


Summer Institute by the 
Numbers 

  700 Educators 
  30 states 
  11 Years 
  Speakers including Dr. James Hansen, 
Bill McKibben and Dr. Naomi Oreskes. 

 



2016	  SUMMER	  INSTITUTE	  FOR	  CLIMATE	  CHANGE	  EDUCATION	  



How many Institutes have you 
attended? 





  The	  skills,	  tools,	  confidence	  and	  competence	  to	  
integrate	  climate	  change	  into	  your	  educa7onal	  
se8ng.	  

  An	  understanding	  of	  how	  the	  Framework	  (NGSS)	  
can	  guide	  21st	  century	  science	  educa7on.	  

  Access	  to	  and	  awareness	  of	  climate	  change	  and	  
energy	  educa7on	  resources.	  

  The	  space	  and	  7me	  to	  reflect,	  energize	  and	  
connect	  with	  other	  educators.	  



Thank You to Our Sponsors 





Staff Introductions 



Gallery Run 
  At your tables introduce yourself 

•  Name 
•  Where you’re from 
•  Favorite vacation spot 
•  Your “special sauce” 





Climate	  Genera7on:	  A	  Will	  Steger	  Legacy	  
	  Climate	  Genera7on’s	  unique	  story	  
stems	  from	  our	  founder,	  Will	  
Steger,	  a	  recognized	  authority	  on	  
the	  Polar	  Regions	  and	  an	  
eyewitness	  to	  the	  effects	  of	  climate	  
change.	  	  	  

	  
	  Established	  in	  2006,	  Climate	  
Genera7on	  is	  a	  na7onally	  
connected	  and	  trusted	  partner	  for	  
innova7ve	  climate	  change	  
solu7ons.	  



Climate Generation: A Will Steger 
Legacy educates and empowers 
people to engage in solutions to 

climate change. 
 

Policy Emerging Leaders 	  
	   Education 



 Climate Generation’s education program 
supports educators, students and the 

public with science-based, 
interdisciplinary resources on climate 

change, its implications and solutions to 
achieve climate literacy. 

 

Educators Students Public 



	  
	  





Curricula	  Suite	  
o  Interdisciplinary 
o  Science Based 
o  Standards Supported 
o  Reviewed by Experts 
o  Connected to Online 

Resources 
o  Free to Download 
o  6-8 Lesson Units 
o  Grades 3-12 
 
 





Agenda Review 
  Arrive on time 
  Be prepared for the weather 
  Check out our amazing evening 
activities 



  Day 1: What evidence is there to show there is a rise 
in global temperatures? 

  Day 2: What factors have caused the rise in global 
temperatures over the last century? 

  Day 3: What are the repercussions of the rise in 
global temperature? What would you need to 
monitor the repercussions? 

  Day 4: In what ways can the repercussions of 
climate change be minimized? 

 

Learning Progression 



LOGISTICS	  
  Folder	  Contents	  
  Bag	  Contents	  
  Vocabulary	  
  Resources	  
  Parking	  Lot	  Ques7ons	  
  NGC	  Sugges7ons	  
  Journals	  with	  Ques7ons	  
  Social	  Media	  

	  



#TeachClimate	  
@ClimateGenOrg	  

Find	  us	  on	  Facebook	  at	  	  
Climate	  GeneraIon:	  A	  Will	  Steger	  Legacy	  
	  

#TeachClimate	  
ClimateGenOrg	  
	  





Why climate change education? 



Why climate change education? 

  Climate change is the most relevant, 
pressing issue facing students today. 
All students must be prepared to 
mitigate, adapt, innovate and work to 
enforce the policies being set today. 



Climate Change –  A “Perfect 
Problem”  



How do we do it? 
  Science based 
  Interdisciplinary 
  Include informal education 
  Place Based 
  Incorporate Solutions 
  Use the standards 



Science Based 
  97% Consensus (i.e. 97% of climate 
experts agree humans are causing global 
warming) 

  Use Peer Reviewed Articles and Reports 
as Foundation for Resources 

  Partnerships with scientific institutions 
  Relationships and Advisors in Climate 
Science 



Interdisciplinary 
  The “Perfect Problem” 
  Opportunity and need for cross-
curricular collaboration 
  The causes and solutions are not only 
scientific, but economic, political and 
social. 

 



By not including climate change in other 
subject areas the issue becomes even less 

connected to students’ day-to-day lives. 



Climate	  Change	  and	  Social	  Studies	  

	  Undoubtedly	  social	  studies	  teachers	  may	  be	  less	  familiar	  
with	  the	  physical	  mechanisms	  of	  climate	  change,	  but	  this	  
should	  not	  prevent	  us	  from	  taking	  the	  opportunity	  to	  
discuss	  and	  debate	  the	  role	  of	  government	  and	  ci7zens.	  

-‐Kumler	  &	  Vosburg	  Bluem,Climate	  Change	  in	  the	  Social	  Studies	  Classroom:	  A	  
“Why”	  and	  “How	  to”	  Guide	  Using	  the	  C3	  Framework	  	  



Right	  now	  in	  
Minnesota,	  we	  
need	  a	  big	  push	  for	  
climate	  educa7on.	  	  
-‐Billy	  Koenig.	  	  



Climate Fiction, “Cli-Fi” 
  Helps us live alternate realities 

•  Our worst nightmares 
•  Our highest hopes 

  Goes where science cannot 
  Can galvanize society 

 
Finding an emotional connection can make it 

more relevant and engage students more 
deeply. 



It’s	  in	  the	  future	   Or	  is	  it?	  hep://news.bbc.co.uk/2/shared/spl/hi/picture_gallery/08/africa_kenya_scavengers/html/5.stm	  
	  

"I	  don't	  want	  to	  do	  this	  work	  forever.	  I	  just	  
want	  to	  go	  to	  school	  and	  stop	  collec:ng	  
rubbish."	  Emmanuel,	  14	  yo	  



Informal Education is Essential 

  Informal places of learning are 
effective places to teach about climate 
change.  
  “Places” make climate change 
relevant. 



Museum and Zoo Visitors 



Parks and Natural Places 
•  People	  are	  connected	  to	  places	  
•  They	  have	  unique	  bonds	  with	  
landscapes	  such	  as	  na7onal	  parks	  and	  
wildlife	  refuges	  

•  People	  learn	  most	  effec7vely	  through	  
meaningful	  hands-‐on	  ac7vi7es	  in	  that	  
cherished	  landscape,	  and	  	  

•  People	  remember	  lessons	  and	  adopt	  
behaviors	  when	  they	  feel	  a	  sense	  of	  
responsibility	  and	  have	  knowledge	  of	  
consequences.	  

	  



Place	  and	  Relevancy	  

An indigenous world view is holistic, 
taking into account the myriad of 
interconnections between living and 
natural entities (Costagno & Brayboy, 
2008).  

Promoting learning that is rooted in the 
unique history, environment, and culture 
of a particular place. Empowering 
students to learn from and about the 
local landscape’s response and 
vulnerability to climate change with a 
specific focus on cultural connections to 
the land. 

Investigating local climate change issues 
using scientific data and protocols AND 
indigenous knowledge, observations, 
and phenology. 

Interdisciplinary	  	  
Approaches	  

Place-‐Based	  
Approaches	  

Inquiry	  Based	  
Approaches	  

Culturally relevant approaches congruent with Native epistemologies 

Figure	  2.	  The	  CYCLES	  framework	  for	  teaching	  Climate	  Change	  to	  American	  Indian	  Students.	  
(Roehrig,	  2012)	  

	  



Outdoor	  Learning	  is	  effec7ve	  
  We	  know-‐	  there	  is	  a	  significant	  decrease	  in	  7me	  
spent	  outside	  during	  the	  school	  day	  and	  aler	  
school	  

  We	  also	  know-‐	  students	  that	  spend	  7me	  outside	  
during	  the	  school	  day:	  

•  Develop	  a	  sense	  of	  place	  
•  Connect	  with	  relevant	  learning	  experiences	  
•  Focus	  beeer	  in	  school	  and	  perform	  beeer	  
•  Experience	  health	  benefits	  

http://www.childrenandnature.org/ 



Incorporate Solutions 
	   	  Many	  communicators	  of	  climate	  change	  focus	  on	  
simply	  educa7ng	  their	  audiences	  about	  climate	  
change	  by	  providing	  more	  understandable	  
informa7on	  about	  the	  science.	  Others	  focus	  on	  
the	  possible	  and	  mostly	  nega7ve	  impacts	  of	  
climate	  change	  to	  mo7vate	  people	  into	  ac7on…	  
	  Instead	  …discuss	  solu7ons,	  prac7cal	  help	  and	  
realis7c	  hope. 

Moser,	  Susanne	  C.	  ,	  Environmental	  Research	  Leeers	  1,	  no.	  1	  (2006).	  



Solutions offer the opportunity for 
innovation, creativity and make science 

relevant to student lives and future... 



Use the Standards 



What Standards do you follow? 



C3 Framework for Social Studies 
  College, Career, and Civic Life 
  Increased emphasis of teaching 
climate change in SS because of 
media and political attention 
  C3 describes concepts & skills rather 
than curricular content, they vary 
greatly by state 



C3 Framework 
  Climate change connections can be 
found in all dimensions 



1990s

1990s-2009
April	  2013	  



Conceptual Shifts of NGSS 
  Focus on three-dimensional learning – NGSS operates at the 

nexus of Disciplinary Core Ideas, Scientific and Engineering 
Practices, and Cross Cutting Concepts. 

  Performance Expectations are NOT curricula. 
  Learning progressions offer scaffolding of knowledge over 

time.  
  Emphasis on depth and application of content over breadth. 
  Integration of engineering into science education. 
  NGSS prepare ALL students for college, careers, and 

citizenship. 
  Connections to Common Core State Standards for English 

language arts and mathematics. 



Disciplinary Core Ideas 
Fundamental ideas that are necessary for understanding a  

given science discipline. 



Scientific and Engineering 
Practices 

Behaviors that scientists engage in as they investigate and build models and theories about the natural 
world and the key set of engineering practices that engineers use as they design and build models and 

systems.  

1. Asking questions (for science) and defining problems (for 
engineering) 
2. Developing and using models 
3. Planning and carrying out investigations 
4. Analyzing and interpreting data 
5. Using mathematics and computational thinking 
6. Constructing explanations (for science) and designing 
solutions (for engineering) 
7. Engaging in argument from evidence 
8. Obtaining, evaluating, and communicating information 



Cross Cutting Concepts 
Fundamental concepts that bridge all of the ideas. 

  Patterns 
  Cause and Effect 
  Scale, Proportion, and Quantity 
  Systems and System Models  
  Energy and Matter 
  Structure and Function 
  Stability and Change 



3-Dimensional Learning 
•  What is it?  Blending the three 

dimensions (core ideas, crosscutting 
concepts and scientific and 
engineering practices) to focus 
instruction and assessment 

 
•  Three-dimensional learning shifts the 

focus of the science classroom to 
environments where students use core 
ideas, crosscutting concepts with 
scientific practices to explore, examine, 
and use science ideas to explain how 
and why phenomena occur. 

Credit:  Krajcik 
 



Content and Practices Work together to Build 
Understanding: 3 – Dimensional Learning  

•  To form useable 
understanding, knowing and 
doing cannot be separated 

•  Scientific ideas are best 
learned when students engage 
in practices  

•  Allows for problem-solving, 
decisions making, explaining 
real-world phenomena, and 
integrating new ideas 

Core  
Ideas Practices 

Crosscutting 
Concepts 

Source:  Krajcik 





If the standards are implemented the way we 
are envisioning them, it would lead to a very 
different way in which students engage in 
science.  They wouldn’t just come out with an 
encyclopedic knowledge of factoids.  They 
would have a more comprehensive view, a 
good sense of what it means to do science...a 
better idea of process and be engaged in 
science in a much more active way. 
 
Martin Storksdieck, BOSE 



Important for Informal Education 
  NGSS are based on research about what 
is best practice for how students learn.  

  Informal educators are sometimes able 
to do things that the traditional 
classroom cannot always do 

  Schools may sign off on field trips and 
other programs that show they meet the 
standards. 



[Students	  should]…build	  on	  
and	  revise	  their	  knowledge	  
and	  abili7es,	  star7ng	  with	  
their	  curiosity	  about	  what	  
they	  see	  around	  them	  and	  
their	  ini7al	  concep7ons	  
about	  how	  the	  world	  works.	  



Important for Higher Education 
  Shift to a greater focus on practice and 
application rather than predominantly 
on content mastery. 

  Strive to make more obvious connections 
across curriculum and offer ongoing 
opportunities for students to deepen 
their scientific understanding as they 
progress through their coursework.  



Why dedicate our Summer institute 
to NGSS and Climate Change? 

	  
	  
	  

  They are the first science standards to include anthropogenic (human induced) 
climate change. 

  Science and engineering are instrumental in addressing major challenges that 
confront society today. 

  A fundamental lack of scientific literacy is the foundation of much climate 
denial. 

  Climate change impacts us all, but disproportionately communities of color 
and low income communities. NGSS were written to engage all students in 
science and engineering. 

  The “STEM workforce” opportunities are extensive and critical to innovation and 
competitiveness. Additionally, the population is changing and we must be 
better at preparing all students for future careers. 



Climate change provides a rich, real-
world context for learning the 
disciplinary core ideas while utilizing 
the scientific and engineering practices 
outlined in NGSS, ultimately supporting 
the cross-cutting concepts. 
 


