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Northwest Advanced Renewables
ll ( ) dAlliance (NARA) Education Overview

• Higher Education:Higher Education: 
– Summer Undergraduate Research Experience (SURE) 
program (10 weeks each summer)program (10 weeks each summer)

– The Bio‐IDeX program. The effort combines 
graduate programs at University of Idahograduate programs at University of Idaho 
(bioregional planning and land use policy) with the 
Integrated Design Experience (IDeX) at WSU.

– University of Washington’s IGERT program, focused 
on bio‐resource based energy.
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Northwest Advanced Renewables
ll ( ) dAlliance (NARA) Education Overview

• K‐12 Education:K 12 Education: 
– Development of bioenergy and biofuel education 
curriculacurricula 

• Facing the Future (FtF)

• McCall Outdoor Science School (MOSS)( )

– Imagine Tomorrow with BioFuels
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Facing the Future™
www.facingthefuture.org
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Fueling Our Future: 
Exploring Sustainable Energy Use

• Middle and High School 
9‐lesson curriculum units

• Aligned to national standards 
and Energy Literacy 
Framework

• Performance‐based 
Assessment modeled after the 
NARA projectNARA project

• Elementary Curriculum in 
Developmentp
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For more information:For more information: 

Danica HendricksonDanica Hendrickson 
Curriculum Developer

danica@facingthefuture.org

f i th f twww.facingthefuture.org
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Building Energy Literacy Through 
Pl b d S i Ed tiPlace-based Science Education

Graduate Graduate TeachersTeachers studentsstudentsTeachersTeachers

K12 students K12 students 
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Graduate and K12 EducationGraduate and K12 Education
Learning to communicate bioenergy science to a 
broad audience

• 16 ‐ 20 graduate students per year
• Learn about the “big ideas” in bioenergy through 
interviews, field trips and review of the literature, p

• Develop communication and curriculum products for 
teachers and K12 students

Hands‐on Energy LiteracyHands on Energy Literacy
• 2500 students per year
• In partnership with Facing our Future
• Broad based lessons in energy topics with a focus on• Broad‐based lessons in energy topics with a focus on 
bioenergy

• Residential outdoor science curriculum
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Teacher Professional DevelopmentTeacher Professional Development
MOSS Imagines Tomorrow Webinar Series
20 t h hi “I i T ” t• 20 teachers coaching “Imagine Tomorrow” teams

• Connects teachers to scientists, teaching resources and 
support through the coaching process

• Monthly meetings throughout school‐yeary g g y

Adventures in Bioenergy Intensive WorkshopAdventures in Bioenergy Intensive Workshop
• 20 onsite participants, 20 online participants
• Provides teachers with content resources and problem‐based 
learning pedagogical modellearning pedagogical model

• Connects teachers to scientists and current bioenergy 
research

• 4‐day intensive curriculum with school‐year follow‐up
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Building Energy Literacy Through 
Pl b d S i Ed tiPlace-based Science Education

To learn more, please contact:

Dr. Karla Bradley Eitel
Director of Education
University of Idaho 

McCall Outdoor Science School

kbradley@uidaho edukbradley@uidaho.edu
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Energy Literacy Assessment
• Energy literacy is important to a secure and sustainable energy 

future as an informed public is likely to make better:
– Policy decisions about generation and efficiency mandatesPolicy decisions about generation and efficiency mandates
– Personal decisions about energy use

• Assessment allows researchers to:
– Determine the need for more energy education
– Assess the effectiveness of educational approaches

• Knowledge tests are used for energy literacy assessment They• Knowledge tests are used for energy literacy assessment. They 
require interaction with the subjects. Other NARA groups are 
developing based on DOE Energy Literacy Principles

• A rubric approach for assessing artifacts is being developed as 
an additional tool. Information follows:
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Imagine Tomorrow Overview
• Imagine Tomorrow challenges 9th through 12th graders toImagine Tomorrow challenges 9th through 12th graders to 

seek new ways to support the transition to alternative 
energy sources……………………. 

• Regional Four States:Regional Four States:
– Washington (established)
– Idaho (growing)

Montana (developing)– Montana (developing)
– Oregon (developing)

• Monetary and Certificate Awards
d f h f d• Teams do not pay for housing, food or registration

• Four Challenges Approach: Attracts Diverse Group of 
Students, Mentors, Judges, etc.
– Technology
– Design
– Behavior
– Specialty: Biofuels
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Imagine Tomorrow: Rubric Approach

• Rubric assessment approach is different than test 
approach because it:
– Can be applied to past works

– Requires no effort by the subjects

– May measure a more applied type of comprehension
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Energy Literacy Rubricgy y
Points

Topic 0 1 3 5p

Issue
Not 

addressed
Identify the issue Frame the issue

Professionally frame the 
issue

Solution
Not  Identify solution to 

Discuss a solution
Develop appropriate 

Solution
addressed the issue

Discuss a solution 
solution

Impacts 
Not 

addressed
Identify broader 

impacts
Discuss broader impacts

Examine broader 
impacts

Stakeholders
Not 

addressed
Identify 

stakeholders
Consider stakeholder 

perspectives 
Understand and address 
stakeholder perspectives

Technical  Not  Identify technical  Discuss technical 
Examine technical 

h l
Concepts addressed

y
concepts concepts

concepts as they relate to 
the project

Literature
Not 

dd d

Identify that there 
is outside

Use information from 
d

Examine information as it 
l h

Literature
addressed

is outside 
information

outside sources relates to the project

Langfitt, Q., Haselbach, L. and Hougham, R.J. (2014): Paper under Development 23



Application of Rubric Assessment
• Correlated to DOE Energy Literacy principles

– Energy Literacy: Essential Principles and Fundamental Concepts for 
E Ed ti 2013Energy Education, 2013.

http://www1.eere.energy.gov/education/pdfs/energy_literacy_1_0_high_res.pdf
– e.g. sub‐principle 6.2, “One way to manage energy resources is 

through conservation” was identified as a solutionthrough conservation , was identified as a solution
• Applied to Imagine Tomorrow energy competition deliverables
• Producing reliable results with identifiable trends between 

multiple ratersmultiple raters
• Could be used in other settings such as energy course 

assessment
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Preliminary Energy Literacy Rubric Assessment 
2014 Imagine Tomorrow HS Energy Competitiong gy p

• Both abstracts and posters most likely to address solution, then issue 

• Teams with average grade around 10‐11 show the most energy literacy• Teams with average grade around 10‐11 show the most energy literacy

• Energy literacy scores generally higher in more technical categories, as 
expected, particularly with inclusion of technology in scoringp , p y f gy g
– Highest to lowest: Biofuels, Technology, Design, Behavior

• Males and females score similarlyy

• Projects done in classes versus extracurricular score higher on average, 
especially for posters

• Teams with mostly repeat competitors score higher on average
• Projects from repeat schools or those from repeat advisors scored better on 

abstracts, but similar on posters

• Scores versus ‘advisor subject taught’ (STEM vs. not) were similar for both 
25



Biofuels LiteracyBiofuels Literacy

• Rubric adapted to biofuelsRubric adapted to biofuels

• Energy literacy principles connected to biofuels

i b i d i• Ratings being done on Imagine Tomorrow 
based on this rubric as well

• Trends not apparent yet

• Biofuels category entrant teams increasing!!!
– 11 in 2012 (9%) 18 in 2013 (12%) 30 in 2014 (16%)– 11 in 2012 (9%), 18 in 2013 (12%), 30 in 2014 (16%)
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Biofuels LiteracyBiofuels Literacy
Points

Topic 0 1 3 5

Issue
Not 

addressed
Identify an issue 
related to biofuels

Frame an issue 
related to biofuels

Professionally frame an 
issue related to biofuels

S l ti
Not  Identify solution to 

Di l ti
Develop appropriate 

Solution
addressed

y
the issue

Discuss a solution 
p pp p
solution

Impacts 
Not 

addressed
Identify broader 

impacts
Discuss broader impacts

Examine broader 
impacts

Stakeholders
Not 

addressed
Identify stakeholders

Consider stakeholder 
perspectives 

Understand and address 
stakeholder perspectives

Technical 
Concepts

Not 
addressed

Identify feedstock, 
processing, or 

distribution/collection

Discuss feedstock, 
processing, or 

distribution/collection

Examine feedstock, 
processing, or 

distribution/collection

Literature
Not 

addressed
Identify sources

Use information from 
outside sources

Examine information as it 
relates to the project
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Image Tomorrow enrollment Image Tomorrow enrollment 
and STEM major/minors

• 879 Imagine Tomorrow participants 

j

(2009‐2013) enrolled in U.S. colleges 

• 156 (18%) Declared a STEM major or 
minorminor

659 (75%) U d l d j• 659 (75%) Undeclared major



STEM Majors/Minors Declaredj /



8   ll  d ti   l  8+ year college graduation  cycle 
(usually major undeclared until final year)

Some IT participants were H.S. 
freshman, sophomore, etc. So, it could 
be 8+ years before a student graduates y g
from college. And, many college 
students don’t declare a major untilstudents don t declare a major until 
their final year.



100% Exposure 
100% of Imagine

p
100% of Imagine 
Tomorrow participants p p
exposed to STEM and 
environmental concepts



Di i g t d t  Disappearing students: 
Where did they go?!Where did they go?!

If a student gets married and changes 
her/his last name we generally haveher/his last name, we generally have 
no way to track them. So these 

b i l l f f l inumbers, particularly for females in 
STEM majors, can be a bit low. j ,



Engagement: number of people who our post was served to

Imagine Tomorrow Outreach: Social Media
Engagement: number of people who our post was served to
Reach: number of people who were served any activity e.g. likes, comments, etc. 

• March 1 – May 31: 
• Highest Engagement  296, May 16

• Highest Total Reach  815 on June 1.
• June 2 – July 11: 

• Highest Engagement 1961 on July 2Highest Engagement  1961 on July 2 
• Highest Total Reach  1969 on July 2 

225 page likes225 page likes



Website Traffic (07/01/2013‐06/30/2014) 

Frequency of Visits (07/01/2013 – 06/30/2014) 



Imagine Tomorrow Student Survey 2014



Imagine Tomorrow Student Survey 2014

10% 46% 44%Not what I want to do What I want10%

1%

46%

40%

44%

59%

Not what I want to do

Not fun

What I want 

Fun

23% 65% 13%Not academically easy

u

Academically 

4% 29% 67%Not inspiring

easy

Inspiring

1%
23% 76%Not interesting Interesting

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Imagine Tomorrow Historical Information

2008 2009 2010 2011 2012 2013 2014
Teams 86 89 94 114 112 133 14086 89 94 114 112 133 140
Schools 32 33 32 45 46 51 45

Students 296 302 332 363 433 502 542Students 296 302 332 363 433 502 542

% Female 48 45 54 55 48 48 45
% Male 52 55 46 45 52 52 55
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Imagine Tomorrow Historical Information

2013 Challenges Total Students % Male % Female

21% 33 67Behavior 21% 33 67

Biofuels 14% 59 41

Design 34% 52 48Design 34% 52 48

Technology 31% 62 38

104 50 50Student Winners 104 50 50
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Imagine Tomorrow SummaryImagine Tomorrow Summary
• Regional Four States:

– Washington (established)
– Idaho (growing)

Montana (developing)– Montana (developing)
– Oregon (developing)

• Interested in National Reach
• Four Challenges Approach: Attracts Diverse Group of Students, Mentors, g pp p , ,

Judges, etc.
– Technology
– Design

Behavior– Behavior
– Specialty: Biofuels

Thank you! y
Liv Haselbach 
haselbach@wsu.edu
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Extra Slides: Correlation of DOE 
l bPrinciples to Rubric
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Extra Slides: Correlation of DOE 
l bPrinciples to Rubric

41



Extra Slides: Correlation of DOE 
l bPrinciples to Rubric
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Extra Slides: Correlation of DOE Principles to Rubricp
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Extra Slides: Correlation of DOE Principles to Rubricp
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Device Use 07/01/13 06/30/14Device Use 07/01/13 ‐ 06/30/14

New vs. Returning Visitors 07/01/13 – 06/30/14 



Social Media Sources 07/01/13 – 06/30/14
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