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Thinking about how we do youth 
programming 

• Crosscutting concepts 
broadened to reach 
across multiple 
disciplines  
– Broader audiences see 

the seemingly familiar 
in new ways  

– More attractive non-
STEM  

– Welcoming and 
powerful place to play   

 



Thinking about how we do youth 
programming 

• World has concepts that are 
much more universal than we 
recognize   

– Consider in science: Diffusion,  
things go from lots to less.   

– How does this apply to other 
fields? 

– By thinking metaconceptually, the 
conversation changes to allow 
everyone to have access points 
that align with their thinking and 
interests. 

 



Broader view: Lots to Less 

• Does this apply in other fields?   

– Economics, sociology, 
design, etc.   

• Thinking about identifying 
metaconcepts around things 
like systems, energy flow and 
more.   

• By thinking 
metaconceptually  the 
conversation changes 

• allows everyone to have access 
points that align with their 
thinking and interests. 

 



Big Ideas 

• Cognitive Perspective 

– Organizing framework that is used to describe how we 
organize knowledge in our brains. 

– Mind-web, concept map, others 

• Visual: Web of big ideas that are adorned with 
the details (facts in our brains) 

• Not a discussion around the specifics, more of a 
framing of the conversation to consider how we 
learn when working in the learning community 





What is a Big Idea (Wiggins) 

• helps us make sense of lots of confusing experiences and seemingly 
isolated facts.  

• a way of seeing better and working smarter 
• helps us make sense of things 
• A genuine idea is thus not a “mere” idea. It is not abstract in the 

bad sense, it is concrete; it is a useful theory; it has real impact. 
• in literacy or history teaching, the important “themes” are big 

ideas. Why? Because – if used properly – they provide learners with 
mental schemas or templates that help make sense of all the details 
of texts that threaten to overwhelm inexperienced readers.  

• In science, the most illuminating hypotheses are the big ideas of 
science.  

• In short: think of “big” as “powerful” not as a large abstract 
category. 



A Framework for K-Science 
Education 

Practices, Crosscutting Concepts, and 
Core Ideas 

• Step One: critical first step 
because it is grounded in the most 
current research on science and 
science learning and identifies the 
science all K-12 students should 
know. 

• Step Two: development of K-12 
science standards, rich in content 
and practice, arranged in a 
coherent manner across 
disciplines and grades. 

• http://www.nextgenscience.org/ 

http://www.nextgenscience.org/


Thinking Big 

• Dimension 2: Crosscutting Concepts 
– “Some important themes pervade science, 

mathematics, and technology and appear over 
and over again, whether we are looking at an 
ancient civilization, the human body, or a comet. 
They are ideas that transcend disciplinary 
boundaries and prove fruitful in explanation, in 
theory, in observation, and in design” 

 —American Association for the Advancement 
of Science [1]. 



Patterns  



Cause & effect  



– car house 

Scale, proportion, and quantity 



Systems- flow chart 

Systems and system models 



Systems- flow chart 

Energy and Matter 



Structure and function  
image courtesy of Hugo Wetterburg  on Flickr 

http://www.flickr.com/photos/wetterberg/498525073/sizes/l/in/photostream/ 



Stability and change 



What are the crosscutting concepts? 

• Patterns 

• Cause and effect 

• Scale, proportion, and quantity 

• Systems and system models 

• Energy and Matter: Flows, cycles, and 
conservation. 

• Structure and function 

• Stability and change 





Informing programming 

• Learning target: Systems and system models 
– Systems in aerospace 

• International Space Station 
– Multiple countries 
– Need to build in space with not actual contact 
– Extremely low error tolerances 

– From the framework 
• “The natural and designed world is complex; it is too large and 

complicated to investigate and comprehend all at once. Scientists 
and students learn to define small portions for the convenience of 
investigation. The units of investigations can be referred to as 
‘systems.’ A system is an organized group of related objects or 
components that form a whole. Systems can consist, for example, 
of organisms, machines, fundamental particles, galaxies, ideas, 
and numbers. Systems have boundaries, components, resources, 
flow, and feedback” [2]. 



Big Ideas: thinking beyond science 

• If focus is youth development, cross-cutting 
can be used to “tie” it all together 

• Economy: lots to little is pattern, cause/effect, 
scale/proportion/quantity, systems/system 
models, flows/cycles/conservation, 
structure/function, stability/change 

• Lots to little is a framing idea that reaches 
widely across a large range of content and 
disciplines 



Planning programming using Big Ideas 

• Aligns with cognitive theory, how our brains 
seem to work 

• Adapts easily to audience interest 

• Follow the interest, not the curriculum 



Challenges 
to consider 


