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About me 

• Education Director at the Edwards Aquifer 
Research and Data Center at Texas State 
University 
• Aquatic Science Adventure Camps 



Big Science 

The Large Hadron Collider in Switzerland  



Big Science 

• Evolution  
• Climate change 
• Biogeochemistry 
• Ecology 
• Geologic history 
 



Why?   

•  “big questions” of life 
•  Why are things the way they are? 
•  How did we get here? 
•  Who are we and where do I fit in? 
•  What’s going to happen in the future? 

• Science cannot provide all the answers, but it’s important that 
people’s understanding of the functioning of the universe is as 
close to reality as possible.  



Challenges 

• Difficult and complex concepts – where do I begin? 
• Common misunderstandings -  
• Politicized or related to identity 
• Outside of standardized testing 
• Restrictions on public school teachers 
•  Informal educators can have more freedom and resources to 

explore these “big science” concepts 
 



Dealing with complex subjects 

• Kids are learning sponges 

•  Figuring out the “fundamental process” 
•  Can it be seen? Tasted? Touched? Explored? Tried out? 
•  Can it be “grounded” in the experience of the learner? 

• Making it relatable and memorable  
•  Try to avoid the “brain dump”  

 



Climate change challenges 
• Doom scenarios may 

seem far off or 
unrealistic 
• Acceptance tied to 

political identity 
• Wide ranging 

impacts, where to 
start?  

 



Teaching climate change 
7 water bodies 
•  Spring fed creek 
•  Well 
•  5 ponds 
 
Measure 4 parameters in each 
water body 
•  Temperature 
•  pH 
•  Dissolved Oxygen 
•  Conductivity 

Visually examine each pond, what is 
different about each pond? Where is 
the water coming from? What kind 
of plants and animals are visible? 



Hands-on! 
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•  Plants make O2  
•  Plants take in CO2  
•  O2 or CO2 must effect pH 
•  *Coke is acidic 
•  CO2 makes water acidic 

•  Water is warmer 
because of sunshine 

•  Sunshine makes 
plants grow 

•  Plants make O2 

•  Acids dissolve things 
•  *demonstrate effect of 

acid on limestone 
•  Coral and mollusk shells 

are made of CaCO3  
•  Low pH is bad for coral 
•  CO2 lowers pH 
 



Ocean acidification  



Further application 

Great barrier reef bleaching Gulf hypoxia (dead zone) 



Key elements 

• Hands-on data collection 
• Asking questions and only giving new information when absolutely 

needed 
• Making sure everyone is able to participate in discussion 
• Capitalize on applying new understanding to other subjects 





Evolution 

•  Low acceptance of evolutionary theory in US as 
compared to other nations 
• Why does it matter?  
•  Preparing young people to be scientists 
•  Accurate view of the world 
•  Reasoning skills 

• Challenges 
•  Tied to identity - tread lightly! 
•  Complex – misconceptions abound 
•  Difficult to experimentally demonstrate 



Teaching evolution – where to start? 



Stories 

•  Family trees and genealogies very important to many cultures 
• Oral history 
• Stories that answer the “why” questions in life 

•  The Creation story in Genesis and other religious stories 
•  Folktales 
•  “Just So” stories (or “pourquoi” stories) 
•  Stories of ancestors and genealogies  

• Being able to “storify” a complex subject helps you understand it 
better and helps your audience understand and remember it better.  



Telling science stories 

• Naturestory.org – Kevin Strauss 
•  Folk tales and myths have purpose 
• Science stories can have some fanciful details (e.g. Bruno the Bear) 
•  They must accurately describe a natural phenomena  

•  not “just-so” stories  

• Make it engaging! Ask lots of “what do you think will happen” 
questions.  
• Setting matters – engaging the whole person 



Two science stories 

• Alice Algae and Freddy Fungus 
•  Explains the symbiotic nature of lichen 

•  The Rise of the Plants 
•  Describes the succession of ecological communities following the glacial 

retreat 



A story of two shrimp 

Palaemonetes kadiakensis (grass shrimp) Palaemonetes antrorum (Texas cave shrimp) 



Making your own science stories 

 
•  The struggle of plants 

and animals for survival 
is easily adapted to 
“storification” 
• Who are the characters?  
• What is the conflict or 

plot?  
•  Scene by scene, not 

word for word 



An exhortation to informal educators 

•  Keep it up!  
•  Trends are 

heading in the 
right direction 
•  Kids literally are 

the future 
•  One scientist, one 

informed citizen, 
one educator can 
make a big 
difference 

 



Questions? 


