the 
combined undergraduate and graduate 
gateway course to interdisciplinary energy 
science, engineering, financial and policy 
studies at UC Berkeley.  It has been a 
mOOC for over a decade at 
http://er100200.berkeley.edu  

http://er100200.berkeley.edu/
http://er100200.berkeley.edu/


Kammen - ER100 Lecture 1: page 32 

Energy and Society in two slides: slide 1 

Scales of analysis 



Kammen - ER100 Lecture 1: page 33 

 
ER100 - Lecture #3 - Page 33 

Energy Stocks & Flows for the Earth 
 Energy and Society in two slides: slide 2 



Kammen - ER100 Lecture 1: page 34 

A mOOC (managed Online Open Course - http://er100200.berkeley.edu) 



Kammen - ER100 Lecture 1: page 35 

 Goal: build and use toolkits for energy studies 

Analytic methods Systems methods Forecasting methods 

Life-cycle  
methods 

Policy 
 analysis  
and action 
methods 



Kammen - ER100 Lecture 1: page 36 

Access narratives  
of energy 



Kammen - ER100 Lecture 1: page 37 

Best Research-Cell Efficiencies 
Science and engineering narratives of energy 



Kammen - ER100 Lecture 1: page 38 

Source: Business Week Aug. 2004 

The Greenland Ice Sheet Climate narratives of energy 

D Kammen: Svalbard, Norway 



Kammen - ER100 Lecture 1: page 39 

Policy narratives of energy 

2010 2050 2030 2020 2040 

20% energy 
with 20% 
biomass 

20% RPS 

Once-through 
cooling (proposed) 

80–85% GHG 
reduction 

33% RPS 
20% biomass 

target 

–10% forecast 
demand 

500 MW 
rooftop 

PV 

3000 MW 
Distr. PV 

200,000 solar 
water heaters 

+4000 MW 
Combined 

Heat & 
Power 100% zero-net energy 

residential construction 

100% zero-net energy 
commercial construction 

 
RPS: 51% (proposed) 

SB17 – Smart 
Grid plans 

SB1368 & AB1270 – 
Power emission and 

low-carbon fuel 
standards 

 Pipeline of innovations: scientific, technical, market, managerial and environmental 

Mandates: 
1 million solar roofs 

1 million EVs 

Carbon cap and trade market 
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Professor Andy Bunn  
Associate Professor, Western Washington 
University 
Director, Institute for Energy Studies, 
Western Washington University  

Andy Bunn is the director of the institute for 
energy studies at Western Washington 
University. The institute is a cross-college 
venture designed to meet the demand for 
education and training related to human 
production and use of energy through 
interdisciplinary programs that combine science, 
technology and engineering with economics, 
business management, public policy, and 
sustainability 



https://energy.wwu.edu/  

https://energy.wwu.edu/


Lessons learned while teaching energy 
without a license 
• Getting into the field 
• Local issues 
• History 
• Units 
• Thermodynamics 
• Working with data 

42 







Locomotive hauling coal from Lake Union, Seattle, ca. 1871 45 



Units 
• Units are like language 
• The beauty of units 

are hard to describe 
to nonscientists 



Units 

• The units are ugly – just the way it is 
– Tons of oil equivalent, terawatt-hours, Quads 
– Horsepower?!?!  (550 foot pounds per second) 

• We typically use kilowatt hours (kWh) 
– Unit on our electric bill, costs less than dime 
– A 40 W bulb left on all day, or the work a servant 

can do 
– US: ~239kWh per person per day 



Thermodynamics 

• Class discussion about first and second laws 
– Where did the energy go when I biked up the hill 

to campus today? 
– What’s the difference between energy 

conservation in physics and in policy? 
 
– Give an example of the second law in your every 

day life 
– Does evolution disprove the second law? 

48 



Electric Power Industry Generation by Primary Energy Source, 1990-2012, Washington 
http://www.eia.gov/electricity/state/washington/ 

Working with data 
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Professor Douglas J. Reinemann, University 
of Wisconsin-Madison; Department Chair, 
Biological Systems Engineering  



Renewable Energy Systems 
 

University of Wisconsin – Madison 
Biological Systems Engineering 367 

Cross Listed with the  
Nelson Institute for Environmental Studies  



Texts and Web Resources 

• RETScreen International 
– Design Software 
– E-textbook 

• Required text 
• Renewable Energy for a Sustainable 

Future 3rd Edition 
• Godfrey Boyle 
• Pre-order for 1 Nov release 

 



Design Projects 
• Renewable Energy System (RES) design projects  
• We recommend you use RETscreen to do the analysis 
• Making a pitch to ‘sell’ this RES project to: 

– A Company or group of Investors 
– A Homeowner (Your Uncle Vince) 
– A Governmental or Non-Profit organization 



Each technology module 
• Overview of the state of the art and application  
• Review of collection, processing and conversion 

systems 
• Engineering calculations of energy and power  
• Special issues relating to limitations, scale, 

economics and policy 
• Overview of environmental impact/implications  
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Professor Ken Klemow, Wilkes University; 
Associate Director, Institute for Energy and 
Environmental Research  

Ken Klemow has served on the Wilkes University 
faculty for over thirty years, where he teaches 
courses in botany, ecology, and energy.  His 
research focuses on restoration of lands and 
waters damaged by anthracite coal mining in 
northeastern Pennsylvania.  For the past four 
years, Ken has led Wilkes's Energy Institute, where 
he is a PI for a DOE contract involving assessing 
Marcellus Shale impacts on surface waters.  Ken 
has also been active with the Ecological Society of 
America's education initiatives for over 20 years, 
and will lead several sessions exploring the 
interface between ecology, energy, and education 
at their annual meeting later this summer. 



Kenneth M. Klemow, Ph.D. 
Professor of Biology and Environmental Science 

Associate Director, Institute for Energy and Environmental 
Research 



 Provide a broad overview of energy topics for 
Wilkes students 
◦ Energy-related concepts discussed within >20 

courses at Wilkes, but no single course focuses on 
energy 

 Gateway to interdisciplinary energy minor 
under development 



 “Small”, private, non-
sectarian, comprehensive 
university in northeastern 
PA. 
◦ Liberal arts tradition 
◦ 2,100 undergrads 
◦ Popular majors include 

biology, engineering, 
business, psychology, 
education, communications 

◦ Most students from PA, NY, 
NJ 
 



http://www.communitywalk.com 

http://www.marcellus-shale.us 

http://pashto.wunderground.com 



 Fall 2013 
 40 enrolled, 34 finished 
 Mostly non-majors 
◦ Students took class as “Science” Elective 

 Class level: 
◦ Mostly sophomores and juniors 

 Course website: 
◦ http://klemow.wilkes.edu/BIO-EES-105.html 

 Meetings: Weekly, 3-hour lectures 
 
 

http://klemow.wilkes.edu/BIO-EES-105.html


 Kenneth M. Klemow, Ph.D. 
◦ Plant ecologist 
 Policy, communicating science 
◦ Wilkes faculty since 1982 
◦ Energy credentials 
 Restoration of ecosystems 

damaged by anthracite mining 
 Consults on windfarm projects 
 Twice taught courses on 

Alternative Energy 
 Leads Wilkes Energy Institute 
 PI of $880K contract with DOE 





 Sessions 1 – 4:  Intro, physical and biological 
basis for energy 

 Session 5: Webquests 
 Sessions 6-13: Presentations on energy 

types: 
◦ Cluster 1: coal, petroleum, Hubbert curve, natural 

gas, nuclear,  
◦ Cluster 2: hydropower, solar, geothermal, wind, 

hydrogen, biomass/biodiesel, ethanol 
◦ Faculty overview, then student teams 

 Session 14: Guest lecture on Smart Grid 
 
 



 Consider holistically 
◦ All energy types 
◦ Supply, demand, technological, environmental, 

social, economic 
 Try to not advocate one option over another 
 Climate change as a scientific consensus 



 Students organized into teams of 3-4, 
ensuring diversity of majors and academic 
achievement 

 Each team focused on one energy type 
◦ Based on WebQuest 
 Prompting questions 
 Posted websites 
◦ Each presentation lasted 20 minutes 

http://klemow.wilkes.edu/Coal.Webquest.html


 Exams (students permitted “cheat sheet”) 
◦ Gave one retest on problem set 

 Beginning and ending surveys 
 Website–evaluation rubric 



 Students diverse in aptitude, attitude 
 Math phobia was a big issue, especially at 

beginning. 
◦ 1/3 class struggled but mastered expected concepts 
◦ 1/3 of class struggled and largely gave up. 
◦ 1/3 of class had no problem; often resented students 

with math issues 
 Weekly meeting time prevented continuity. 
 Students desired more hands-on experience. 
 Evaluations positive, but diverse (ranged from “I 

want to take energy minor” to “worst course 
ever”). 

 Many found textbook overwhelming. 



 Will retain 
◦ Webquests / student presentations 
◦ Diverse perspective (all energy forms, multiple 

aspects) 
 Will change 
◦ Adopt three one-hour meetings per week for 

continuity 
◦ More guest speakers 
◦ More hands on / demonstrations 
◦ Try even harder to explain quantitative concepts 
◦ Perhaps adopt another text 



Ken Klemow 
Biology Department, Wilkes University 

Wilkes-Barre, PA 18766 
Kenneth.klemow@wilkes.edu 

570-408-4758 
Facebook: DrKlemow 

Websites: 
Klemow.wilkes.edu 
Energy.wilkes.edu 

mailto:Kenneth.klemow@wilkes.edu
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3. Online Discussion Forum 

#Energy101 
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• Recommended Course Content (textbooks, multimedia, 

simulations) 
•  Best practices in communicating complicated energy 

concepts 
• Useful interdisciplinary examples 
• Digital resources and Digital tagging of resources 

Topics for Discussion 

How do we promote Energy Education in 
the Nation’s Colleges and Universities? 
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4. Energy Education Resources 

#Energy101 
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Resources- Speakers 

 
Professor Justin Hougham – Northwest Advanced Renewables 
Alliance - Assistant Professor, University of Wisconsin-Extension; 
Director, Upham Woods Outdoor Learning Centers  
 
Todd Cohen SEED Center - American Association of Community 
Colleges; Director, Sustainability Education and Economic 
Development Centers 
 
Dr. David Blockstein National Energy Education Summit - 
National Council for Science and the Environment; Senior Scientist 
and Director of Education 

http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.uwex.edu/ces/4h/uphamwoods/intro/contact.cfm
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.ncseonline.org/david-blockstein-phd
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Professor Justin Hougham  
Assistant Professor, University of 
Wisconsin-Extension; Director, Upham 
Woods Outdoor Learning Centers  



Northwest Advanced Renewables Alliance 

Education at the Speed of Research: 
Integrating Research and Education 

R. Justin Hougham 
NARA Education and Outreach 

Assistant Professor, University of Wisconsin-Extension 
justin@nararenewables 







Flow for Education and Outreach of NARA research 

Transportation Feed Stock -Life Cycle 
Analysis  
-Community 
Partnerships 
-Capitals 
Framework 

Pretreatment Biofuel and 
co-products Conversion  



Flow for Education and Outreach of NARA research 

Transportation Feed Stock -Life Cycle 
Analysis  
-Community 
Partnerships 
-Capitals 
Framework 

Pretreatment Biofuel and 
co-products Conversion  



Flow for Education and Outreach of NARA research 

Research Data, Print Media, Digital Media, Social Media, Academic Publishing 

Transportation Feed Stock -Life Cycle 
Analysis  
-Community 
Partnerships 
-Capitals 
Framework 
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Impact  
 

Energy Literacy 
- Curriculum 
- Media 
- Assessment 

 
 
 

- 2500 k-12 students/yr through direct instruction 
- 60 teachers/yr through direct instruction 

- 2600 K-12 students through these teachers 
- 16 graduate students/yr through year-long coursework 
- 1000’s of contacts through web-based resources  

- Blog 
- Matrix 

 
 
 
 
 
 



EnergyLiteracyPrinciples.org 



Energy Literacy Framework 



Connection to NARA 



Site functions and uses 



Search 



Search 



Browse 



Organization of featured content 



Featured Content 



Assessment 



Cases: Websites and Blogs   



Cases: Websites and Blogs   



Cases: Facing the Future  

Curriculum created by Facing the Future 
2013 Launch 
Online and print resource 



Cases: Facing the Future  

Exploring energy literacy and biofuels 
- Activities parallel some NARA 
functions 



Cases: Facing the Future  

Stakeholder activity 



Cases: Facing the Future  

Supply chain  



Cases: Facing the Future  

Use of NARA field data and media 



Cases: McCall Outdoor Science School  

Field-based inquiries for  
 graduate students 
 teachers 
 k-12 students 



Cases: McCall Outdoor Science School  

MOSS Graduates Field testing 
curriculum 



Cases: McCall Outdoor Science School  

MOSS k-12 students in the field  



Cases: McCall Outdoor Science School  



Cases: McCall Outdoor Science School  

Testing curriculum development with 
graduates adds value and usability 



Curriculum published for national 
teacher audience 



Upham Woods Outdoor Learning Center 



Cases: Imagine Tomorrow  



Cases: Imagine Tomorrow  

Teacher professional development model  
- Support and workshops for teachers 
- Direct support from NARA researchers 
    - Natalie Martinkus 
    - Indroneil Ganguly 

 



Cases: Imagine Tomorrow  

Student projects from across the state brought to 
Pullman to compete 



Cases: Imagine Tomorrow  
Specific example of teacher and students from a NARA community. 



Cases: Long Term Soil Productivity   

LCA 
Sustainability 
and 
Context 



Cases: Long Term Soil Productivity   

Methodology that informs 
inquiry  



Cases: Long Term Soil Productivity   

Methodology that informs 
inquiry  



Cases: Long Term Soil Productivity   

Scott Holub 
Nathan Meehan  
Weyerhaeuser 
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Cases: Outreach Efforts 
 



Grad FtF 

Flow for Education and Outreach of NARA research 

MOSS Web IT K-12 

Research Data Print Media, Digital Media, Social Media, Academic Publishing 

Transportation Feed Stock -Life Cycle 
Analysis  
-Community 
Partnerships 
-Capitals 
Framework 

Pretreatment Biofuel and 
co-products Conversion  

Education and Outreach Products & User Groups 



Moving Forward 

Ways to connect to the Energy Literacy supply 
chain: 
- Using Datasets in lessons 
- Graphics to enhance projects 
- Guest talks 
- Student and teacher support 
- Contribute to energylieteracyprinciples.org 
 
 
 
 
 



Northwest Advanced Renewables Alliance 

Education at the Speed of Research: 
Integrating Research and Education 

R. Justin Hougham 
NARA Education and Outreach 

Assistant Professor, University of Wisconsin-Extension 
justin@nararenewables 
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Todd Cohen (SEED Center) - American 
Association of Community Colleges; 
Director, Sustainability Education and 
Economic Development Centers 

Todd Cohen directs the American Association of 
Community College’s (AACC) Sustainability Education 
and Economic Development (SEED) Center, a multi-
million dollar initiative designed to support the 
community college sector in ramping-up programs to 
educate America’s 21st century environmental and 
energy sector workforce. Through his leadership, SEED 
has become, in less than three years, a 485-member 
formal community of colleges sharing and implementing 
promising sustainability and clean technology education 
and workforce practices. Todd has over 15 years 
experience leading large-scale strategic planning and 
evaluation initiatives around the country aimed at 
enhancing the competitiveness of regions through post-
secondary, workforce and economic development 
collaboration.  



The SEED Center and Energy 101 
June 2014 
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Community Colleges in the U.S.  
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45% 
…of all U.S. undergraduates 

13 million students 

1,132 community colleges 
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Supporting community colleges in educating for 
and building a clean economy 

 
 

Supported by the Kresge Foundation 



482 SEED Colleges 
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 LEADERSHIP DEVELOPMENT 
(senior-admin peer mentoring; 
sustainability messaging) 

 
 EDUCATION & TRAINING 
RESOURCES  

(750+ online curricular resources 
and best practices, tools) 

 
 SHARING NETWORK 
(Peer-to-peer faculty 
mentoring, networking, 
professional development 
opportunities) 

 
 

 

 

 

All the tools your college needs: theseedcenter.org 



2013 AACC Survey 
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• 80+% of colleges offer at least one clean technology- 
or sustainability-focused course   

• ~400 clean tech or sustainability-related programs 

• College commitment to sustainability education (as 
either a core institutional function or important to 
education process): 85% 

 

 



Energy-Related Programs 
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47% 

44% 

51% 

42% 

57% 

37% 

51% 

44% 

42% 

43% 

12% 

12% 

12% 

13% 

17% 

21% 

21% 

24% 

27% 

33% 

0 1

Water conservation/water treatment

Transportation and alternative fuels

Renewables excluding wind and solar
(e.g. geothermal)

Sustainable agriculture

Sustainability

Wind

Green/sustainable building design

Commercial energy efficiency/ building
performance

Solar

Residential energy efficiency/weatherization

Percentage of Respondents 

Plan to offer or would consider Currently offer programs



Community Colleges & Energy 101 

• Capacity exists at community colleges to adapt 
Energy 101 curriculum  

• Interest is strong and growing 
• Suggestions:  

• Enhance awareness of the framework  
• Provide light TA/tools to increase adaptation 
• Connect with TAACCCT energy-related grantees (SEED has 

segmented those at): 
http://www.theseedcenter.org/Special-Pages/TAACCCT-
Resources-and-Support.aspx  
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http://www.theseedcenter.org/Special-Pages/TAACCCT-Resources-and-Support.aspx
http://www.theseedcenter.org/Special-Pages/TAACCCT-Resources-and-Support.aspx


Contact Info 
 
 

Todd Cohen 
Director, SEED Center, AACC  

Sustainability@aacc.nche.edu 
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mailto:Sustainability@aacc.nche.edu
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Dr. David Blockstein (National Energy 
Education Summit) - National Council for 
Science and the Environment; Senior 
Scientist and Director of Education 



National Energy 
Education 
Summit 

Organized by the Council of Energy Research and 
Education Leaders (CEREL)   

January 26, 2015 

Hyatt Regency Crystal City  
near  

Washington, DC 

ncseonline.org/2015-national-energy-education-summit 
 



Federal Resources for students and 
post secondary energy education 
#Energy101 

Dr. Matthew Garcia1  

Science & Technology Policy Fellow  
Department of Energy  

 

September 20th, 2013 
1All opinion presented are my own 
 All image rights and credits to original creators   
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1. Competitions  
2. Internships 
3. Federal 

partners in 
education & 
Workforce 
training 

Opportunities for Student 
Engagement 
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National Clean Energy Business Plan Competition – 
National Competition 

About the NCEBPC 
◊ 600 teams involved in 2012-

2013 NCEBPC 
o More than 55 startups 

incorporated 
o 55 patents and disclosures 

have been filed 
o 89+ jobs created  
o More than $19M in 

follow-on funding  
◊ Over $700k in prizes across the 

country for participants 

The National Clean Energy Business Plan Competition is a student-
led competition comprised of six regional competitions, 

culminating in a National Competition in June.  
 
• Western Southwest Region (deadline: February 21, 2014) – Rice Business 

Plan Competition run by Rice University 
• Southeastern Region (deadline: February 14, 2014) – ACC Clean Energy 

Challenge run by University of Maryland 
• Eastern Midwest Region (deadline: varies by state, check here for more 

information) – Clean Energy Trust Clean Energy Challenge run by Clean 
Energy Trust 

• Western Midwest Region (deadline: February 24, 2014) – CU Cleantech 
New Ventures Challenge run by University of Colorado-Boulder 

• Northeast Region (deadline: February 28, 2014) – MIT Clean Energy Prize 
run by Massachusetts Institute of Technology 

• Western Region (deadline: March 4, 2014)  – First Look West run by 
California Institute of Technology 

 
  

Student Startups 

Universities & 
Researchers 

Industry & 
Investors 

http://alliance.rice.edu/rbpc.aspx
http://alliance.rice.edu/rbpc.aspx
http://www.accnrg.com/
http://www.accnrg.com/
http://www.thecleanenergyexchange.org/Clean-Energy-Student-Challenge-2014/
http://www.thecleanenergyexchange.org/challenge/detail/Clean-Energy-Student-Challenge-2014/
http://www.thecleanenergyexchange.org/challenge/detail/Clean-Energy-Student-Challenge-2014/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://cep.mit.edu/
http://cep.mit.edu/
http://flow.caltech.edu/
http://flow.caltech.edu/
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Internships 

Science Undergraduate 
Laboratory Internships (SULI) 
Program 
  

The Office of Science offers research 
experiences for undergraduate students at 
the DOE National Laboratories. Interns in 
the SULI Program will perform research 
under the guidance of laboratory staff 
scientists or engineers, assisting on 
projects related to ongoing programs. 
There are internship openings at most of 
the U.S. national laboratories. 
science.energy.gov/wdts/suli 
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Listings of Energy and 
Manufacturing education and 
workforce related programs 
across the federal government 
including DOE programs and 
activities.  
 
Energy.gov/eere/education/federal-energy-and-
manufacturing-workforce-training-programs  

Federal Energy and Manufacturing 
Education and Workforce Training  

http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
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Education and Workforce Homepage 
Energy.gov/eere/education/education  
 
Competitions  
Energy.gov/eere/education/competitions    
 
Internships 
Energy.gov/eere/education/find-internships  
 
Federal Energy and Manufacturing Workforce Training Programs 
Energy.gov/eere/education/federal-energy-and-manufacturing-
workforce-training-programs  

Resources and Useful Links 

http://energy.gov/eere/education/education
http://energy.gov/eere/education/competitions
http://energy.gov/eere/education/find-internships
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
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5. Conclusions and Next Steps 

#Energy101 



152 | Innovation & Commercialization eere.energy.gov 

The ask:  What do we need to increase efforts and access to energy 
education in the nations universities and community colleges? 
 
The takeaway: The answers, and best practices reside with the energy 
education community.  
 

 

Energy 101 Dialogue 1# Conclusion 

#Energy101 
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Next Steps: Finding ways to engage with you and get your 
input! 

Energy 101 Initiative website 
Energy.gov/eere/energy101    

Energy 101 Inbox: Energy101@ee.doe.gov  
Energy 101 Dialogue Series (Fall 2014): 

Next Dialogue will concentrate on institutional issues   
surrounding the creation of energy minors and majors 

Energy Literacy Virtual Town Hall- August 5th  
Energy.gov/eere/education/events/power-collaboration-

national-energy-literacy-virtual-meet  
 

Energy 101 Dialogue 1# Next Steps 

http://energy.gov/eere/education/energy-101
mailto:Energy101@ee.doe.gov
http://energy.gov/eere/education/events/power-collaboration-national-energy-literacy-virtual-meet
http://energy.gov/eere/education/events/power-collaboration-national-energy-literacy-virtual-meet
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